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SOCIETY OF ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY
In the 1970s, no forum existed for interdisciplinary communication among environmental scientists—biologists, chemists, toxicologists—as well as managers and engineers others interested in
environmental issues.. The Society of Environmental Toxicology and Chemistry (SETAC) was
founded in North America in 1979 to fill the void. Based on the dynamic growth in the Society’s
membership, meeting attendance and publications, the forum was clearly needed. SETAC has two
administrative offices, in Pensacola, Florida, USA, established in 1990, and in Brussels, Belgium,
established in 2003.
A unique strength of SETAC is its commitment to balance the scientific interests of government,
academia and business. The Society by-laws mandate equal representation from these three sectors
for officers, World Council, Geographic Unit Boards of Directors and Councils, and Committee
members and governance of activities. The proportion of members from each of the three sectors
has remained nearly equal over the years.
SETAC publishes two globally esteemed scientific journals and convenes annual meetings around
the world, showcasing cutting-edge science in poster and platform presentations. Because of its
multidisciplinary approach, the scope of the science of SETAC is broader in concept and application than that of many other societies.
The Society is concerned about global environmental issues. Its members are committed to Environmental Quality through Science®, to timely and effective communication of research, and to
interactions among professionals so that enhanced knowledge and increased personal exchanges
occur. SETAC’s growth has been marked the establishment of geographic units around the world:
SETAC Europe in 1989, SETAC Asia/Pacific in 1997, SETAC Latin America in 1999 and SETAC
Africa in 2012. As evidence of international acceptance of the SETAC model and of the great interest at the local level, regional chapters of the geographic units are being considered for a number
of countries.
Publications
Environmental Toxicology and Chemistry, an internationally acclaimed scientific journal, has
grown from a quarterly publication of fewer than 400 pages annually in 1980 to a monthly publication of nearly 3,000 pages annually.
Integrated Environmental Assessment and Management, launched in 2005 to bridge the gap between scientific research and it application in environmental decision-making, regulation and management, has become a well-respected quarterly publication of 700 pages annually.
SETAC Books total more than 100, encompassing workshop results and other scientific studies.

Keynote Abstracts
K1
Then, now……and beyond; some personal reflections on 25 years of the
Society and its science.
Peter Calow, Office of Research, University of Nebraska-Lincoln, USA.
Having been involved in the foundation of SETAC in Europe, Peter Calow will
offer a personal take on how the science has developed over the past 25 years
together with some stories about his interactions with the Society and its members.
One aspect of the development of the science has been a shift from concerns about
reliability and repeatability to an increasing preoccupation with the somewhat
elusive concept of relevance. From Sheffield to Barcelona annual meetings have
embraced these issues and ensured that they have been given due attention. As we
go forward and grapple with making even more of a difference for public
environmental policy, the future may well invite a broader scope for our
collaborations including, for example, the social sciences and economics.

receiving water quality. Therefore, WWTP effluents are considered the principle
route of entry of many microcontaminants into the environment. Most concerning
are polar compounds that are, due to their physico-chemical properties (high water
solubility and often poor degradability), able to penetrate through all natural
filtration steps and man-made treatments, thus presenting a potential risk in
drinking water supply. Many of these compounds originate from consumer
products used in households or from industry and are generally not regulated (i.e.
emerging contaminants).
This work will overview current and future challenges related with the presence of
microcontaminants of emerging concern in wastewaters, such as the need to
increase our knowledge about the fate of emerging microcontaminants during
sewage treatment; cumbersome task of the identification of degradation products
and understanding their contribution to the risk posed by emerging contaminants;
risk of understudied and/or never targeted compounds; potentials and feasibility
of advanced treatments; and the occurrence of emerging contaminants in
environmental waters in relationship to their removal in WWTP.

K2
Towards a big data-driven solution for cooperative and effective management
of chemical risks
John K. Colbourne, School of Biosciences, University of Birmingham, UK
EU lawmakers have taken the bold step of legislating the need to assess the toxicity
of all chemicals sold in Europe (REACH). This has spurred science to provide a
robust and cost-effective solution. However, there are huge scientific constraints in
determining the environment and human health risks for an ever-increasing number
and diversity of consumer products, while toxicity testing fails to keep pace with
modern biology. This has created an enormous backlog of chemicals that have yet
to be assessed for potential health hazards.
Considering the scale of the current problem, and realistic future projections, a shift
to next-generation assays is both timely and necessary. The proposed solution is
Phylogenetic Toxicology, which applies high-throughput toxicity testing with
data-rich genomics assays applied to 3R compliant model species representing
animal biology. These include biomedical and ecologically relevant organisms that
altogether can deliver experimentally derived predictions of a chemical’s modes of
actions and key events in the etiology of illness or injury. This solution to chemical
risk assessment incorporates an important discovery made within the past 10 years
in studies of the functional elements in animal genomes; a significant suite of
elements and their functional associations for growth, maintenance and
reproduction is shared among animals (including humans) representing over 60%
of transcribed and epigenetically modified genomes. This crucial finding is
reinvigorating the use of experimental, scientifically and legally accepted
biomedical alternative model species for understanding the human condition. This
finding also provides a proven platform for the necessarily big and transformative
set of experiments that combine genomics, metabolomics, evolutionary theory,
bioinformatics and toxicology to meet the regulatory challenges of today and
tomorrow.
Ultimately, the chemical safety reporting practice of tomorrow should be based on
key events described within adverse outcome pathways (AOPs) and predicted to be
shared with humans and other untested species using statistical and evolutionary
principles. Future safety testing of chemicals will therefore be based on obtaining
prescribed types of useful information, instead of following prescribed methods of
satisfying regulatory requirements, which is made inexpensive by enabling
technologies.
This talk is delivered on behalf of the Consortium for Environmental Omics and
Toxicology..
K3
Wastewater derived contaminants of emerging concern. Current and future
challenges
Mira Petrovic a,b
a
Catalan Institute for Water Research (ICRA), Girona, Spain
b
Catalan Institution for Research and Advanced Studies (ICREA) , Barcelona,
Spain
Treatment of wastewaters from domestic and industrial practices is of crucial
importance in modern society. The increase in urban population, changing lifestyles
and industrialization results in increase quantity of wastewater that requires
treatment before it can be discharged into the aquatic environment or reused for any
purpose. In parallel, the use of chemicals by our technological society is
continuously growing and currently can be estimated in some hundreds of
thousands of compounds (most of them organics) in daily use. Since the early 1970s
municipal wastewater treatment plants (WWTP) were basically designed to remove
pathogens, nutrients and organic and inorganic suspended and flocculated matter,
but not microcontaminants. Since 1980, the rise of health concerns related to
microcontaminants has driven the development of new treatment technology (biotic
and abiotic membrane treatments, advance oxidation and reduction processes,
electrochemical treatments, combined processes etc). However, in spite of a range
of advanced treatment options available, at urban WWTP typically using secondary
biological treatment (CAS – conventional activated sludge) not all organic
contaminants are removed and discharge of treated effluents result in degraded
1
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Platform Abstracts
Ecological Consequences of Exposure to Pharmaceuticals (I)
1
Ecopharmacovigilance of human medicinal products: How it works in
practice
J.R. Snape, AstraZeneca UK Ltd. / AstraZeneca Global Environment; R.
Murray-Smith, AstraZeneca; C. Coleman, AstraZeneca / Brixham Environmental
Laboratory; N. Budgen, AstraZeneca / Essential Safety Health and Environment; P.
Sorme, AstraZeneca / AstraZeneca Patient Safety
Ecopharmacovigilance (EPV) is a developing science concerned with the detection,
evaluation, understanding and prevention of adverse effects of active
pharmaceutical ingredients (APIs) in the environment. In Europe and North
America, a new regulatory submission or a line extension is normally accompanied
by an Environmental Risk Assessment (ERA), but there is no regulatory
requirement to monitor the environmental risks of medicines post-launch.
Nevertheless, researchers globally continue to report instances of pharmaceutical
residues in the environment, and publish new ecotoxicological studies on effects of
pharmaceuticals on wildlife. To understand the significance of these emerging data
and ensure that any potential risks are identified and managed appropriately, we
have developed a process for EPV. This ensures that we can continue to understand
the environmental risks associated with our products, and to manage them
appropriately throughout the life of each product. This presentation will describe
our EPV processes, describe how it works in practice and demonstrate some of the
significant findings we have made to date.
2
Exploiting monitoring data in the spatial modelling of exposure of ecosystems
and consumers to pharmaceuticals in the environment
A. Boxall, University of York / Environment Department; R. Williams, Centre for
Ecology and Hydrology; V. Keller, Centre for Ecology & Hydrology; S. Monteiro,
APC Ltd; R. Fussell, Food and Environment Research Agency; J. Straub,
F.Hoffmann-La Roche Ltd / Roche Group Safety Health Environmental
Protection
In order to establish the impact of residues active pharmaceutical ingredients (APIs)
in the environment on ecosystem and human health, good information on the level
of exposure in surface waters and drinking waters is needed. Exposure
concentrations are typically estimated using information on the usage of an API as
well as removal rates in the patient, the wastewater system and in surface waters.
These input data are often highly variable and difficult to obtain, so model estimates
often do not agree with measurements made in the field. In this study we used an
inverse modelling approach to estimate overall removal rates of pharmaceuticals at
the catchment scale using a hydrological model as well as prescription and
monitoring data for a few representative sites for a country or region. The overall
removal rates were then used to model surface water and drinking water exposure
across the broader landscape. Evaluation of this approach for APIs in surface waters
across England and Wales showed good agreement between modelled exposure
distributions and available monitoring data. Use of the approach, alongside
estimates of predicted no-effect concentrations for the 12 study compounds, to
assess risk of the APIs across the UK landscape indicated that, for most of the
compounds, risks to aquatic life were low. However, ibuprofen was predicted to
pose an unacceptable risk in 50% of the river reaches studied. For diclofenac,
predicted exposure concentrations were also compared to the Environmental
Quality Standard previously proposed by the European Commission and 4.5% of
river reaches were predicted to exceed this concentration. Risks to human health
were also predicted to be very low. While the current study focused on
pharmaceuticals, the approach could also be valuable in assessing the risks of other
‘down the drain’ chemicals and could help inform our understanding of the
important dissipation processes for pharmaceuticals in the pathway from the patient
to ecological receptors.
3
Diclofenac: 40 years story of health benefits and environmental concerns. A
case study on regulatory inconsistencies
V. Acuña, RiE; A. Ginebreda, CSIC - Spanish National Research Council /
Department of Enviromental Sciences; M. Petrovic, ICRA; J.R. Mor, Catalan
Institute for Water Research ICRA; s. sabater, Universitat de Girona; J.P. Sumpter,
Brunel University / Institute for the Environment; D. Barcelo, IIQAB-CSIC /
Institute for Environmental Assessment and Water Research
Our developed technical society has been capable to design, and produce a great
variety of molecular entities for improve human wellbeing. However, even the most
useful and beneficial molecules might exhibit a “dark side” when placed out of its
original “focus”. The policies necessary to modulate such delicate balance between
these opposite aspects are provided by the diverse existing regulations, but there is
an increasing public perception that regulations follow a ‘reactive’ rather than
‘proactive’ behavior. The aforesaid situation can be well illustrated with the
example of Diclofenac. To illustrate the two sides of this particular molecule
2

(effects on human wellbeing and on the environment), we reviewed the scientific
literature to identify all scientific publications dealing with Diclofenac since its
launch in 1975, and found that most of these publications focus on human health
(81.9 %). Diclofenac has been widely used for human health purposes since the
since the seventies. National annual consumptions of Diclofenac corresponding to
the period 2010-2013 range from 2 to 60 Tons, and the global annual consumption
was of 1443 ± 58 Tons. Regarding occurrence in freshwaters, Diclofenac has been
reported to occur in many freshwater ecosystems around the World, and median
concentrations of the world nations averaged 58 ± 162 ng L-1 The comparison of
global maps of consumption and occurrence reveals that data on Diclofenac
occurrence in freshwaters is poor or absent in large parts of the globe where there is
consumption and most presumably occurrence in freshwaters. Molecules reaching
the market are developed under the application of strict sectorial legislation
(medicines, plant protection products, industrial etc.). These pieces of legislation
nowadays usually take into consideration severe environmental and human health
requirements as well. Contrastingly, environmental legislation is horizontal rather
than sector related, and what is more relevant, it typically works “ex post”.
Furthermore, the time lag between the appearance of scientific evidences on
harmful effects on the environment and the regulation of molecules with proven
effects on human wellbeing is, in our opinion excessive if compared to the
evolution of scientific knowledge, and somehow resembles the period of time
elapsed from the publication of the Silent Spring, and the banning DDT worldwide.
4
Top-down and bottom-up effects in a diclofenac contaminated model
ecosystem
S. JOACHIM, INERIS / CIVS; R. Beaudouin, INERIS / Models for Ecotoxicology
and Toxicology METO; E. Vulliet, CNRS; A. Bado-Nilles, UMRI SEBIO; G.
Daniele, ISA / Equipe Traces UMR; L. Chabot, INERIS / EXES; P. Baudoin,
INERIS / ECOT; O. Palluel, INERIS / Unité décotoxicologie in vitro et in vivo; C.
Turies, S. ANDRES, INERIS; A.R. Pery, INERIS / TOXICOLOGY AND
ECOTOXICOLOGY MODELING UNIT; J. Porcher, INERIS / UMRI SEBIO
Pharmaceuticals are widely used in human and veterinary health care products.
Their occurrence in the aquatic environment is nowadays a well established issue
and has become a matter of both scientific and public concern. As these substances
are biologically active and might be persistent, toxic effects on organisms are
suspected at low concentrations and have been demonstrated mainly for steroidal
hormones. Diclofenac is a non-steroidal anti-inflammatory drug, which is found at
concentrations ranging between 10- 100 µg/L in European freshwater ecosystems.
As chronic ecotoxicity data as well as information on the current distribution
patterns in environmental compartments are scarce, an integrated hazard
assessment strategy was proposed based on low tier (standardized tests, biomarkers
studies) and high tier studies (lotic mesocosms). The results of the lotic mesocosm
experiment are described in this communication. The study was carried out, in
twelve 20 meter long channels, under continuous, environmentally realistic
concentrations of diclofenac (0.1, 1 and 10 µg L-1 in triplicats). The mesocosms
were set up with artificial sediments, macrophytes, periphyton, benthic and pelagic
invertebrates, decomposers and one fish species (Gasterosteus aculeatus). After
three months of ecosystem stabilization, treatment lasted 6 months. Periphyton
biomass, macrophyte biovolume, zooplankton and invertebrate abundance and
diversity and fish individual physiological responses along with population
dynamics were the measured biological endpoints. Diclofenac concentration in
water was monitored each month by chemical analysis. In order to account for the
observed effects, degradation products and major metabolites were also measured
in the sediment, watercress and fish. Effects on water quality parameters,
macrophytes and fish were observed at the highest tested concentration. Top-down
and bottom-up effects seem to drive and structure the responses of the other
populations and communities. A conceptual model presenting the overall response
is proposed.
5
Reproductive and endocrine effects of mixtures of steroidal pharmaceuticals
with diverse mechanisms of action in a fish reproduction assay
T.J. Thrupp, Brunel University / Institute for the Environment; T.J. Runnalls,
Brunel University / IFE; M. Scholze, Brunel University London / Institute for the
Environment; S. Kugathas, Brunel University / Institute for the Environment; A.
Kortenkamp, Brunel University; J.P. Sumpter, Brunel University / Institute for the
Environment
The widespread environmental occurrence of human pharmaceuticals in effluents,
surface waters, seawaters and groundwater has increased concern for potential
ecological effects and threats to aquatic species. Such environmental pollutants are
conventionally assessed for risk on a chemical by chemical basis; however in reality
aquatic organisms are exposed to a complex ‘cocktail’ of substances
simultaneously throughout their lives. A number of synthetic steroids have been
shown to have adverse effects on key biological processes of aquatic organisms at
low concentrations (ng/l range), such as impairment of reproduction. Key questions
for chemical risk assessment are whether steroidal pharmaceuticals can produce
adverse effects on organisms when present in the environment in combination and
at low concentrations, whether these can be classified as additive, and under what
circumstances can they be predicted. A fish reproduction assay was used to
determine reproductive and endocrine effects of five steroid pharmaceuticals. A
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series of in vivo experiments were carried out for single steroid compounds using a
well-established 21 day pair-breeding assay. Adult fathead minnows (Pimephales
promelas) were exposed to steroidal pharmaceuticals from four different drug
groups; estrogens, progestins, androgens and glucocorticoids. Each compound
tested was found to decrease egg production in a concentration-dependent manner.
A mixture study was subsequently designed based on mathematical modelling of
single compound data. Using regression modelling and the mixture prediction
models Concentration Addition (CA) and Independent Action (IA), a
multicomponent mixture experiment was designed based on a fixed equipotent
mixture ratio of the five compounds. Three mixture concentrations were tested in
the reproduction assay. Effects of the mixture on egg production showed a clear
concentration response relationship. At the lowest mixture concentration, where
individual chemicals were present each at concentrations that were estimated to
produce only minor effects well below the statistical detection limit of the study
design, a clear combination effect was observed (ca. 40% egg reduction). The work
presented here suggests that pharmaceuticals present in ‘real world’ mixtures have
the potential to act additively on certain organisational levels at low concentrations,
and that combination effects should be accounted for in risk assessments.
6
Developmental exposure to progestins cause male bias and precocious puberty
in zebrafish (Danio rerio)
J. Svensson, Uppsala University / Department of Environmental Toxicology; A.
Mustafa, Uppsala University / Department of Comparative Physiology; I. Brandt,
Uppsala University / Department of Environmental Toxicology; M. Schmitz,
Uppsala University / Department of Comparative Physiology; B. Brunström,
Uppsala University / Department of Environmental Toxicology
Progestins are environmental contaminants which impair reproduction in fish at
low concentrations. The mechanisms behind this effect have not been elucidated,
but are likely multiple since different progestins activate not only progesterone
receptors (PRs) but other steroid receptors as well. We previously showed that
levonorgestrel (LNG) is a potent androgen in fish. Androgenic compounds are
known to affect sexual differentiation in fish. Puberty is the process by which an
animal first acquires the capability to reproduce. Puberty in fish occurs after sexual
differentiation and comprises the maturation of germ cells. In zebrafish, puberty
starts around 45 dpf and is marked by increased production of the gonadotropins
FSH and LH. Treatment of fish with androgens is known to cause early puberty. To
investigate the effects of progestins on the sexual development of fish, juvenile
zebrafish were exposed to the androgenic progestin LNG and the non-androgenic
progestin progesterone (P4) from 20 to 80 dpf, the critical developmental period of
sexual differentiation and puberty. Expression of FSHβ and LHβ were measured at
44, 55 and 80 dpf using RT-qPCR. Sex and gonadal maturity were determined
histologically at 50 and 80 dpf. At 80 dpf the sex ratio in the controls was 39%
males and 61% females. At the lowest LNG concentration there was a strong bias
towards males, with 96% males and 4% females. While remaining histological
analyses are pending, assessment of sex based on body morphology indicated
all-male populations in groups exposed to LNG ≥ 100 ng L-1. P4 did not appear to
have influenced the sex ratio at any concentration. Our results show that
developmental exposure of zebrafish to LNG causes nearly all-male populations at
≥ 10 ng L-1. That P4 did not appear to affect the sex ratio supports our previous
contention that the androgenic progestins constitute a greater environmental risk
than the non-androgenic. Both LNG and P4 caused precocious puberty, as shown
by markedly higher gonadotropin expression at 44 dpf, compared with the controls.
Adverse effects from early puberty are known from fish farming, including reduced
growth, immunosuppression and inappropriately timed behaviors. As both LNG
and P4 caused precocious puberty while only LNG affected sex ratios, effects on
puberty could be mediated via PR activation. Our results indicate that progestins at
close to reported environmental concentrations can severely affect sexual
development in fish.

Fish model species in environmental toxicology (I)
7
Use of "Omics" approach to assess adverse impact of environmentally
relevant concentrations of emerging contaminants in adult fish and zebrafish
embryos
H.R. Habibi, University of Calgary / Department of Biological Sciences; A. Zare,
Department of Biological Sciences; J. Jordan, University of Calgary / Biological
Sciences; C. Kinch, University of Calgary / Department of Biological Sciences;
D.M. Kurrasch, University of Calgary / Department of Medical Genetics; A.
Weljie, University of Pennsylvania / Department of Pharmacology
Contaminants of emerging concern (CECs) are known to pose health risk to animals
and humans. However, insufficient information is available about the mechanisms
by which these compounds cause adverse physiological and pathological effects.
We have previously observed significant increase in female to male ratio in wild
populations of longnose dace caught down stream of municipalities along the
Oldman River, Canada. We performed controlled laboratory experiments in which
adult and embryonic fish were exposed to low, environmentally-relevant
concentrations of a selected number of chemicals detected in the river system,
individually and as mixtures. Physiological, morphometric, transcriptomics and
3

metabolomics approaches were used to investigate the mechanisms by which CECs
disrupt reproduction and development in fish. Metabolomics studies demonstrate
significant dysregulation of amino acid, lipid, energy, carbohydrate, nucleotide and
cofactor/vitamin metabolism. Exposure of fish to mixture of chemicals resulted in
relatively unique pattern of metabolism distinct from individual contaminants in
gonad, liver and brain. In separate experiments, exposure of fathead minnow to
environmental contaminants resulted in significant changes in transcriptome
profiles, using well-characterized microarrays. We identified candidate low-dose
biomarkers of chemical exposure in fish, and in combination with metabolomics
data, the results provide critical information on cellular response following
exposure to CECs. In zebrafish, exposure of developing embryos to contaminants
resulted in precocious neurogenesis via an androgen receptor and Aromatase-B
mediated mechanism, linking contaminants with altered behavior as a consequence
of changes in timing of neuronal birth. The results of our studies can be used to
assess risk through mechanism-based understanding of cell and tissue response.
The overall results support the hypothesis that different chemicals present in the
Oldman River disrupt fish health by altering gene expression profile and
metabolism of the liver, ovary, testis, and brain. Use of "Omics" approach led to
identification of new pathways and biological endpoints, and the findings are
relevant to better understanding of the mechanisms of health impacts in fish and
other vertebrate species. The authors acknowledge funding from NSERC of
Canada.
8
"Toxicant discovery in the zebrafish:" Using zebrafish to identify novel
chemicals in environmental samples
J. Legradi, Institute for Environmental Studies; X. Ouyang, Institute for
Environmental Studies IVM; P. Cenijn, VU University Amsterdam / Institute for
Environmental Studies; K. Kobayashi, Silicone Industry Association of Japan; C.
Pylatiuk, KIT Karlsruhe Institute of Technology / Institute for Applied Computer
Science; M. Lamoree, VU University, Institute for Environmental Studies /
Institute for Environmental Studies; J. Legler, VU University / Institute for
Environmental Studies
Even the most sophisticated chemical analysis methods are swamped by the
number of hazardous compounds found in the environment. Therefore,
effect-directed analysis (EDA) was developed. EDA combines chemical analytical
methods with effect related bioassays. Environmental samples are screened for
biological effects in a bioassay. Positive samples are fractionated based on chemical
properties and tested again in bioassays. Positive fractions are either further
fractionated or chemically analyzed to identify the toxic compounds in the mixture.
The identified compounds are then tested for their toxicity in the bioassay. Thereby
the toxicants responsible for the effects in the mixture can be identified. Our
research is focused on further developing EDA by improving the fractionation and
chemical analysis as well as the bioassay to detect toxicity. Our new system called
ZF-EDA combines advanced LCxLC fractionation technology with high
throughput zebrafish toxicity testing. To improve the sensitivity of the bioassay
detection, and to take advantage of the full potential of the zebrafish, we have
extended the standard ZFET with additional more sensitive endpoints. The assays
are all working within an high throughput 96 well automated format suiting EDA
demands. Besides monitoring for general phenotypic malformations,
cardiovascular toxicity is analyzed. The combination of endpoints allow us to
screen large numbers of samples for multiple mechanisms of toxicity. Another great
advantage of zebrafish in combination with EDA is the identification of substances
with toxic potential in vivo via a high throughput pre-screen which allows for the
subsequent characterization of positive fractions with more specific low throughput
assays to further guide chemical detection. The ZF-EDA system was first validated
using environmental standard compound mixtures. We are currently using the
optimized LCxLC-UV-ToF-MS system with the extended ZFET for analysis of
waste and surface water samples. Novel substances with toxic potential that are not
routinely monitored within the Water Framework Directive were detected. With
our approach, we have demonstrated how advanced fractionation and chemical
analysis combined with high throughput zebrafish toxicity assays can be used to
better detect toxic substances in environmental samples. \nAcknowledgement: The
authors thank the EU FP7 EDA-EMERGE project (EU 290100) and the BE-Basic
Foundation (F08.001.04, F08.002.01).
9
Characterization of a zebrafish model for acute organophosphorus poisoning
M.D. Faria, CESAM, University of Aveiro / Biology; E. Prats, CSIC; F. Padros,
FDDS Universitat Autònoma de Barcelona; P. Babin, Universités Bordeaux 1 et 2;
J. Cachot, Université Bordeaux / EPOC; N. Vinas, Mississippi State University; A.
Knoll-Gellida, G. Mathieu, A. Tingaud-Sequeira, MRGM-Université de Bordeaux;
F. Le Bihanic, EPOC / Bat B eme etage; A.M. Soares, Universidade de Aveiro /
Department of Biology and CESAM; D. Raldua, IDAEA-CSIC
Organophosphorus (OP) compounds are currently the most commonly used
pesticides in the world. Acute OP poisoning (OPP), with around 3 million cases and
300,000 deaths annually, is a major public health problem. The molecular initiating
event leading to OPP is the inhibition of the acetylcholinesterase (AChE), resulting
in the accumulation of the neurotransmitter acetylcholine (ACh) in the cholinergic
synapses. However, the pathways conducting to some of the adverse outcomes in
OPP, specially those related to the intermediate syndrome (IMS), are not
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well-understood. Zebrafish is an animal model increasingly used in biomedical
research, including human toxicology as well as ecotoxicology. Although the
modes of action (MoA) leading to toxicity for OP pesticides in zebrafish embryos
has been recently described, reported adverse pathways are more related to the
developmental toxicity of OP compounds than with the OPP. In this study we use a
prototypic OP compound, chlorpyrifos-oxon (CPO), to develop a zebrafish model
of OPP. The acute effects of mild, moderate and high CPO concentrations on
zebrafish larvae have been studied at different levels of organization including
molecular (transcriptomic analysis by RNAseq, biochemical responses), cellular,
tissue and organismal (gross morphology and behavioral effects [visual motor
response (VMR) and touch-evoked escape response]). Three phenotypes were
identified by gross-morphology and behavioral analysis. The mildest phenotype
was characterized by a progressive decrease in the VMR paralleling the inhibition
of the AChE activity. The second phenotype was characterized by a shortening of
the trunk length and paralysis, what is consistent with the nicotinic sympthoms of
an acute cholinergic crisis, where the AChE inhibition results in a progressive
accumulation of ACh in the neuromuscular junctions, overactivation of the
nicotinic ACh receptors and overexcitation of the muscle fibers. Finally, the most
severe phenotype, induced mainly by high CPO concentrations, was related to the
induction of oxidative stress in the central nervous system and muscle fibers, with a
strong disruption in both tissues. In conclusion, the adverse outcome pathways of
the different phenotypes have been dissected empirically and the results obtained
show that exposed zebrafish mimic many aspects of the human OPP, therefore
allowing the use of this model for identifying new antidotes against cholinergic
syndrome and IMS.
10
Zebrafish embryos as a model to assess oxidative stress in vivo
M.M. Santos, Azti-Tecnalia / Food Quality Safety and Identity; N. Conlledo, A.
Barranco, M. Pardo, S. Rainieri, AZTI tecnalia
Oxidative stress is a common mode of action of a variety of chemicals. For this
reason the assessment of this endpoint is extremely important in the evaluation of
the toxicity of chemical contaminants. Oxidative stress is mainly produced by the
generation of Reactive Oxygen Species (ROS). These are highly reactive species
with a very short half-life. For this reason their accurate and realistic detection is
quite a complex issue. Most of the detection methods used for detecting ROS
production and oxidative damage have been developed using in vitro systems. Even
though such methods are useful to understand ROS cell localization and tissue
damage they cannot evaluate the comprehensive effect of ROS. In fact, they cannot
take into account the adaptive response and systemic signalling processes that
naturally counteract basal oxy-radical production in each living organism. The
complete evaluation of oxidative damage can only be accomplished with in vivo
studies on entire organisms.\n In this context, the objective of this study was to
establish a reliable system to determine the oxidative damage caused by
environmental contaminants in vivo.To this end, we used zebrafish embryos and
tested the oxidative damage produced by the exposure to some acknowledged
pro-oxidants (tert-Butyl hydroperoxide) as well as inorganic and organic
contaminants (arsenic, methyl mercury, polycyclic aromatic hydrocarbons, etc.).
To assess the ROS production in vivo we used two fluorescence probes 1)
5-chloromethylfluorescein-diacetate (CMF-DA, CellTracker® Green) that detects
a general oxidative stress state and 2) dihydroethidium triphenylphosphonium
cation (Mito-HE, MitoSOX™ Red) that detects mainly the anion superoxide. To
confirm that the ROS production caused oxidative damage we tested lipid
peroxidation and cell death due to the apoptosis. The majority of the chemical tested
produced significant production of ROS as well as lipid peroxidation and apoptosis
indicating the formation of oxidative damage. The results obtained allowed us to
establish a protocol effectively able to assess ROS production and to evaluate
oxidative damage in vivo in a rapid and cost effective way. \n
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Investigating the developmental toxicity and molecular mechanisms of thyroid
disruption in brominated flame retardant-exposed zebrafish (Danio rerio)
A. Parsons, University of Exeter / Biosciences; M. Shinichi, National Institute for
Basic Biology; T. Iguchi, National Institute for Basic Biology / Molecular
Environmental Endocrinology; T. Hutchinson, Centre for Environment, Fisheries,
and Aquaculture Sciences (CEFAS); T. Kudoh, University of Exeter; C.R. Tyler,
Biosciences College of Life and Environmental Sciences
In fish thyroid hormones mediate various developmental processes, influencing
brain and skeletal development, regulating the rate of early life development and
playing a key role in the events of metamorphosis. Brominated flame retardants
(BFRs) are found widely in the environment and affect endocrine function
principally by altering thyroid hormone homeostasis. Exposures to BFRs has been
shown to disrupt circulating levels of T3 and/or T4 in rodents and fish. The
molecular mechanisms underlying BFR-induced developmental toxicity and
thyroid disruption are, however, still poorly understood. Though many traditional
BFRs (PBDEs and HBCDs) have recently been phased out they are still widely
detected in the environment. Furthermore, in order that exisitng fire safely
regulations are met, the use of replacement BFR products (such as BTBPE and
DBDPE) is increasing. These novel BFRs are similar in structure to their predessors
and are a growing concern given their potential to act as thyroid disruptors. We
have developed a reporter gene assay for screening various BFRs for interactions
4

with zebrafish thyroid receptors (TRα and TRβ). This allows us to compare the
mechanistic pathways of traditional BFRs with the novel BFRs in vitro.
Furthermore we have developed whole mount in situ hybridization (WISH) and
qRT-PCR assays to establish the ontogeny of genes in the
hypothalmus-pituitary-thyroid (HPT) axis of zebrafish embryo-larvae. We
subsequently have investigated the induction/suppression of these genes upon
sub-acute exposure to the thyroid hormone, triiodothyronine (T3). We have found
that exposure to the T3 induces an increased expression of several thyroid related
genes. For example, exposure to 30 and 100 µg/L T3 induced a 1.4 and 1.5 fold
increase in deiodinase 3 expression in 96 hours post fertilization (hpf) larvae,
respectively. These data provide the fundamental underpinning for future studies to
investigate the effects of BFR exposures on the thyroid axis in developing
zebrafish. Keywords: thyroid, zebrafish, gene, flame-retardant
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A Temporal High-Resolution Investigation of the Ah-Receptor Cascade
during Early Development of Zebrafish (Danio rerio) after PCB126 Exposure
H.A. Alert, RWTH Aachen University / Institute for Environmental Research
BioV; K. Ladermann, H. Hollert, RWTH Aachen University / Institute for
Environmental Research; S.H. Keiter, Orebro University / MTM Research centre
The fish embryo acute toxicity test (FET) has become a well established method for
the evaluation of chemicals for regulatory purposes. In addition, several studies
approved the relevance and transferability of the test results to adult fish so that the
FET has become a OECD guideline in 2013 (OECD 236). In addition, the FET can
be used to investigate specific modes-of-action and thus is essential to understand
the xenobiotic metabolism during the different life-stages of the early development
of zebrafish (Danio rerio). In the present study zebrafish embryos were used to
investigate the arylhydrocarbon receptor (AhR) signalling pathway in very short
time intervals of 4 h from 2 h after spawning until 120 hpf. The embryos were
continuously exposed to PCB 126 which is well known to be a strong inducer of the
AhR pathway and still found in high concentrations in the environment. \nBy using
quantitative real-time PCR we measured the expression of all genes involved in the
signalling cascade of the AhR pathway. In addition, we quantified the activity of
induced biotransformation enzymes under unexposed conditions as well as under
the exposure of PCB126 using a kinetic form of the EROD-assay. Together, we aim
to get a more comprehensive inside of the AhR mediated metabolism at the gene
expression, but also on the protein level during early life-stages of zebrafish
embryos. \nIn qPCR mainly the cyp-genes showed a strongly increased induction of
expression mediated by the AhR. A certain reduction of mRNA-levels found in the
period of 60 to 88 hpf may be connected to the hatching process. They were also
induced even in the absence of an AhR agonist, indicating a specific role during the
early development of zebrafish Beside the cyp-genes hsp90ß, arnt1b, arnt1c, aip,
ahr-rb and ahr2 were investigated; up to 120 hpf no alterations of their expression
could be obeserved, whether with or without PCB126 exposure.\nEROD activity
could be found already after 4 hours of exposure to PCB126. This may be due to
cytochrome molecules, that have been maternally transferred into the yolk of the
embryo. Until 120 h of exposure EROD activity was higher in exposed embryos
than in the DMSO control. Any high variations over time could not be found.
Nevertheless, even in absence of PCB126 zebrafish embryos showed clear activity
of the AhR pathway, possibly due to its involvement in several developmental
processes.\nThe authors thank the German Environmental Foundation (DBU).\n\n

Systems Biology: increasing the capacity, understanding
ecosystems and response mechanisms to model chemicals
(including nanomaterials) (Mechanistic understanding
(Meta-Omics))
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Careful with that shotgun Eugene: the challenge of inferring 18S and 16S
composition from metagenomic data
A. Chariton, CSIRO Land and Water / Molecular Ecology and Toxicology; P.
Greenfield, CSIRO Digital Productivity; S. Stephenson; G.C. Hose, Macquarie
University / Department of Biological Sciences
High-throughput sequencing is revolutionising the way we obtain ecological data.
Currently, the most common approach for obtaining DNA-diversity profiles is via
the use of amplicon sequencing. While this approach is fast, relatively rapid and can
capture a wide breadth of biota, artefacts associated with PCR hinder the
technique’s ability to obtain reliable proportional abundance data. New
metagenomic methods entirely circumvent the need for PCR. Consequently, the
potential to obtain unbiased proportional abundance compositional data is a
tantalizing thought for many molecular ecologists. However, before we jump into
routinely using metagenomic data to make assumptions about ecological condition,
it is pertinent to thoroughly understand the attributes associated with metagenomic
compositional data. Using a k-mer based approach, we examined 18S and 16S
compositional profiles from sixty metagenomes obtained from three estuaries.
DNA was sequenced using 12 lanes of Illumina HiSeq2500 (150 PE), with each
sample equating to 1/5th of a lane. To examine the effect of sample depth on 16S and
18S fragment richness, an additional lane was used to resequence a single sample.
The sample sequenced on a whole lane produced more than 2.93 x 10 8 reads, with
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the same sample sequenced on 1/5th of a lane producing 5.1 x 107 (17%) reads. The
increase in sampling depth increased estimates of 18S and 16S richness by
capturing the rarer fragments, with the core biota remaining intact. On average, the
proportion of reads which contained informative 18S fragments was very low
(0.002%), with this being more than an order of magnitude greater for 16S (0.03%).
As both bacteria and eukaryotes equally contributed to the metagenomes,
differences in their coverage is most likely due to the relatively smaller bacterial
genomes. When compared to amplicon sequencing, we found richness was far
lower in the compositional data extracted from the metagenomes, with this being
more pronounced in eukaryotes. Metagenome derived compositional data is
complex and can provide a markedly different community profile to that obtained
by amplicon sequencing. Here we not only demonstrate some of the advantages and
limitations associated with both techniques, but also illustrate how these two
approaches have the capacity to provide a different view of ecological condition,
especially with regards to responses along natural and anthropogenic gradients.
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Microcosm and shotgun proteomics to unravel individual and ecosystem
responses in a long-term exposure to propranolol
A. Campos, CIIMAR; G. Danielsson, Stockholm University / Biochemistry and
Biophysics; S. Cristobal, Linköping University / Department of Cl and Exp
Medicine Cell Biology
Pharmaceuticals are an important group of environmental contaminants. By
combining a microcosm exposure and shotgun proteomic analysis, we could study
the individual and ecosystem response in a long-term exposure to propranolol. The
specific goals were: i) elucidate the main molecular pathways affected by the
pharmaceutical, in the Baltic Sea blue mussel, and to perform a functional analysis
to the physiological response of this organism and ii) to compare the individual
species response with a population response from metaproteomics analysis of
Baltic soil. A 4-6 weeks microcosm experiment was conducted to study the effects
of propranolol (100 or 1000 µg/L) on a Baltic Sea model community consisting of
macroalga (Ceramium tenuicorne), amphipods, mussels (Mytilus edulis) and
sediment. This study enabled to observe the interference of the pharmaceutical with
the inter-specific species interactions, and that mussels are the most sensitive
species, showing poor condition for survival. Here we report a label-free shotgun
proteomics to investigate the molecular events that underlie the physiological
condition of mussels exposed to the pharmaceutical. Several mussel tissues were
dissected and cytosolic, membrane and nuclei proteins fractionated by differential
centrifugation. Proteins were analyzed by nano-LC-MS/MS. Protein identification
was achieved by searching the MS/MS data against a customized protein sequence
database which included sequences from a public repository (UniProtKB),
restricted to the taxonomic group Mollusca, and sequences derived from RNA-Seq
data. A metric method, based on spectral counting, was considered to evaluate the
quantitative variations in protein expression. From a total of 663 proteins identified
within biological replicates, 143 proteins were differentially abundant (control vs
propranolol exposed groups, t-test P< 0.05). Functional classification analysis
highlighted the effects of propranolol in proteins with binding, catalytic activity and
structural functions. These results demonstrate the biological activity of this
compound, and provide hypothesis regarding its mode of action in non-target
organisms like marine mussels. By integrating data from individual species
response to stressors with ecosystem response, we can explore the prediction
capabilities of these methodologies and the links with adverse outcome pathways.
Keywords: shotgun proteomics, microcosm, propranolol, mussel
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Metaproteomic analysis, next generation environmental assessment in aquatic
environment
S. Cristobal, Linköping University / Department of Cl and Exp Medicine Cell
Biology; B. Mathew, Linköping University / Department of Clinical and
Experimental Medicine Cell Biology; A. Soggiu, P. Roncada, University of Milan /
Department of Veterinary Sciences and Public Health DIVET; J. Kuruvilla,
Linköping University / Department of Clinical and Experiemental Medicine
Current metaproteomics techniques could provide a wide resolution of proteins
from a complex ecosystem biological or environmental. The qualitative and
quantitative metaproteomic analysis provides a functional overview over several
level of complexity: at the community level, how the communities respond to the
exposure, stress or disease; at the molecular level, which protein families have been
expressed; and at the biochemical level, which enzymatic reaction or
macromolecular machines have acquired a relevant role to maintain the community
in equilibrium. Thus, metaproteomics analysis could offer a molecular snap shot of
the eukaryote or prokaryote communities at a certain time and place. This
alternative methodology has been applied to analyse the functional role of the
microbial community in food quality, in bioremediation, characterizing how
microbial species could remediate toxic metal contamination in soils and ground
waters [1], in carbon cycling, defining the role that microbial species have in the
flow of carbon in a given ecosystem [2], in bioenergy, by understanding how
microbial species might help convert cellulosic material to biofuels [3] or most
extensivelyin human health and personal medicine, identifying how microbial
species impact/control disease vs health in organs [4, 5] . However, metaproteomic
analysis has not yet explored to implement traditional environmental assessment.
Environmental assessment has traditionally focussed on evaluating the
5

environmental quality by measuring abiotic components. The fundamental goal of a
metaproteomic environmental assessment is to deliver a robust evaluation the
environmental impact at population, individual, cellular and molecular level from
one single, comprehensive and cost-efficient methodology. As a probe of concept,
we presented the metaproteomic analysis of Baltic Sea soil exposure to propranolol
for 6 weeks in a microcosm and the effects of salinity changes have also been
evaluated. We tested if a metaproteomic-based assessment can estimate: i) variation
in the abundance of protein families, ii) changes in biodiversity, and iii) changes in
the equilibrium of a marine soil ecosystem after exposure at a stressor. Keywords:
metaproteomics, microcosm, environmental assessment, sediment
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Microbial Resources Management and Omic approaches in ecotoxicology and
bioremediation of polluted sites
O. Sibourg, J. Monier, C. Baguelin, S. Entresangles, C. Malandain, ENOVEO
Successful site remediation through microbial degradation requires a thorough
understanding of the microbial mechanisms implicated in the biodegradation of the
pollutant in question. Regardless of the nature of the pollutant or environmental
matrix, the success of a bioremediation project hinges on the consideration of two
essential components: the presence of a microbial community which can be
stimulated in order to promote biodegradation activity and the bioavailability of the
pollutant (often influenced by the chemical and physical characteristics of the site).
Understanding microbial degradation processes is therefore a major contribution to
the success of such projects. ENOVEO’s biotechnological solutions include the
characterization of the microbial degradation potential of a site and the evolution of
the activity of indigenous bacteria. On-going technological advancements in the
fields of metagenomics, metatranscriptomics and metaproteomics continue to bring
new perspectives to our understanding of microbial mechanisms. Our presentation
will illustrate how different molecular biology tools can be utilized to characterize
and manage microbial resources, from the development of the remedial action plan
to site treatment and closure, to identify any potential difficulties associated with
up-scaling and to enable the optimization of depollution strategies.
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Using Next-Generation Sequencing to explore the impact of Titanium dioxide
nanoparticles on the functional microbial diversity involved in soil N cycle
M. Simonin, Microbial Ecology Lab UMR; T. Pommier, Ecologie Microbienne
INRA University of Lyon; A. Dubost, CNRS University Lyon 1 / Microbial
Ecology Lab UMR; J.M. Martins, LTHE University of Grenoble; A.
Richaume-Jolion, Microbial Ecology Lab UMR
Titanium dioxide nanoparticles (TiO2-NPs) are commonly used in diverse
manmade products, like sunscreens, toothpastes, paints or papers. Along their life
cycle from production to disposal, TiO2-NPs can be released in the environment,
especially the soil through various pathways, such as agricultural amendments of
sewage sludge or landfills1,2. The increasing environmental release of TiO2-NPs
raises concerns about the potential effect on soil functioning3. The impact of this
emergent pollutant on soil nitrogen cycle was assessed on the diversity and the
activity of different microbial groups involved in nitrification. In particular, we
investigated how the diversity-functioning relationships are modified under this
environmental pressure. A grassland soil was exposed up to 90 days to an
environmentally relevant concentration or to an accidental spiking of TiO2-NPs (1
and 500 mg kg-1 dry soil) in microcosms. Potential nitrification rates were measured
and we used the Illumina sequencing platform (MiSeq) to explore the effects of
TiO2-NPs on the diversity of total bacterial and archaeal communities (targeting
16S rRNA gene) and of two functional groups of nitrification : the
ammonia-oxidizing bacteria and archaea (AOB and AOA, targeting amoA gene).
Our results show that TiO2-NPs can alter soil nitrogen cycling, by decreasing the
nitrification rates (- 40%) after 90 days of exposure. Moreover, TiO2-NPs
contamination altered bacterial and archaeal community structure and decreased
diversity. We observed that some specific bacterial and archaeal taxa have emerged
or disappeared in presence of TiO2-NPs contamination. In particular, the dominant
AOA among the genus Nitrososphaera are strongly affected by this contaminant,
with cascading negative effects on soil nitrification activity. This study highlights
that archaeal communities have a key functional role in this soil. Moreover, in
contrast with the general view, we show that archaea can be more sensitive to
pollutants than bacteria. References [1] Keller AA, et al. 2013. Global life cycle
releases of engineered nanomaterials. J. Nanopart. Res. 15: 1692 [2] Klaine SJ, et
al. 2008. Nanomaterials in the environment: Behavior, fate, bioavailability, and
effects. Environ Toxicol and Chem 27: 1825-1851 [3] Simonin M, et al. 2014.
Influence of soil properties on the toxicity of TiO2 nanoparticles on carbon
mineralization and bacterial abundance. J. Hazard. Mat. doi:
10.1016/j.jhazmat.2014.10.004
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Bactericidal effect of titanium dioxide nanoparticles: an overview of the
toxicity mechanism.
B. SOHM, S. Jomini, LIEC Université de Lorraine CNRS; F. Immel, Université
de Bourgogne / UMR CNRS Biogéosciences; C. Caillet, A. Razafitianamaharavo,
F. Thomas, LIEC Université de Lorraine CNRS; G. Francius, Universite de
Lorraine / LCPME UMR; J. Duval, LIEC Université de Lorraine CNRS; P.
Bauda, LIEC UMR Université de Lorraine CNRS; C. Pagnout, Universite de
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Lorraine
Bactericidal effects of NP-TiO2 under dark condition are still the subject of debate.
As an example, some authors found that NP-TiO2 have no effect on the laboratory
model strain E. coli while others found for this strain EC50 values differing from 10
magnitude orders. Such contradictory results may be explained by multiple causal
factors, including differences in the intrinsic characteristics of NP-TiO2 and
bacterial cells used in these studies, exposure conditions for toxicity assessment and
even the method used to assess the toxicity, the latter being often inappropriate for
nanoparticle toxicity assessment. Increasing knowledge about exposition
parameters which trigger NP toxicity and associated molecular mechanisms would
contribute to properly evaluate and predict NP effects/fate in the environment. \nIn
our study, analysis of the interactions between nanoparticles (NPs) and bacteria
highlighted the paramount role played by interfacial electrostatic interactions
(NP-cell vs. NP-NP interactions) in determining the extent of NP toxicity and the
importance of physico-chemical parameters such as pH and ionic strength in
controlling these interactions. In condition of interaction, we showed that
nanoparticles causes E.coli membrane depolarization and loss of membrane
integrity leading to higher cell permeability. A transcriptomic analysis highlighted
that deregulated genes are involved in the response to osmotic stress, metabolism of
various cell envelope components and the uptake/metabolism of other endogenous
and exogenous compounds. In addition, a significant number of deregulated genes
encode proteins localized in the membrane and periplasmic space. All in all, results
indicate that the primary effect of NP-TiO2 is initiated at the cell envelope level
(membrane depolarization, loss of integrity) triggering an osmotic stress response
in bacteria. These results are supported by the observed massive leakage of
intracellular K+/Mg2+ content concomitant with the entrance of extracellular Na+,
and by the depletion of intracellular ATP level.

Prioritization and management of multiple stressors in river
basins: effects of chemical contaminants and natural
stressors (I)
19
Managing multiple stress for multiple benefits: Towards new scientific
concepts, methods and tools in river basin management
S. Birk, University of Duisburg-Essen / Aquatic Ecology; D. Hering, Aquatic
Ecology
Water resources globally are affected by a complex mixture of stressors resulting
from a range of drivers, including urban and agricultural land use, hydropower
generation and climate change. Understanding how stressors interfere and impact
upon ecological status and ecosystem services is essential for developing effective
River Basin Management Plans and shaping future environmental policy. This
contribution details the nature of these problems for Europe's water resources and
the need to find solutions at a range of spatial scales. In terms of the latter, we
describe the aims and approaches of the EU-funded project MARS (Managing
Aquatic ecosystems and water Resources under multiple Stress) and the conceptual
and analytical framework that it is adopting to provide this knowledge,
understanding and tools needed to address multiple stressors. MARS is operating at
three scales: At the water body scale, the mechanistic understanding of stressor
interactions and their impact upon water resources, ecological status and ecosystem
services will be examined through multi-factorial experiments and the analysis of
long time-series. At the river basin scale, modelling and empirical approaches will
be adopted to characterise relationships between multiple stressors and ecological
responses, functions, services and water resources. The effects of future land use
and mitigation scenarios in 16 European river basins will be assessed. At the
European scale, large-scale spatial analysis will be carried out to identify the
relationships among stress intensity, ecological status and service provision, with a
special focus on large transboundary rivers, lakes and fish. The project will support
managers and policy makers in the practical implementation of the Water
Framework Directive (WFD), of related legislation and of the Blueprint to
Safeguard Europe's Water Resources by advising the 3rd River Basin Management
Planning cycle, the revision of the WFD and by developing new tools for
diagnosing and predicting multiple stressors.
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Multi-scale evaluation of multi-stressed ecosystems: an overview of a physical
x chemical stressor study
S. Devin, LIEC - Université de Lorraine - CNRS / LIEC CNRS UMR; P. Bauda,
LIEC UMR Université de Lorraine CNRS; J. Baudoin, French National
Agency for Water and Aquatic Environments; H. Clivot, Universite de Lorraine /
Laboratoire Interdisciplinaire des Environnements Continentaux; C. Pagnout,
Universite de Lorraine; F. Colas, ECOLAB UMR CNRS UPS INPT
The proliferation of industries in the 20th century has induced a strong increase in
metals inputs in rivers which have led to large-scale degradation in freshwater
communities. Despite increasing severity in environmental legislation and recent
decrease of metal discharges, high concentrations of metals are still present in
sediments. In addition to this permanent toxic pressure, the increasing need of water
has led to river hydromorphology management including an excessive dams and
weirs construction. This combination of chemical and hydromorphological
6

stressors not only impaired local biota, but also downstream ecosystems insofar as
toxicants can be transferred to other aquatic compartments. However, while those
two pressions often co-occur, they are rarely considered together, and ecosystem
health evaluation generally focus on either hydromorphological or chemical stress.
We explored an extended battery of indicators, based upon macroinvertebrate and
microbial communities, to assess modifications from the population' ecological
niche to the ecosystem functioning on a total of six dams presenting a gradient of
sediment contamination. Three French rivers, belonging to the same ecoregion,
with two run-of-river dams on each, were selected to examine macroinvertebrates
and microbial communities associated with various levels of sediment
contamination. Macroinvertebrates communities were studied by surber sampling
in the 10 river stations, and by a combination of dredge and surber sampling in the
six reservoirs. Collected data were analysed through classical structure and
composition index, and, with a functional perspective, with biologial and ecological
trait profiles. Microbial communities (bacteria and fungi) were investigated by
PCR-DGGE to assess composition shifts according to environmental stressors,
while their functional feature were described through the use of Biolog® ecoplate.
Ergosterol was used as an indicator of fungal biomass. Finally, ecosystem
functioning was investigated through two metrics: leaf litter decomposition and
benthic fluxes at the water / sediment interface. Our study, by integrating several
compartments, allow to (i) identify the ecological consequences of the interaction
between hydromorphological and chemical stress in aquatic ecosystems, (ii)
identify the metrics that are the most suitable to evidence either single or multiple
stress and (iii) to link the biological responses to each other through a conceptual
diagram.
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Joint and specific responses of biofilm and invertebrates to multiple stressors
in Mediterranean rivers
s. sabater, Universitat de Girona; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research; R. Batalla, UdL; N. De Castro,
Departament dEcologia; A. Ginebreda, CSIC - Spanish National Research Council
/ Department of Enviromental Sciences; M. Petrovic, ICRA; Y. Pico, University of
Valencia / Medicine Preventive; L. Ponsati, E. Tornés, Catalan Institute for Water
Research ICRA; I. Muñoz, University of Barcelona / Ecology
Rivers are submitted to a variety of stressors, including nutrient and organic matter
excess, physical disturbances, hydrological irregularities, and the presence of
chronic concentrations of inorganic and organic pollutants. The potential
interactions between these stressors difficult attribute the effects to the biota. In this
study we analyze the impact of co-occurring stressors on biofilms and invertebrates
in four Mediterranean river basins. Biofilms were more reactive to hydrological
alterations than invertebrates, and chemical condition impairment produced an
obvious impact on biological diversities and abundances in the two biological
groups. Functional biomarkers (catalase activity for invertebrates, photosynthetic
activity in the biofilms) evidenced the specific effect of emerging contaminants in
one or the other. The presence of organic pollutants and the excess of nutrients and
water conductivity were equally associated to the assemblage distribution of
biofilms and invertebrates in every studied basin.
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Assessment of multiple stressors in 4 Iberian river basins
M. Kuzmanovic; A. Ginebreda, CSIC - Spanish National Research Council /
Department of Enviromental Sciences; M. Petrovic, ICRA; D. Barcelo,
IIQAB-CSIC / Institute for Environmental Assessment and Water Research
Aquatic ecosystems are exposed to multiple stressors mainly originating from
anthropogenic sources. Mediterranean rivers are particularly sensitive to
anthropogenic influence since they are subjected to periodic droughts, consequent
flow reduction and the decrement of rivers natural dilution capacity. This natural
phenomenon is expected to increase further in the future in the context of global
climate change. In this study we assessed the possible stressors for each of four
studied Iberian river basins (Llobregat, Ebro, Júcar and Guadalquivir) including
chemical stressors as: nutrients, organic and metals pollution together with
hydrological and geomorphological stressors such as flow change and dam density.
The dataset was gathered in the context of the multidisciplinary project SCARCE. It
included more than 200 emerging and classical pollutants both organic and metals,
nutrients and biological data that were sampled at 77 sites along the 4 river basins in
autumn of 2010 and 2011. Hydrological data were available from the water
authorities. Chemical data were transformed into toxic units (TU) to evaluate
ecotoxicological risk of the compounds by dividing the measured concentration of
chemical with the corresponding toxicity threshold (for algae, invertebrates and
fish). The resulting risk was mapped in GIS i. e. chemical stressors as sum of TU at
each sampling site, nutrients (as concentrations) and hydrological stress. The final
multiple stress risk was visualised by overlapping the individual risk maps.
Multivariate statistic analysis was performed to distinguish the sites with different
stress patterns. The highest overall risk was mainly in the small tributaries with the
comparatively low flow and surrounded either by agricultural lands or urban zones
which contributed to high input of nutrients and toxicants. Sites in the lower part of
Llobregat basin (close to Barcelona area) and several in the upper area of Ebro basin
(Basque Country) were mainly grouped by the characteristic urban and industrial
type of pollution including pharmaceuticals, personal care products and metals.
Most of the sites in the downstream part of Júcar were affected by agricultural

SETAC Europe 25th Annual Meeting Abstract Book

influence including pesticide risk and nutrient input. The overall risk and different
stressors were identified for the studied river basins which could be used to
prioritize the management measures to be implemented in order to improve both the
chemical and ecological status.
23
Environmental context influences invertebrate community responses to
anthropogenic perturbations in temperate streams
F.J. Burdon, Eawag Swiss Federal Institute of Aquatic Science and Technology /
Department of Aquatic Ecology; K. Räsänen; J. Jokela, Eawag Swiss federal
Institute of Aquatic Science and Technology; R.I. Eggen, Eawag / Department of
Environmental Toxicology; C. Stamm, Department of Environmental Chemistry
Human population growth and landuse change are contributing to increased
environmental pollution, thus threatening aquatic biodiversity and ecosystem
services that benefit society. Assessing pollutant impacts on the ecological integrity
of receiving habitats are often based on macroinvertebrates indicators, but there is
little known about the environmental factors that influence community sensitivity
to perturbations such as wastewater discharges, which can have detrimental effects
on the health of aquatic ecosystems. We predicted that community sensitivity
would be strongly contingent upon environmental context (e.g., catchment
landuses) mediated through proximate effects on upstream assemblages, as
opposed to the magnitude of disturbance (e.g., wastewater dilution factors and
composition), but that trait-specific indices might be more sensitive. To test our
hypotheses, we sampled macroinvertebrate communities in twelve Swiss streams,
with sampling reaches located above and below wastewater discharges, and
assessed a variety of environmental factors at the local and catchment scale. We
found that consistent with previous studies, wastewater discharges were associated
with decreased alpha diversity and altered composition of macroinvertebrate
communities downstream. Catchments with intensive landuses (e.g., cropping) had
more pollution-tolerant assemblages, meaning that upstream community
composition was a stronger determinant of total community sensitivity than the
magnitude of the disturbance (e.g., wastewater discharges). In contrast,
trait-specific indices were more sensitive to the effects of wastewater. In summary,
wastewater influences on total invertebrate community sensitivity were
context-dependent, but trait-based indices were able to discern the magnitude of
wastewater disturbances against a background of environmental heterogeneity. Our
findings suggest that influences at the catchment scale shape macroinvertebrate
community structure, and therefore determine the stability of assemblages exposed
to local disturbances such as wastewater discharges. This helps us to better
appreciate the potential influences of multiple stressors in spatially heterogeneous
landscapes.

Bioavailability in Water, Soil and Sediment (I)
25
Correlating in Vitro Bioaccessibility to in Vivo Relative bioavailability for As
and Pb in Housedust in China
L. Ma, Nanjing University / School of Environment; H. Li, J. Li, Nanjing
University; A. Juhasz, University of South Australia / Centre for Environm. Risk
Assessment & Remediation
Correlating in Vitro Bioaccessibility to in Vivo Relative bioavailability for As and
Pb in Housedust in China Lena Q. Ma1,2, Hong-Bo Li1, Jie Li1, & Albert L. Juhasz3
1
State Key Lab of Pollution Control & Resource Reuse, School of Environment,
Nanjing University, Nanjing 210023, P. R. China 2Soil & Water Science Dept,
University of Florida, Gainesville, Florida 32611, USA 3 Centre for Environmental
Risk Assessment & Remediation, University of South Australia, Mawson Lakes,
SA 5095, Australia E-mail contact: lqma@ufl.edu Incidental ingestion of
household dust is an important exposure pathway for As and Pb in children.
However, compared to soils, assessment of As and Pb relative bioavailability
(RBA) in housedust is limited. In this study, 24 housedust samples containing 4.48–
38.2 mg kg–1 As and 25.0–738 mg kg–1 Pb were assessed for As and Pb
bioaccessibility using the gastric (GP) and intestinal phase (IP) of the Solubility
Bioaccessibility Research Consortium method (SBRC), in vitro gastrointestinal
method (IVG), Deutsches Institut für Normunge.V. method (DIN), and
physiologically based extraction test (PBET). The As and Pb RBA in 12 samples
was 7.0–38 mg kg–1 As and 63–738 mg kg–1 Pb using a mouse blood model. Both
As and Pb bioaccessibility differed significantly with in vitro assays. The SBRC
with lower GP pH produced significantly higher As and Pb bioaccessibility due to
enhanced As and Pb dissolution. Lead bioaccessibility values from the IP of all
assays were considerably lower than the GP possibly due to Pb co-precipitation
with Fe and re-adsorption onto dust matrix. However, decreased As bioaccessibility
from GP to IP was only found for the SBRC and IVG. Arsenic RBA ranged from
21.8 to 85.6% with samples containing low Fe and high OC having higher As-RBA
whilePb-RBA ranged from 29.1 to 60.1%. Strong in vivo–in vitro correlations
(IVIVC) were found between As-RBA and As bioaccessibility for SBRC and DIN
(r2=0.63–0.85), but weaker relationships were observed for IVG and PBET
(r2=0.29–0.55). Similarly, Pb bioaccessibility based on the gastric phase of SBRC
and DIN was correlated with Pb-RBA with r2 = 0.68 and 0.85. Our data suggested
that both SBRC and DINS had potential to assess As and Pb bioavailability in
housedust samples. However, more research is needed to develop a valid in vitro
method to predict As and Pb bioavailability in housedust.

24
The art and science of integrating scientific knowledge for managing multiple
pressures on river basins
A. Slob, TNO / Strategy Policy; I.v. Meerkerk, Erasmus University Rotterdam /
Public Administration; T. Geerdink, TNO / Strategy Policy
The integration of scientific knowledge for managing multiple pressures on river
basins, requires an in-depth cooperation between many disciplines from social and
natural sciences, like biologists, eco-toxicologists, hydrologists, geologists,
economists, spatial/urban planners, sociologists, policy analysts, etc. However,
interdisciplinary work is not self-executive due to epistemological differences
between scientific disciplines and their different approaches. Every discipline has
its own specific framing, language, routines, and ways of generating relevant and
reliable knowledge. A fundamental challenge is therefore to overcome problems
created by differences in disciplinary cultures: to cross the conceptual and
methodological boundaries between the prevailing fields of research. We argue that
integration of knowledge for river basin management requires interdisciplinary
science. Interdisciplinary research is conceptualized with four dimensions: The
scope or broadness of interdisciplinary research; The degree of interactive research
and integration of research components; The degree of integrative understanding;
Effectiveness in advancing understanding The four dimensions will be illustrated
with the evaluation results of the interdisciplinary research of the FP7
ARCH-project that researches the multiple pressures on lagoons, estuaries and
fjords. This project has a specific process and evaluation work package that shapes
and monitors the progress of the interdisciplinary work. The following factors
appeared to enhance interdisciplinarity: open mindedness of the project partners,
trust building between the partners, the role of facilitative leadership, the
importance of developing a common vocabulary and the role of boundary objects
(like joint models, maps or reports). In the ARCH project these different factors are
facilitated by the project managers and are structured in the process design of the
ARCH project. Furthermore, the first results of the monitoring of the
interdisciplinary work in the FP7 project GLOBAQUA will be presented. The
results of the ARCH-project show the specific work package facilitated and
enhanced the interdisciplinary research in the project. The monitoring of the
interdisciplinary work gives feedback on the progress of the interdisciplinary work.
The process design is supporting the interaction between the researchers, which
supports the creation of a joint vocabulary and joint learning.

26
A correlation between nickel/metal mineralogy and its bioaccessibility in
artificial (OECD) spiked soils
L. Vasiluk, University of Guelph / School of Environmental Sciences; M.D.
Dutton, Vale INCO; A. Amendola, Golder Associates Ltd.; L. Van Loon, Canadian
Light Source Inc; B.A. Hale, University of Guelph / School of Environmental
Sciences
In Ontario, Site Condition Standards for soils are based on the “total” metal
concentration in soil and it is the exceedance of those that may prompt an ecological
RA; therefore knowledge of a change and transformation of metals in sites that are
exceeding these standards is critical. The effect of field-ageing on nickel (Ni)
transformation in soil was studied using artificial OECD soils spiked with four Ni
forms (NiSO4, NiO, NiS, and Ni3S2) and two Ni mixtures (NiO/Ni3S2 and
NiS/Ni3S2). The mineralogy of the Ni in artificial soils after ageing was
characterized using XANES and Zatka sequential leaching protocol, with the goal
of explaining variation in Ni bioaccessibility among soils. Total Ni recovery after
wet-dry cycles designed to artificially age the soils, was variable among different
Ni forms and Ni was more readily leached from soils amended with NiSO4 - greater
the solubility of the Ni compound, the greater the Ni leached from the soil and the
poorer the total Ni recovery. The XANES spectrum for the NiO amended soil
indicated that the oxide remained unaffected after ageing. In all other soil samples,
the predominant Ni species were Ni2+ salts and NiO. The XANES indicated that
ageing resulted in an oxidation of the Ni present in the samples. Zatka leaching
analysis of soils spiked with NiO alone was in a good agreement with the XANES
results: NiO remained unchanged after ageing. Zatka analysis showed that Ni2+ salts
in the artificial soils were not soluble in the water, but soluble by ammonium citrate
and most likely to be NiCO3. To evaluate the extent of bioaccessibility of Ni and its
further correlation with mineralogical phase, two in vitro methods were used –
PBET (gastric) and SBRC. Overall, Ni bioaccessibility assessed using SBRC was
almost twice as high as Ni bioaccessibility using gastric PBET. Linear regression
between bioaccessible Ni and ionic Ni estimated by XANES had a better
correlation with SBRC values, thus likely to be more useful in discerning
differences among soils. Ni "accessibility" from soil is a function of speciation,
particle structure, and dissolution kinetics. Bioaccessibility simply enables
adjustment of exposure estimates for risk assessment. Speciation analysis,
sequential extraction provides the underlying scientific context supporting the use
of bioaccessibility in risk assessment.

Metals in the Environment: Fate, Speciation and

27
Modelling arsenic and lead bioaccessibility in Canadian background soils
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M. Dodd, Royal Roads University / School of Environment Sustainability; A.
Rencz, P. Friske, Natural Resources Canada
Total metals in soil samples collected from over 500 locations in Canada from the
surface layer (0 - 0.5 cm) and the C-horizon as part of the North American Soils
Geochemical Landscapes Project indicated the concentrations of As and Pb in some
of the samples exceeded the Canadian Council of Ministers of the Environment
(CCME) soil quality guidelines for residential/parkland use. To obtain more
information on potential health effects associated with the ingestion of
contaminants associated with these soils a sub-set of the samples were analyzed for
As and Pb bioaccessibility using an in vitro physiologically based extraction. The
mean As and Pb concentrations were comparable to data for several
uncontaminated soil types in Canada as reported by the CCME. Total Pb and
bioaccessible Pb were higher in the surface layer compared to the C-horizon
presumably reflecting anthropogenic inputs from historic leaded gasoline usage.
Total As concentrations and bioaccessibility in the C-horizon were lower than those
for the surface layer. This observation along with the regional distribution
suggested that most of the As variability was controlled by the bedrock
characteristics. Predictive linear regression modelling between individual
bioaccessible metals (As, and Pb) and geochemical parameters such as total metals,
pH, total organic carbon were conducted to ascertain the feasibility of developing a
national picture of As and Pb bioaccessibility in background soils in Canada.
Scatter plots and Pearson correlation indicated statistically significant negative
relationship between As bioaccessibility and total As for the surface soils while P,
Al and pH showed a positive relationship. The linear regression and stepwise
multiple regression analyses suggested total As, P and pH were the major
determinants of As bioaccessibility for the surface layer. For the C-horizon, pH and
P showed positive relationship to As bioaccessibility while increasing Al and Fe
concentrations decreased the bioaccessibility with P, Fe and pH as the major
determinants of arsenic bioaccessibility. There were some statistically significant
relationships between Pb bioaccessibility and total Pb, pH, TOC, Al, and Fe;
however the modelling exercises showed total Pb, pH and TOC were the major
determinants of Pb bioaccessibility for the surface layer while the total Pb and pH
highly influenced Pb bioaccessibility for the surface soils. The detailed modelling
and results will be presented.
28
Implementation of a new micro profiling and micro sampling system to
investigate fraction related processes at the sediment water interface
A. Fabricius, Federal Institute of Hydrology / G aquatic chemistry; L. Duester, D.
Ecker, German Federal Institute of Hydrology; T. Ternes, Bundesanstalt für
Gewaesserkunde
Within aquatic systems, the exchange of substances between the sediment and the
overlaying water is mainly driven by the steep biogeochemical gradients at the
sediment water interface (SWI). The rapidly changing conditions influence the
availability of nutrients, organic or inorganic analytes. To gain a better
understanding of the key factors and processes determining the fate of substances at
the SWI, methods with a spatial high resolution are required. The toolbox to study
these heterogeneous and often dynamic environments at a spatial high resolution
was considerably extended by the availability of numerous micro-sensors and
-electrodes (e.g., O2, redox potential, pH value). However, the methods available
for pore water sampling often require the installation of the sampling devices at the
sampling site and/or intensive preparation procedures that may influence the
conditions at the area studied and/or the characteristics of the samples taken. Beside
the total content, questions concerning the speciation and fractionation are of
interest to address the processes that govern the transport and availability of
compounds at the SWI. By setting up a novel micro profiling micro sampling
system (“missy”) it was possible to implement for the first time a direct and
automate sampling of small sample volumes (missy will be demonstrated by the
results of exemplary experiments investigating trace metal(loid) distributions along
depth profiles of a freshwater sediment core. Moreover, questions concerning
particle driven (transport) processes will be discussed in relation to the O2
concentration, redox potential and pH value measured in parallel to the pore water
sampling. Besides natural processes, the technique enables to investigate (potential)
effects of anthropogenic disturbances (e.g., pollutants or mechanical disturbances).
Due to an increased use of engineered nanoparticles (ENPs) in numerous products
and applications, they were chosen as an example for emerging substances,
potentially entering aquatic systems. By investigating questions concerning
(fractionation related) fate of ENPs in sediments, the benefits of the missy system in
combination with different fractionation approaches will be demonstrated.
29
A comparison of two techniques for quantifying [Zn2+] in estuarine waters
H.B. Pearson, Plymouth University / SoGEES; J. Galceran, Universitat de Lleida /
Department de Química; E. Companys, Quimica; S. Comber, Plymouth University
/ Environmental Science; C.B. Braungardt, Plymouth University / School of
Geography, Earth and Environmental Sciences; J. Puy, Chemistry; P. Worsfold,
Plymouth University / Geography, Earth and Environmental Sciences
Keywords: Zinc; metal speciation; estuaries; analytical Zinc (Zn) is an essential
element for the healthy development of all organisms, but uptake in excess can be
harmful. The free metal ion is known to be the most readily biologically available
and is therefore of highest concern with respect to toxicity. Zinc is now classified as
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a specific pollutant by the UK Environment Agency, and changes to Environmental
Quality Standards (EQS) in 2013 under the Water Framework Directive (WFD) has
resulted in a revision of the standard for saline waters from 612 nM dissolved zinc
to 121 nM including an ambient background concentration of 17 nM. The limited
data upon which this standard is based has driven further research into methods
which may be used by regulators and researchers to investigate links between metal
speciation and potential biological effects. The use of the Absence of Gradients and
Nernstian Equilibrium Stripping (AGNES) technique for directly determining
[Zn2+] is well established for marine and low ionic strength waters, but has yet to be
applied to estuarine waters, which are thought most at risk regarding compliance
with new EQS. This research demonstrates, for the first time, the application of
AGNES to estuarine waters from a Zn contaminated estuary in the SW of England.
Data obtained from traditional complexation capacity titrations (CCT) with
adsorptive cathodic stripping voltammetry (AdCSV) is compared to that directly
obtained via AGNES. Water samples from the Tamar Estuary, UK have been
collected over a full range of salinities (~0.1 – 35 psu) each season throughout a full
calendar year. Samples were taken from locations suspected of being influenced by
different ligand sources. Samples were filtered to 0.4 µm and 0.2 µm, and were
analysed for DOC, nutrients, and chlorophyll-a concentrations. The total dissolved
and labile Zn fraction, complexation capacity, natural ligand strengths (log Ks) and
[Zn2+] have been measured. A critical comparison between the free Zn
concentrations obtained from AdCSV and from AGNES has been conducted. The
evolution of the different fractions of Zn (free, labile, non-labile) along the range of
different salinities in the estuary is highly dependent on the season, which
influences sources of ligands (both spatially and temporally), and salinity.
Subsequently, seasonal variations in metal speciation should be considered when
defining EQS.
30
Assessing the important silver binding ligands in surface and waste water:
chloride, sulphide and dissolved organic matter
R. Nasir, Wilfrid Laurier University / Chemistry; S.D. Smith, Wilfrid Laurier
University / Department of Chemistry; G. Merrington, Environment Agency; A.
Peters, Wca Environment Ltd.; S. Lofts, Centre for Ecology & Hydrology / Shore
Section
Silver is of particular interest due to its use in consumer products as an
antimicrobial agent, leading to concerns over its unintended release into the
environment. The release of silver in natural water through waste water treatment
plants, as well as direct inputs, could result in increasing free metal ion
concentrations and potential toxicity. Therefore, understanding the behaviour of
silver as is enters aquatic systems is critical to evaluating its potential
environmental risk. Developing a complete understanding of interactions between
silver and strong ligands such as dissolved organic matter (DOM) and thiol
compounds present in water will allow for more accurate and robust predictions of
silver speciation and hence bioavailability. This project aims to better understand
silver complexation with dissolved organic matter (DOM), reduced sulfide, and
chloride in both waste-water and freshwater systems. DOM samples were obtained
from natural waters as well as waste water effluent using a reverse osmosis system.
Two reference DOM samples were also obtained from International Humic
Substances Society. DOM solutions of concentrations from 50-400 mg C/L were
titrated with silver using a silver ion-selective electrode (ISE) in conjunction with a
Ag/AgCl reference electrode. A pH of 6, or 8 (+/- 0.5) was maintained for all
solutions. The titration data was then plotted and [Ag+] calculated using the Nernst
Equation. Similarly, a chloride ISE was used to determine total Chloride
concentration in the DOM samples. A standard thiol assay kit was used to measure
the concentration of thiol containing compounds in the samples. A three site
binding model was used to model silver binding to DOM and the results were then
compared to WHAM predictions and were found to be reasonably accurate for
some samples. Increased binding of silver in some samples was attributed to higher
concentrations of sulphur, which require further investigation. An in depth analysis
of silver binding to DOM, sulphide and thiol over a range of environmental pH
values and with a broader range of samples is required to gain an improved
understanding of silver speciation. Ultimately the data from this research will be
used to develop more accurate predictive tools for silver risk assessment and
regulation in aquatic systems.

Emerging contaminants of urban origin: sources, sampling,
analytical issues and remediation techniques (I)
31
Can the urban fingerprint of siloxanes be characterised by their presence in
different environmental matrices?
N. Ratola, LEPAE- University of Porto / Physics of the Earth; J.A. Silva, LEPAE
University of Porto; V. Homem, University of Porto / LEPABEDEQFEUP; A.
Cincinelli, Lancaster University / Chemistry Dept; P. Jimenez-Guerrero, University
of Murcia / Physics; L. Santos, Faculty of Engineering - University of Porto /
Chemical Engineering; A. Alves, Faculty of Engineering - University of Porto
Siloxanes have recently been identified as emerging contaminants and are now
raising concern among the scientific community, due to a wide use in personal care
products and cosmetics and also in industrial applications. Having high vapour
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pressure, volatilization to the atmosphere is the dominant mode of emission, but
their presence was reported in different environmental media. Recent reports
suggest toxic effects in several organisms, but there is a general lack of information
about siloxanes, with not many monitoring studies available and even fewer
modelling approaches. With an emphasis on the urban fingerprint they are prone to
exhibit due to their anthropogenic sources and use, this study aims to improve the
knowledge of levels, trends, and behaviour of siloxanes in the environment. Adding
to the incidence in the atmosphere through passive samplers (PUF disks), the
assessment of the concentrations in pine needles and soil was also performed, thus
closing the circle of atmospheric exposure in the areas of study. Important in the
initial concept of this work was the sampling strategy, comprising different
locations, which allows to distinguish between a wide range of human presences,
including the cyclic behaviour of the population inflow. Hence, two sampling
campaigns (one in summer and one in winter), were done in a total of 8 points in
Portugal, achieving and an extensive characterization of soil uses. Given the
novelty of this matter, the interpretation of results is essential and requires a
comprehensive approach with the use of advanced statistical validation. At the
same time, modelling approaches also have to be attempted, taking into account the
chemical information available on siloxanes and the decisive influence of
meteorology on atmospheric movements of pollutants. Acknowledgements: This
work was funded by FEDER through the Operational Programme for
Competitiveness Factors – COMPETE, ON.2-O Novo Norte-North Portugal
Regional Operational Programme and National Funds through FCT - Foundation
for Science and Technology under the projects: PEst-C/EQB/UI0511,
NORTE-07-0124-FEDER-000025 - RL2_ Environment&Health,
EXPL/AAG-MAA/0981/2013 and grant SFRH/BPD/76974/2011. Pedro
Jimenez-Guerrero thanks the Ramon y Cajal programme.
32
Biocides from façade coatings in urban surface waters: Estimating the
leaching of biocides from render by polyacrylate-water partitioning
constants?
U. Bollmann, Aarhus University; K. Styszko, AGH University of Science and
Technology / Dep Coal Chem Environ Science; Y. Ou, University Duisburg
Essen; P. Mayer, Technical University of Denmark / Department of Environmental
Engineering; S. Trapp, Danmark Tekniske Universitet / DTU Environment; J.
Vollertsen, Aalborg University; K. Bester, Aarhus University / Environmental
Science
Leaching of biocides from façade coatings attracts more and more attention within
recent years. In-can as well as film preserving biocides are added to polymer resin
based renders and paints in order protect from microbial spoilage. However, several
studies revealed that biocides leach from the façade coating and are detectable in
urban stormwater runoff. The present study focussed on the occurrence of biocides
in the aqueous environment - both in urban water close to the sources as well as
further away in fresh and marine waters. It could be shown that biocides are
ubiquitous in the aqueous environment. They are detectable not only close to their
sources in stormwater run-off but also further away in marine waters with
concentrations up to 60 ng L-1 (mecoprop up to 200 ng L-1). Further work was done
in order to estimate the leaching of biocides from building material. The possiblity
of using polyacrylate-water partition constants in comparison to render-water
distribution constants was introduced for this purpose. The results showed that
polyacrylate-water partition constants might serve as a useful and practical tool
which would be closer to the reality than the commonly used water solubilty and
octanol-water partition constants.
33
Release of benzothiazole and mercaptobenzothiazole from granules used for
artificial turf
N. Bandow, Federal Institute for Materials Research and Testing / Contaminant
Transfer and Environmental Technologies; G. Güney, Beuth University of Applied
Science; U. Kalbe, BAM Federal Institute for Materials Research and Testing /
Contaminant Transfer and Environmental Technologies
Synthetic rubber granules and turfs are increasingly used for the construction of
outdoor sport grounds. For a safe usage not only the possibly impact on human
health but also the risk for the environment has to be investigated. The major
pathway for transferring chemicals from granules to the environment is leaching by
contact with rain water. Column leaching tests are often used for determination of
the leachable amount as this cannot be predicted from total solid concentrations. In
earlier studies mainly release of heavy metals and regulated organic compounds as
PAHs have been investigated. The measured concentrations of these compounds
could not be linked to observed eco toxicological effects. A screening of further
organic compounds in the eluates revealed that mercaptobenzothiazole (MBT) is
one of the major constituents. The aim of this study was thus to gain more
information on leaching behavior of more polar compounds as MBT and
benzothiazole (BT). Different rubber materials as styrene butadiene rubber,
ethylene-propylene-diene monomer sulfur cross linked and styrenic thermoplastic
elastomer were used in column percolation tests. At certain liquid to solid ratios
fraction have been collected and analyzed for pH, electric conductivity, DOC and
concentration of EPA-PAH, MBT and BT. Eluates were pre-concentrated using stir
bar sorptive extraction (SBSE) for PAHs and for MBT/BT if necessary. The SBSE
method for MBT and BT has been optimized in framework of this project. This
9

method is applicable for a concentration range between 10 µg/L and 1000 µg/L.
Eluate concentrations of MBT and BT are rather high with concentrations not lower
than 50 µg/L. The sum of the PAHs does not exceed the lower µg/L range
underlining the importance of more polar compounds as MBT and BT for the
environmental risk. However, is important to note that the leaching test only gives
information about the fraction which can potential be leached. For risk assessment
also the retention capacity of the soil has to be considered b geochemical modelling,
which will be done in future.
34
Sources and fate of several classes of emerging contaminats in a highly
urbanized and industrialized area in Italy
S. Castiglioni, Mario Negri Inst. / Environmental Health Sciences; E. Zuccato,
Istituto Mario Negri; E. Davoli, Mario Negri Inst / Environmental Health Sciences
A large number of chemicals, called “emerging contaminants”, enter the
environment through different pathways, are detected ubiquitously in the aquatic
environment and might be of concern for humans and the environment. Most of
them are discharged after human consumption or are released from manufactured
products. The aim of this work was to study occurrence, sources and fate of several
classes of emerging contaminats (i.e. pharmaceuticals, personal care products,
disinfectants, illicit drugs, perfluorinated substances, alkylphenols) in the most
urbanized and industrialized area in Italy. A mass balance of the emissions was
perfomed to evaluate the impact of this metropolitan area in the River Lambro
basin. Waste, surface and groundwater samples were solid phase extracted using
mixed-mode polymeric phases and analysed by high performance liquid
chromatography tandem mass spectrometry (HPLC-MS/MS). All analytical
methods were validated before application, recoveries were generally higher than
80% and limits of quantifications were in the low ng/L range. Pharmaceuticals and
anthropic markers were the most abundant compounds in urban wastewater and the
amounts entering wastewater tratment plants (WWTPs) in the city of Milan were up
to 10 kg/day. Removal rates were variable among the different classes of chemicals,
they were generally higher than 70% for pharmaceuticals, illicit drugs,
disinfectants, and anthropic biomarkers, but were very low for perfluorinated
substances and UV filters. Removal rates were also affected by the type of
advanced treatment adopted (i.e. disinfection, UV treatment) and by the nature of
each substance. The levels of contaminats in surface water ranged from few ng/L to
µg/L and increased continuously from north to south. The mass balance of the
selected substances in the River Lambro basin showed for all the classes of
contaminats additional and widespread sources other then discharges from WWTPs
in Milan. Moreover, specific human or industrial sources could be identified for the
different classes of compounds. Finally, groundwater resulted also affected by
contamination, and the concentrations found in the first layer were higher in wells
closer to rivers, suggesting a possible contribution of surface water to the
contamination. The results clearly indicate that for developing remediation
approaches in a highly urbanized area a complex picture made up of scattered and
heterogeneous sources of contamination should be considered.
35
Detection, identification, and quantification of hydroxylated isomers of
bis(2-ethylhexyl)-tetrabromophthalate
D.M. Saunders, University of Saskatchewan / Toxicology; h. peng, J. SUN,
Toxicology Centre; G. Codling, University of Saskatchewan / Toxicology; S.B.
Wiseman, University of Saskatchewan / Toxicology Centre; P.D. Jones, University
of Saskatchewan / School of Environment and Sustainability; J.P. Giesy, University
of Saskatchewan / Toxicology Center
Ultra-High Resolution LC/mass spectrometry (LC-UHRMS; Thermo Fisher
Q-Exactive) was used to identify two novel isomers of hydroxylated
bis(2-ethylhexyl)-tetrabromophthalate (OH-TBPH) which were unexpectedly
observed in a commercial standard of bis (2-ethylheyxl)-tetrabromophthalate
(TBPH). By combining UHR mass spectra (MS1), UHR-MS2 spectra and NMR
analysis, the structures of the two compounds were identified as hydroxylated
TBPH with a hydroxyl group on the aromatic ring. Relatively great proportions of
the two isomers of OH-TBPH were detected in two technical products, Firemaster®
550 (FM-550) (0.1% and 6.2%, respectively) and Firemaster® BZ 54 (BZ-54)
(0.1% and 7.9, compared to a commercial standard (0.4% and 0.9%). To
simultaneously analyze OH-TBPH isomers and TBPH in dust samples, a method
based on LC-UHRMS was developed to quantify OH-TBPH and TBPH using
negative and positive ion modes, respectively. The instrumental limit of detection
for TBPH was 0.01 µg/L, which was 200-300 times better than traditional methods
(2.5 µg/L) based on gas chromatography-mass spectrometry. The analytical method
combined with a Florisil cleanup was successfully applied to analyze TBPH and
OH-TBPH in 23 indoor dust samples from Saskatoon, SK, Canada. Two OH-TBPH
isomers, OH-TBPH1 and OH-TBPH2, were detected in 52% and 91% of dust
samples, respectively. Concentrations of OH-TBPH2 (0.35±1.0 ng/g) were 10-fold
greater than those of OH-TBPH1 (0.04±0.88 ng/g) in dust, similar to the profile in
FM-550 and BZ-54. TBPH was also detected in 100% of samples of dust with a
mean concentration of 733±0.87 ng/g. A significant (p< 0.001) log-linear
relationship was observed between TBPH and OH-TBPH isomers further
supporting the hypothesis of a common source of emission. Relatively small
proportions of OH-TBPH isomers were detected in dust (0.01%±0.67 OH-TBPH1
and 0.1%±0.60 OH-TBPH2)), both of which were significantly lesser than those in
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technical products (p< 0.001). This result indicated different environmental
behaviors of OH-TBPH and TBPH. Detection of OH-TBPH isomers in this study is
important, since compounds with phenolic groups have often shown relatively
greater toxicities than non-hydroxylated analogues. Further study is warranted to
clarify the environmental behaviors and potential toxicities of OH-TBPH isomers.
36
WASTEFFECT: Life cycle effects of emerging contaminants in waste
N.A. Morin, Environmental Engineering; S.E. Hale, Norwegian Geotechnical
Institute / Environmental Engineering; G. Okkenhaug, Norwegian Geotechnical
Institute; M.M. Sparrevik; P.L. Andersson, Umea University / Chemistry
Department; A.R. Almas, Norwegian University of Life Scienc; K. Breivik,
Norwegian Inst. for Air Research; F. Wania, University of Toronto at Scarborough
/ Department of Physical and Environmental Sciences; G.D. Breedveld, Norwegian
Geotechnical Institute / Department of Environmental Engineering; H.H. Arp, NGI
/ Environmental Engineering
Waste treatment has become a dynamic industrial sector, which in many countries
is changing from traditional landfilling to recycling and incineration approaches
that have the aim of material and energy re-capture. In addition to the issues of
materials and energy recovery, waste also contains a large variety of emerging
contaminants, however how landfilling, incineration, and recycling can effect
environmental emissions and exposures of such emerging contaminants remains
largely unexplored. WASTEFFECT is a research project funded by the Norwegian
Research Council where the main goal is to develop robust waste emission and
exposure models for waste regulators and companies to anticipate and reduce risks
from emerging contaminants. Therefore, one of the main part of this project is to
determine how emerging contaminants behave in different waste streams, including
landfilling, incineration and recycling. For priority contaminants used in consumer
products, waste treatment will play a large role in the ultimate removal of these
substances from the environment. We have established the case study for a
Norwegian waste emission inventory of legacy and new brominated flame
retardants (BFRs), bisphenol A and antimony, in EE-waste, car waste, plastics,
glass and combustible waste. Input parameters for these inventories have been
obtained by sampling and analysing air, leachate water and solid samples from
various waste treatment methods (incineration, recycling and landfilling), by
considering the entire waste-life cycle. Results for bisphenol A show that a large
subfraction is removed from the Norwegian environment through thermal
decomposition (60%). Another subfraction is recycled (36%), and thus, not
eliminated from the system. A small subfraction is "stored" in the system via
landfilling (4%), though up to 20% of this deposited fraction can be introduced to
the environment as water emissions or as sewage sludge used in agriculture. These
data (along the ones obtained for BFRs and antimony) will be used to estimate the
contribution of the waste sector to the net burden or exposure to the environment
and humans. The main output of this research will help guide the waste
management sector on which of the treatment methods provide the lowest risk in
regards to emerging chemicals, and which processes could be optimized.

POPs and Pseudo-POPs: Environmental occurrence and
exposure (I)
37
The Three Faces of P: Refocusing PBT on Exposure
R.S. Boethling, Exposure Assessment Branch US EPA Office of Pollution
Prevention and Toxics
Persistence has been defined as the ability of a chemical substance to remain in an
environment in an unchanged form. The longer a chemical persists, the higher the
potential for human or environmental exposure to it. Current assessment paradigms
for Persistent, Bioaccumulative and Toxic (PBT) chemicals are the descendants of
concerns about exposure to chlorinated pesticides (popularized in Silent Spring)
and polychlorinated biphenyls (PCBs). “Pseudo persistence” occurs when the rate
of input of a chemical exceeds rates of degradation and/or physical movement out
of a given area. More important is the outcome, which is that a substance can
accumulate to the point of being detectable in monitoring and/or having effects
even if it is not especially resistant to molecular degradation. Here we place this in
the context of a broader view of persistence, and use the flame retardant Firemaster
550 as a case study. This broader view includes molecular persistence, situational
persistence and pseudo persistence, which can be called the Three Faces of P. In so
doing we refocus attention on exposure assessment as the proper framework.
“PBT” has come to be overused, and PBT criteria applied seemingly without
thinking, because exposure assessment is difficult and PBT is simple. But this
encourages simplistic and inaccurate assessment. Exposure assessment is the “more
holistic” PBT paradigm that some have suggested is needed to account for the fact
that substances that don’t meet P half-life criteria are increasingly found in
monitoring. Further, progress can be made if we expand use of models to
complement other information such as half-lives. Regulators must limit “PBT” as a
substitute for exposure assessment, and must be ready to endorse conclusions based
in part on modeling.
38
N-oxides - Emerging Transformation Products of Amine-containing Organic
10

Micropollutants
R. Gulde, Eawag Swiss Federal Institute of Aquatic Science / Environmental
Chemistry; U. Meier, Eawag Swiss federal Institute of Aquatic Science; M. Ruff,
H. Singer, Eawag Aquatic Research; L. Fenner, SETAC North America
Aliphatic amine functional groups are abundant in many pharmaceuticals and
consequently chemicals containing aliphatic amines represent a significant fraction
of micropollutants (MPs) present in untreated wastewater. It is therefore of interest
to examine to what extent aliphatic amines are biotransformed during wastewater
treatment and whether any transformation products (TPs) are formed that might be
released to surface waters. We carried out biotransformation experiments with
structurally diverse amine-containing compounds in activated sludge-seeded batch
reactors. Samples were analyzed with a liquid chromatography high-resolution
mass spectrometer and suspect and non-target screening was used to identify TPs.
Aliphatic amines were found to undergo multiple biotransformation reactions, but
all examined tertiary aliphatic amines formed at least an N-oxide TP. Separate
batch experiments with five N-oxides further showed their biotransformation was
considerably slower than that of the respective parent amines, suggesting that the
formation of N-oxides during wastewater treatment could lead to significant
environmental exposure to these compounds. However, hardly any information on
their environmental fate or toxicity could be found. We therefore screened the
effluent of a full-scale wastewater treatment plant (WWTP) for 30
wastewater-relevant MPs that contain a tertiary aliphatic amine moiety and found
qualitative evidence for N-oxide formation for 10 compounds. Reference standards
were purchased for seven of these N-oxides and their effluent concentrations will be
determined for 10 Swiss and 4 German WWTPs. We further looked for N-oxide
TPs in 11 samples along the river Rhine, that had been taken from the same parcel
of water. The analytical data indicated occurrence of the N-oxide TPs of lidocaine
and tramadol, and the pattern of their peak areas along the different sampling
locations suggested that both the parent compound and the N-oxide TP show
considerable stability in the river Rhine. The concentrations of the N-oxide TPs in
these samples will be quantified to estimate the stability of the N-oxide TPs more
accurately. Overall, the occurrence of N-oxide TPs in WWTP effluents and river
waters points towards environmental (pseudo-)persistence of these compounds.
Therefore, it will be important to also evaluate the potential for ecotoxicological
effects of N-oxide TPs to fully assess their environmental risk.
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BROMO- AND CHLOROCARBAZOLES IN SOIL - ARE THEY
POTENTIAL PERSISTENT ORGANIC POLLUTANTS?
J. Mumbo, Helmholtz Zentrum Muenchen / Molecular EXposomics; B.
Henkelmann, Helmholtz Zentrum Munchen; G. Pfister, HMGU-MEX; K.
Schramm, Helmholtz Zentrum Munchen / Molecular EXposomics
Carbazole, 3-chloro- and 3,6-dichlorocarbazole were detected including
trichlorocarbazole not reported previously in soils. The order of concentration
beginning with the highest was, 3,6-dichlorocarbazole > 3-chlorocarbazole >
carbazole > trichlorocarbazole. 3,6-dichlorocarbazole recorded consistently
approximately 10 times higher concentrations in comparison to carbazole and
3-chlorocarbazoles during the study period. Carbazole and 3-chlorocarbazole
showed significant dissipation at 15°C but not at 20°C incubating conditions
indicating that low temperature could be suitable for dissipation of carbazole and
3-chlorocarbazoles. 3,6-dichlorocarbazole was resistant at both conditions.
Trichlorocarbazole however exhibited a tendency to increase in concentration with
time. Pure compounds of 3-chlorocarbazole, 3,6-dibromocarbazole, and selected
soil extracts exhibited EROD activity. Dioxin-like toxicity did not decrease
significantly with time whereas the sum chlorocarbazole toxic equivalence
concentrations did not contribute significantly to the soil assay dioxin-like toxicity
equivalent concentrations. It is evident from this study that halogenated carbazoles
are persistent compounds. A persistence of > 120 days recorded for carbazole and
chlorocarbazoles in this study puts them in the category of potential priority PBT
substances. Carbazole and 9-ethylcarbazole have been identified as a potential
PBT. 9-butyl-9H-Carbazole is under investigation as high priority PBT substance.
An evaluation of the less reported halogenated carbazoles but more potent
compounds is required.
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Carbamazepine: A holistic look at its environmental persistence and fate
J. Gan, University of California, Riverside / Department of Environmental Science;
J. Li, University of California, Riverside / Department of Evironmental Sciences;
J.L. Conkle, Texas A&M University Corpus Christi / Physical and Environmental
Sciencees; X. Wu, University of California Riverside / Environmental Sciences; L.
Dodgen, University of California Riverside / Environmental Science; F. Ernst,
University of California Riverside / Department of Environmental Sciences
The antiepileptic drug carbamazepine is one of the most frequently detected human
pharmaceuticals in wastewater effluents and biosolids. Recent studies from this and
several other groups have considered the persistence and fate of carbamazepine in
soil, and its uptake and metabolism by plants. In soil, carbamazepine consistently
exhibits longer persistence than many other PPCPs. For example, under aerobic
conditions, the half-lives of carbamazepine in soil ranged from 1.5 to >6 months.
Using 14C labeling, it was shown that mineralization was negligible and
carbamazepine existed largely as the parent compound in the extractable form,
suggesting great mobility and bioavailability. Under hydroponic and field
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conditions, carbamazepine was taken up by vegetables much more easily than many
other PPCPs, and once in plants, it was readily translocated to edible tissues. In cell
tissues and whole plants, carbamazepine was recalcitrant to metabolism as
compared to other PPCPs. These findings together highlight that among the known
PPCPs, carbamazepine may be a unique pseudo-POP in the environment and merit
special attention in exposure and risk assessment.
41
Substituted Diphenylamine Antioxidants (SDPA) and Benzotriazole UV
Stabilizers (BZT UV) in Water, Sediment, Wastewater, and Biosolids in
Canada
A.O. De Silva, Environment Canada; D.C. Muir, Environment Canada / Aquatic
Contaminants Research Division; C. Spencer, Environment Canada / Water
Science Technology Directorate; T. Peart, Environment Canada; S. Smyth,
Environment Canada / Water Science Technology Directorate
An analytical method was developed to simultaneously determine substituted
diphenylamine antioxidants (SDPAs) and benzotriazole UV stabilizers (BZT UVs)
in liquid samples: surface water and wastewater influent and effluent using solid
phase extraction and liquid chromatography tandem mass spectrometry
(LCMSMS). For solid samples, sediment and biosolids, matrix dispersion liquid
extraction was employed followed by LCMSMS to determine dry weight
concentrations of BZT UVs and SDPAs. Five BZT-UVs were targeted including
UV-328. The risk management scope for UV-328 (also known as BDTP) was
published by EC in January 2014. Nine SDPAs were targeted in this study and were
all part of a section 71 survey. The SDPAs are named for their alkyl substitutents.
Low parts per trillion levels or non-detects were observed for SDPAs and BZT-UVs
in surface water from Lake Ontario, Lake Erie and other rivers and creeks. SDPAs
were detected in all sediment samples in our survey. Background levels were 1.4 to
20 ng/g d.w. SDPAs in St. Clair River, Detroit River and Cootes Paradise wetland
sediment. Higher concentrations of 60 ng/g were detected near a lubricating oil
blending plant which was known to use SDPAs. BZT-UVs were 1-4 ng/g dw in all
sediment samples and only UV328 and UV234 were detected. BZT-UVs (19-245
ng/L) and SDPAs (11-2700 ng/L) were detected in all wastewater influent samples
from 9 different plants with average concentrations corresponding to 850 ng/L
SDPAs and 100 ng/L BZT-UVs. Average concentrations were significantly
reduced in effluent from the same plants: 48 ng/L SDPAs (0.3 ng/L – 191 ng/L) and
5 ng/L BZT-UVs (0.7 ng/L-14 ng/L). These are the first measurements of
BZT-UVs in the Canadian environment and SDPAs anywhere in the world.
Sediment is a major environmental compartment for SDPAs and BZT-UVs with
lower concentrations and detection frequency in surface water. Sediment core
analysis indicates steadily increasing deposition of two SDPAs in Lake Ontario
since 1990.
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A Weight of Evidence (WOE) Approach in Analyzing Perfluorohexanoic Acid
and its anion, Perfluorohexanoate, according to the Stockholm Convention
POPs, Annex D Criteria
A. Lynch, FluoroCouncil; R.C. Buck, E. I. duPont de Nemours & Co., Inc. / DuPont
Chemicals and Fluoroproducts; L. Leung, DuPont CR&D; S. Shinya, Asahi Glass
Co.; M. Malvasi, Solvay Specialty Polymers; J.M. Conder, Geosyntec Consultants;
J.A. Arblaster, ENVIRON International Corp.
The WOE analysis evaluates the persistent organic pollutant (POP) characteristics
of Perfluorohexanoic Acid (PFHxA; CAS no. 307-24-4) and its anion,
Perfluorohexanoate (PFHx), according to the Stockholm Convention Persistent
Organic Pollutants (POPs), Annex D criteria (UNEP 1999, 2005), considering data
from published and unpublished studies. Data indicates PFOA is stable under
normal environmental conditions (Gobas, 2009; Post 2012), suggesting PFHxA is
not likely to degrade. Tansiyasu et al. (2013) demonstrated that concentrations of
PFHxA decreased by 0.08% after 106 days under solar irradiation in the Mt. Mauna
Kea area of HI, suggesting atmospheric oxidation of PFHxA is relatively slow.
Therefore, PFHxA and its anion may meet criteria for persistence in Annex
D1(b)(ii). Two studies, Falandysz et al. (2007) and Llorca et al. (2012) showed in
multiple species in different regions that concentrations of PFHxA existed in lower
trophic levels species. At high trophic levels, no PFHxA was found, indicating no
biomagnification and no bioaccumulation. Also, BCF (0.07 L/kg to < 9 L/kg) and
BAF (0.02 L/kg to Researchers have detected PFHxA in urban and remote
environments. Wang et al (2008) studied snow cores and showed that PFHxA was
deposited as early as 1985 on the Tibetan plateau, measuring 22 pg/L whereas in
1999 levels had increased to 100 pg/L. Other researchers have measured PFHxA at
levels between 10-34.5 pg/L in surface snow in Greenland (Butt, 2010). PFHxA
was detected in Faroe Island sediment at 0.35 ng/g wet weight but was not detected
in marine sediment in Gufunes Bay, Iceland (Butt, 2010). In addition, PFHxA was
detected in seawater in the Artic and Subarctic Canadian archipelago (Butt, 2010).
All values do not meet POP criteria and therefore, indeterminate whether PFHxA
meets Long Range Environmental Transport in Annex D1(d)(i). Mammalian
toxicology data indicates that PFHxA is rapidly eliminated, is not a reproductive
toxicant, not a neurotoxicant, and is not genotoxic or carcinogenic (Gannon, 2011,
Klaunig, 2014, Loveless, 2009, Chengelis, 2009, Eriksen, 2010). In conclusion, this
WOE analysis adds value to the existing knowledge base of alternative chemistries
being used to replace long-chain perfluoroalkyl substances.
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Aquatic Nanotoxicology: from Freshwater to Seawater overcoming the difficulties of standard toxicity tests and the
implications for higher tier toxicity testing (I)
43
Toxicity of selected nano-objects and their aggregates and agglomerates
(NOAA) to freshwater invertebrates
V. Ricottone, Heriot-Watt University / School of Life Science; T.B. Henry,
Heriot-Watt University / School of Life Sciences; V. Stone, Heriot Watt University;
T.F. Fernandes, Heriot-Watt University / School of Life Sciences
This research project is funded by the European FP7 project SUN “Sustainable
Nanotechnologies” which aims to address the entire lifecycle of nano-objects and
their aggregates and agglomerates (NOAA) (from cradle to grave) creating an
integrated approach for the long-term sustainability of nanotechnologies through
the development of safe processes for production, use and end-of-life processing of
nanomaterials and products, as well as methods reducing both adverse effects and
exposure to acceptable levels. Aquatic exposure studies were conducted on two
model species: the cladoceran Daphnia magna and the snail Lymnaea stagnalis.
The experiments have started assessing the ecotoxicity on the aquatic ecosystem of
prioritized pristine engineered NOAA (Org. Pig.-Red254, WC-Co, MWCNTs and
CuO) among the 8 different SUN nanomaterials. The initial studies were focused on
the evaluation of the acute lethal toxicity of copper oxide NPs to juveniles (7-9 day
old) of the pond snail L. stagnalis exposed for 96h at 20°C to Cu, either in the form
of CuO NPs or as aqueous salt, CuSO4*5H2O. LC50 values estimated were,
respectively, 2500 μg L−1 Cu and 5.5 μg L−1 Cu, indicating a greater toxicity on L.
stagnalis of CuSO4 than CuO NPs. Screening tests were conducted for the
remaining prioritized nanomaterials using the crustacean D. magna, in order to
assess the threat these NOAA might pose onto the ecosystem before proceeding
with further investigations. Overall results indicate a moderate toxicity for Org.
Pig.-Red254 and a much lower toxicity for the other two NOAA, WC-Co NPs, and
MWCNTs. Respectively, L(E)C50 immobilization values on D. magna for Org.
Pig.-Red254, WC-Co NPs are: 1900 μg L−1 Org. Pig.-Red254, 33700μg L−1 WC-Co
NPs. For MWCNTs, in the range of exposure concentrations was only possible to
detect the L(E)C20 with an estimation of 9600 μg L−1. Long-term reproduction tests
assessing the impact that these NOAA, their fragmented products (FP) and the
weathered fragments products (WFP) may pose, based on Predicted Environment
Concentration (PEC) on L. stagnalis, are ongoing. Endpoints, such has hatching
rate, vitellogenin-like protein and quality of eggs produced by exposed snails will
be evaluated.
44
Influence of salinity on fate and behavior of silver-based manufactured
nanomaterials and toxicity effects toward two endobenthic bivalves Corbicula
fluminea and Scrobicularia plana.
C. Bertrand, Université de Lorraine, CNRS UMR 7360; A.
ZALOUK-VERGNOUX, Univeristé de Nantes; C. Mouneyrac, Université
Catholique de lOuest / MMS EA; l. poirier, MMS EA; a. chatel, Université
Catholique de lOuest / Sciences Environnement; H. Perrein, Université Catholique
de lOuest; M. Auffan, iCEINT / International Consortium for the Environmental
Implications of Nanotechnology; M. Tella, CEREGE; C. Pagnout, Universite de
Lorraine; S. Devin, LIEC - Université de Lorraine - CNRS / LIEC CNRS UMR;
L. Giamberini, Université de Lorraine, CNRS UMR 7360 / LIEC CNRS UMR
Nano-sized silver nanoparticles (AgNPs) are extensively integrated in consumer
products (e.g. textiles, wash products) because of their strong bactericidal
properties. Given the relatively high production volumes of AgNPs and their
potential release into the aquatic environment, assessment of the potential
environmental risks of AgNPs is of high priority. While the impacts of Engineered
Nanomaterials (ENMs) in freshwater media have been largely studied this last
decade, data covering a salinity gradient are scarce. In this context, the
“nanoSALT” research program aims to assess the fate, behaviour and toxicity
effects of silver nanomaterial (AgNM) across a salinity gradient (1.5 PSU, 15.0,
PSU, 30.0 PSU). Two euryhaline bivalves were selected: Corbicula fluminea and
Scrobicularia plana, representative of freshwater and estuarine environments,
respectively. Both species are well recognized as good models for biomonitoring
purposes. These filter-feeding species may be particularly at risk of ENM exposure
since they live at the interface of sediment and water column. The aim of this study
was to estimate the fate and behavior of a commercial band aid containing AgNPs
(Acticoat) and a selected reference AgNM (NM-300K) in water under a salinity
gradient: 1,5 PSU and 15.0 PSU for C.fluminea and 15.0 PSU and 30.0 PSU for
S.plana after exposition of 2 and 7 days. Salinity, pH, conductivity, oxygen levels
were measured every two days. Hydrodynamic size distribution of AgNM was
assessed by Dynamic Light Scattering (DLS) in exposure media. Labile forms of
Ag accumulated in Diffusive Gradient Thin film (DGT) tools and Ag
bioaccumulation in the digestive glands of bivalves were estimated by ICP-MS.
Toxicity responses of both bivalve species were evaluated using a multi-marker
approach at different levels (sub-cellular, individual) of the biological organization.
First results demonstrated greater aggregation of AgNPs at high salinity (30.0 PSU)
compared with 1.5 and 15.0 PSU. Burrowing behavior experiments highlighted
effects of Ag ENM on both bivalve species only under feeding condition. The
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feeding condition had no significant impact on S.plana burrowing. For C.fluminea,
a significant increase of the burrowing kinetics was observedbetween the unfed and
the fed conditions.
45
Bioaccumulation of silver and genotoxic effects in mussels Mytilus
galloprovincialis exposed to PVP/PEI-coated silver nanoparticles through the
diet at different seasons
N. Duroudier; A. Katsumiti, University of the Basque Country UPV-EHU; A.
Jimeno-Romero, University of the Basque country UPVEHU / Dep Zoology and
Cell Biology Research Centre for Experimental Marine Biology and
Biotechnology PIEUPVEHU; M. Mikolaczyk, J. Schafer, Université Bordeaux /
UMR EPOC; E. Bilbao, University of the Basque Country (UPVEHU) / Dpt
Zoology and Cell Biology; M. Cajaraville, University of the Basque country
UPVEHU / Zoology and Animal Cell Biology Research Centre for Experimental
Marine Biology and Biotechnology PIEUPVEHU
Keywords: silver nanoparticles, dietary exposure, Mytilus galloprovincialis,
genotoxicity In the last years, silver nanoparticles (Ag NPs) have gained high
commercial interest basically due to their antimicrobial properties. Applications for
Ag NPs are increasing and thus, concerns about their potential input in aquatic
ecosystems and their environmental hazards are also growing. Studies based on
waterborne exposure have been reported, but there is a gap of knowledge on the
potential toxic effects of Ag NPs ingested and transferred through the food web,
especially at environmentally relevant concentrations. Further, the possibility that
effects may differ depending on the season has not been explored. Therefore,
dietary exposure experiments were performed with mussels Mytilus
galloprovincialis, both in autumn and in spring, and bioaccumulation and genotoxic
effects (based on Comet assay and micronuclei frequency) caused by Ag NPs were
assessed at 1, 7 and 21 days. Mussels were fed daily with the microalgae Isochrysis
galbana previously exposed for 24 hours to two different doses of PVP-PEI coated
5 nm Ag NPs: an environmentally relevant dose of 1 µg/L Ag NPs and a high dose
of 10 µg/L Ag NPs (in spring) and to 10 µg/L Ag NPs (in autumn). Chemical
analysis showed that microalgae exposed to 10 µg/L Ag NPs significantly
accumulated Ag after 24 hours. Transmission Electron Microscopy observations
evidenced electron dense deposits between the scales and the membrane of
microalgae and inside cells, indicating internalization of Ag NPs in algae. Mussels
fed with exposed microalgae significantly accumulated Ag after 7 and 21 days in
both seasons. According to the Comet assay, both concentrations significantly
damaged hemocytes DNA at 1, 7 and 21 days in spring. Micronuclei frequency
showed an increasing trend after 1 and 7 days of exposure to 1 µg/L Ag NPs in
spring and to 10 µg/L in both seasons, while after 21 days values returned to initial
levels in all the cases. Overall, results showed a successful transfer of PVP-PEI
coated 5 nm Ag NPs through the food web and significant genotoxic effects in
mussels, as previously reported in several waterborne exposure studies. Moreover,
the response was time-and dose-dependent. Funded by: Spanish Ministry of
Economy and Competitiveness (NanoSilverOmics MAT2012-39372), Basque
Government (SAIOTEK S- PE13UN142 and Consolidated Research Group GIC
IT810-13) and UPV/EHU (UFI11/37 and PhD fellowship to N.D).
46
Acute toxicity, bioaccumulation and effects of dietary transfer of silver from
Artemia exposed to PVP/PEI-coated silver nanoparticles to zebrafish
A. Fanjul, University of the Basque country UPVEHU / Dept of Zoology and
Animal Cell Biology; J. Lacave, University of the Basque country (UPV/EHU); N.
Gutierrez, I. Barrio, University of the Basque country UPVEHU / Department of
Applied Mathematics and Operations Research; I. Arostegui, University of the
Basque country UPVEHU / Department of Applied Mathematics Statistics and
Operation Research; M.P. Cajaraville, A. Orbea, University of the Basque Country
The continuous increase in the use of Ag nanoparticles (NPs) as consequence of
their interesting commercial properties will lead to an increasing input into the
ecosystems. This could lead to unforeseen health or environmental hazards. Up to
date, there are few ecotoxicological studies testing the potential toxicity of Ag NPs
at concentrations considered as environmentally relevant according to prediction
models. Furthermore, the fate of Ag NPs in the aquatic environment is largely
unknown. Silver can be bioaccumulated by lower trophic level organisms and, then,
incorporated into the food chain, reaching higher level predators. Thus, in this study
we have especially focused in these two aspects: (1) to test the biological effects of
an environmentally relevant concentration of Ag NPs in parallel with a likely
effective dose, and (2) to test bioaccumulation and effects of silver transferred by
the diet. For this, the brine shrimp (Artemia sp.) and the vertebrate model zebrafish
(Danio rerio) were used to simulate two trophic levels of a simplified food web.
First, the acute toxicity and bioaccumulation of PVP/PEI-coated Ag NPs of 5 nm
was tested in both species. Then, Artemia larvae exposed to Ag NPs (0.1 and 100 µg
Ag/L) were used to feed zebrafish for 21 days. To study the fate and effect of silver
in fish, autometallography, lysosomal membrane stability (LMS) test and
histopathological analyses were applied. Ag NPs were much more toxic for
zebrafish embryos (LC50 at 120 h was 50 µg Ag/L) than for Artemia larvae (LC50
ranging from 7.39 to 19.63 mg Ag/L depending on the exposure conditions). At the
two exposure concentrations, silver bioaccumulation was detected by
autometallography in the intestine and liver of fish fed with contaminated Artemia
and this silver transfer was able to impair fish health as reflected by the reduction of
12

the LMS. In conclusion, in addition to being bioaccumulated and transferred
through the food web, silver is able to exert toxic effects on organisms in a
dose-dependent way, even at an environmentally relevant concentration, which
should act as concern of the need of studies in further detail about real impact of
nanomaterials in the environment and the need of usage regulations. Funded by
Spanish Government (MAT2012-39372), Basque Government (IT620-13,
IT810-13, Saiotek S-PE13UN142) and UPV/EHU (UFI 11/37 and 11/52). The
authors thank for technical and human support provided by SGIker of UPV/EHU.
47
Long-term exposure and recovery of Lemna minor to silver nanoparticles: the
size matters
S.P. Pereira, University of Aveiro / Depart Biologia Universidade de Aveiro; F.
Jesus, University of Aveiro & CESAM / CESAM Department of Biology; S.C.
Aguiar, University of Aveiro / Department of Biology; R. Oliveira, University of
Brasilia / Department of Genetics and Morphology; M.A. Fernandes, CESAM &
Department of Biology / department of Biology & CESAM; J.F. Ranville, Colorado
School of Mines / Chemistry and Geochemistry; A.J. Nogueira, University of
Aveiro / Departament of Biology CESAM
The production of silver nanoparticles (AgNPs) increased exponentially in recent
years, mostly due to their antibacterial properties that lead to a ubiquitous
incorporation in consumer goods. This raises concerns about their environmental
impact especially in aquatic systems. The AgNP’s toxicity to aquatic organisms
depends on several factors, including the size: smaller AgNPs are often more toxic
than larger AgNPs. Scarce information regarding AgNP’s effects on aquatic plants
remarks the need to understand how primary producers are affected. Lemna sp.
standard toxicity tests run along 7 days (d); thus, long-term effects (individual and
sub-individual levels) of AgNPs to Lemna minor remain largely unknown: longer
availability might occur in real environmental conditions. This study aims to
answer the following questions: Which are the long-term effects of AgNPs to L.
minor, at individual and sub-individual levels? Do long-term effects depend on
AgNP’s size? Do individual effects depend on exposure length? Do NP’s size affect
L. minor recovery after long-term exposure? Hence, we exposed (28d) L. minor to
two sizes of citrate-coated AgNPs (0.02-2 mg/L) – 10 nm (10-citrate) and 80 nm
(80-citrate) – in Steinberg medium (SM) and then, allowed to recover (28d) in clean
SM. We assessed the effects at the individual level –relative growth rate (RGR,
determined each 7d), fresh weight and phenotypic characteristics – and at the
sub-individual level – the enzymatic activities of catalase (CAT),
guaiacol-peroxidase (G-Pox) and glutathione-S-transferase (GST). Both
AgNPs-SM solutions had dispersed NPs or small agglomerates. 10-citrate affected
more L. minor than 80-citrate, in both exposure periods. The individual endpoints –
growth inhibition and the phenotypic effects – were more pronounced at higher
concentrations of AgNPs, following a dose-response curve; however,
sub-individual endpoints were more sensitive. Plants succeeded to recover when
exposed to low concentrations and failed when exposed to high concentrations.
These effects indicate that long-term exposure to AgNPs induced the production of
ROS affecting strongly the plants and inducing damage. Long-term exposure
enlarges the differences between endpoints of different concentrations of AgNPs
observed after 7d of exposure. Further ecotoxicological evaluations should be
conducted for periods longer than 7d – OECD guideline N221.
48
Behaviour of TiO2 nanoparticles and bulk and its toxicity in freshwater and
seawater microalgae.
M. Sendra, I. Moreno-Garrido, CSIC Spanish National Research Council; J.
Blasco, Inst. Ciencias Marinas de Andalucia / Instituto de Ciencias Marinas de
Andalucía
The production of manufactured nanomaterials has risen exponentially in recent
years. Despite this growth, information regarding the fate and behavior of
nanoparticles (NPs) in freshwater and marine aquatic ecosystem is still limited.
Whiteness, opacity and being a potent photocatalyst are just some of the features
that make TiO2 perfect for a wide range of consumer applications such aspaints,
coatings, plastics, papers, printing inks, roofing granules, food, medicine,
toothpaste, cosmetics and skin-care products(including topical sunscreens). Studies
suggest that anatase and rutile have different photocatalytic properties, being
anatase more photocatalytic than rutile. However, the mixture of both is the most
photocatalytic form of them. In this research, on one hand we have used
anatase/rutile NPs with particle size of ≤100 nm, while on the other hand we have
used conventional or bulk TiO2. The aim of the current study was to assess the
toxicity of TiO2 in an aqueous solution. Two aspects were studied under laboratory
conditions, I) NPs and Bulk TiO2 behavior with and without microalgae and II)
quantification of intracellular and extracellular NPs and Bulk TiO2. The experiment
was performed for two types of microalgae Phaeodctylum tricornutum and
Chamydomonas reinhardtii, seawater and freshwater respectively. Both studies
were carried out under light (UV-illumination) and white light. As regards TiO2
behaviour, aggregation was accelerated by UV irradiation and ionic strength due to
salinity of sea water. UV irradiation is the cause of the formation of hydroxyl
groups, which change surface charge and aggregation. Moreover, the presence of
algal cells affects the stability of TiO2 suspensions. Both, nano and bulk TiO2
formed aggregates during incubation, but NPs TiO2 formed large aggregates
trapped almost completely between algae more than bulk TiO2 did. The dispersion
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of NPs in seawater is likely to be more difficult than in freshwater. It is reasonable
to assume that the mechanisms of toxicity of NPs on marine organisms are more
complex. Furthermore, the trend of quantification of intracellular and extracellular
TiO2 was similar. Within 72 hours of interaction period under UV and white light
conditions, a greater proportion of NPs TiO2 was found in the supernatant compared
to the surface and interior of the cell. However, the highest concentration of
extracellular and intracellular TiO2 showed up with NPs TiO2 under UV conditions.

Modelling of pesticides and biocides fate and exposure in a
regulatory context (I)
49
The response of EFSA to the public consultation of the draft guidance
document for predicting environmental concentrations (PECs) in soil
A. Tiktak, Water Agriculture and Food; J. Boesten, Alterra / ERA team; M.
Egsmose, EFSA; S. Karlsson, Swedish Chemicals Agency KEMI; M. Klein,
Fraunhofer IME; M. Stemmer, Austrian Agency for Health and Food Safety /
Institute for Plant Protection Products
In July 2014, EFSA launched an open consultation on the draft guidance document
for predicting environmental concentrations of plant protection products (PPPs) in
soil. This EFSA Guidance Document is intended to be used by applicants and
authorities in the context of the review of PPPs under Regulation (EC) 1107/2009.
Guidance is provided for all types of concentrations of active substances and
metabolites of these substances that are potentially needed for assessing
ecotoxicological effects to soil organisms, i.e. the concentration in total soil and the
concentration in pore water. The procedure consists of five tiers; the first three tiers
are described in the guidance document. User-friendly software was developed to
facilitate consistent and efficient use of the tiered approach in regulatory practice.
EFSA received some 300 comments from regulators, industry, research institutes
and consultants. This has resulted in an update of the guidance document and will
result in an update of the software tools. In this presentation, we will briefly
summarise the Guidance Document and then discuss the most important changes
that have been made in response to stakeholder’s comments.
50
The new TOXSWA 4.4.2: Impact within the regulatory context of pesticide
authorization in the EU
W. Reiher,
A new version of the FOCUS surface water model TOXSWA 4.4.2 – used within
the regulatory process of pesticide authorization in Europe – addresses formation of
metabolites in water and sediment. As a consequence the lower tier STEP 1-2 tool
was adapted as well providing predicted environmental concentrations (PEC) of
aquatic metabolites to be in a reasonable order (Step 1 > Step 2 > Step 3). At Step 3
of the FOCUS surface water assessment, PECs are in principle calculated for the
three different water bodies ditches, streams and ponds. Since for streams parent
input from upstream catchment is taken into account within the FOCUS scenario
setup a procedure addressing aquatic formation of metabolites in the upstream
catchment was developed as well. Therefore, so-called correction factors were
introduced, taking into account transformation rate of parent and metabolite
referenced to average temperature of the water layer, formation fraction of
metabolite as well as conservative assumptions on the average residence time in
upstream catchment, i.e. the time available for degradation of a metabolite formed
in the upstream catchment. Extensive simulations were calculated with old and new
FOCUS sw tools (STEP 1-2, TOXSWA) considering three different parent
compounds combined with nine different primary metabolites each for all drainage
and runoff scenarios parameterized for four FOCUS crops in total. Results show
that the new approach may result in considerably higher new PECsw global max
values for aquatic metabolites compared to a workaround described in the FOCUS
surface water guidance from 2001 which also leads to higher base concentrations
and increased time weighted average concentrations of aquatic metabolites. It is
expected that in future Step 3 calculations for aquatic metabolites are required more
frequently. The implemented procedure on addressing aquatic formation of
metabolites in upstream catchment may lead to over-conservative high
concentrations; the conservative nature of this approach is useful for representing a
realistic worst-case whereas at the same time the simplifications of the approach
demonstrate that further refinement option should be developed. Some potential
refinement options will be stated.
51
GERDA - GEobased [German] Runoff, erosion and Drainage risk Assessment
D. Grossmann; M. Bach, University of Giessen; M. Diesner, German Federal
Environment Agency UBA; D. Guerniche, RLP AgroScience GmbH; U. Hommen,
M. Klein, Fraunhofer IME; R. Kubiak, RLP Agroscience; A. Mueller, Federal
Environment Agency / IV; J. Priegnitz, Umweltbundesamt / FG IV
Pflanzenschutzmittel; S. Reichenberger, FOOTWAYS SAS; K. Thomas, Institute
for Agroecology; M. Trapp, RLP AgroScience, IfA / Institute for Agroecology
For the EU approval of the active substance the model FOCUS Surface Water was
established based on the principle “one safe use” in Europe. Although FOCUS
Surface Water has been used for regulatory decision making the overall level of
protection is not clear. That includes in particular the level of representativeness of
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the FOCUS Surface Water scenarios for the national specific agro-environmental
conditions. To answer this question for the national authorisation in Germany as
well as to adjust the German national exposure and risk assessment procedure to the
FOCUS Surface Water approach in the harmonisation spirit of regulation (EC)
1107/2009 and furthermore to enhance some of the limitations of FOCUS Surface
Water the German Federal Environment Agency (UBA) has launched in 2011 a
research project to develop GERDA (Geobased [German] Runoff, Erosion, and
Drainage risk Assessment). GERDA will replace the currently used model
EXPOSIT to evaluate the surface water exposure from PPP input by runoff, erosion
and drainage in future. The FOCUS based but nationally specified exposure
assessment approach might be applicable to EU member states. Long-term PEC
time series (30 years) for surface water and sediment are calculated, in contrast to
only 12 or 16 months in FOCUSsw. Edge-of-field pesticide loss is still calculated
by PRZM and MACRO but instead of TOXSWA, GERDA uses the model
STEPS-1-2-3-4 to calculate PEC hourly time series in the receiving water body. To
select a reliable soil-climate scenarios PRZM and MACRO simulation runs for
soil/climate/crop/substance-combinations, covering the entire agricultural land area
(arable and permanent crops) are used to calculate long-term PECsw time series.
The time series are ranked according to the calculated PECsw to create
area-weighted CDFs. The level of protection of the exposure endpoint (PEC) will
be known. For Germany GERDA calculations are based on a combination of 80th
spatial / 80th temporal percentile for national specific soil-climate-scenario leading
to an “overall” (approx.) 90th centile level of protection. Details on the concept and
the main components have already been presented. GERDA runs on 13 test
compounds demonstrate that GERDA generally leads to the same regulatory
decision as the current national exposure assessment. In some cases the regulatory
decision with GERDA would be more conservative when risk mitigation options
are respected.
52
How representative are the Northern groundwater scenarios to the actual
conditions in the Northern Zone?
A. Gimsing, The Danish Environmental Protection Agency / Pesticides and
Gentechnology; M. Burns, S. Reichenberger, FOOTWAYS SAS; L. Zaroni; H.
Tripault, Footways SAS; P. Mulder, The Norwegian Food Safety Authority; H.
Lützhøft, Technical University of Denmark / Department of Environmental
Engineering; D. Kavaliauskaite, The State Plant Service under the Ministry of
Agriculture; J. Asp, P. Åhrlin, Swedish Chemicals Agency; L. Mattsoff, Finnish
Safety and Chemicals Agency (Tukes) / Chemical Products Surveillance; K.
Kruskops, State Plant Protection Service Latvia
Regulatory pesticide risk assessments for groundwater in the Northern Zone
currently rely on the use of a limited number of FOCUS scenarios and a series of
national scenarios. Knowing the representativeness and in particular the
protectiveness of these scenarios is key to building confidence in the risk
assessments being made, both at the national and zonal levels. Furthermore, insight
into the representativeness and the protectiveness of these scenarios may assist in
harmonising the zonal procedure of the risk assessment for pesticide leaching to
groundwater. To assess the representativeness of the Northern groundwater
scenarios an analysis of the soil and climatic characteristics of these scenarios was
conducted. These characteristics were compared with the characteristics of the
detailed Footways agro-pedo-climatic combinations covering the Northern zone
countries. The analysis focused on climate and soil aspects and was conducted both
at the national and zonal levels. Overall, the representativity of the FOCUS/national
scenarios with respect to soil and climate for the agricultural area of the Northern
Zone countries is low. However, what is important for the risk assessment is
protectiveness (i.e. the cumulative worst-case-ness) and not representativeness. To
assess the protectiveness of the Northern groundwater scenarios twelve example
applications, comprising 12 active substances (both hypothetical and real ones) and
6 metabolites, were defined. The applications were simulated according to the
national requirements in the countries in the zone with the PEARL, PELMO and
MACRO model. Results obtained for the FOCUS/national scenario modelling were
compiled in a table containing overall and annual pesticide leaching concentrations
and leaching fluxes for 450 unique combinations of simulated compound, scenario,
model and output depth (162 combinations for MACRO, 144 for PEARL and 144
for PELMO). These results were plotted over the spatial cumulative distribution
functions (CDFs) of the various leaching endpoints to determine the cumulative
worst-case-ness, i.e. protectiveness, of the FOCUS/national scenarios for the
individual countries and the whole Northern Zone. The positions of the
FOCUS/national scenarios on the national and zonal CDFs of the various leaching
endpoints, notably the 80th percentile annual PECgw, for the 18 simulated
compounds will be presented.
53
Surface water risk assessment of pesticides in Ethiopia
B. Teklu, Wageningen University / Environmental Sciences Aquatic Ecology and
Water Quality Managment Group; P.I. Adriaanse, Alterra Wageningen University
and Research Centre / ERA team; M. ter Horst, Alterra, WUR; J.W. Deneer, Alterra
Wageningen University and Research Centre / ERA team; P.J. van den Brink,
Alterra and Wageningen University
Scenarios for future use in the pesticide registration procedure in Ethiopia have
been devised for 3 separate Ethiopian locations, which are considered to be
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protective for 99% of Ethiopia. The scenarios estimate concentrations in surface
water resulting from agricultural use of pesticides for a small stream and for 2 types
of small ponds. Preliminary results from scenario calculations will be presented. On
the basis of volume of use, application rate in Ethiopia and acute and chronic human
toxicity the 7 pesticides considered to be of most risk to humans were selected,
assuming exposure as a result of the consumption of surface water. Estimates of
exposure concentrations in surface water were established using modelling
software also applied in the EU registration procedure (PRZM and TOXSWA).
Calculations generated the 99-percentile maximum concentration for use in human
risk assessment and the 90-percentile maximum concentration for use in
ecotoxicological risk assessment. Input variables included physicochemical
properties, and data such as crop calendars, irrigation information, meteorological
information and detailed application data which were specifically tailored to the
Ethiopian situation. The results indicate that for all the pesticides investigated the
acute human risk resulting from the consumption of surface water is low to
negligible, whereas agricultural use of atrazine, Chlorothalonil, dimethoate and
Endosulfan may result in medium to high risk to aquatic species. Key words: Risk
assessment, pesticides, models simulation, aquatic ecosystem, Ethiopia
54
Proposal of an intermediate approach to consider effects of wash-off in the soil
exposure assessment
G. Reinken, Bayer CropScience AG; P. Sweeney, Syngenta; K. Szegedi, BASF SE,
Agrarzentrum Limburgerhof / APDEF; C. Schriever, BASF; D. Yon, Dow
Agrosciences; C. Hatzenbeler, DuPont Crop Protection
A recent draft EFSA guidance published on the 10 July 2014 introduces a proposal
of crop canopy processes to be employed for the soil exposure assessment. A part of
this proposal is to consider effects of wash-off. This change in the assessment
introduces a significant change to the status quo and substantially difference from
procedures established at other areas. Thus, implementation of wash-off in soil
exposure assessment needs to be adequately aligned to other exposure areas. The
described EFSA approach is a work-around to tackle the fact that current versions
of FOCUS models calculate wash-off differently. However, the work-around is
based on wash-off calculated with two different FOCUS model. Also, the approach
is limited to PECsoil, covers only a limited number of crops and allows no use of
wash-off refinement values. It is well-known that compounds applied to leaf
surfaces may be absorbed into leaves, may degrade on leaves and may be resistant
to removal from leaf surfaces by rainfall. Neglecting these processes from the
assessment increases the conservativeness of the calculations. Therefore, to offer a
more realistic alternative, the use of measured refinement values for the wash-off
fraction should be included into the assessment procedure as it reflects compound
behaviour; this is already part of FOCUS guidance and accepted by EFSA. ECPA
proposes an alternative approach to consider effects of wash-off independent of
FOCUS model calculations. Soil loadings resulting from wash-off are calculated
based upon rainfall amounts and return frequencies of rainfall that have been
conservatively derived from weather data in FOCUS SW and GW met files. Details
are described and discussed. This alternative approach leads to very similar values
for the “fraction reaching soil” as depicted in the draft EFSA guidance but crucially
delivers the following major benefits: measured wash-off refinement values can be
easily considered can be consistently employed to all FOCUS crops can be easily
implemented in exposure models maintains consistency between exposure
estimates calculated by different models established by FOCUS easy support of
higher-tier options The presented approach is an interim measure until more is
known about the science of wash-off. The FOCUS models may be used directly to
estimate wash-off, only after they have been harmonized in view of the wash-off
process description and implementation.

Advancements in life cycle impact assessment and footprint
method development (I)
55
How to integrate the spatial dimension in LCA
L. Patouillard, CIRAIG - École Polytechnique de Montréal; C. Bulle, CIRAIG ESG - UQAM / Strategy corporate social responsibility; C. Querleu, IFP Energies
nouvelles / Economie et Veille; D. Maxime, CIRAIG Polytechnique Montreal; J.
Garcia, SCORE LCA; C. Beaudard, Campus LyonTech La Doua
The spatial dimension is an important aspect in life cycle assessment (LCA). Indeed
life cycle processes, and so elementary flows (EF), are most likely scattered
geographically due to global supply chains. The environmental impacts related to
an EF can be different across the globe depending on the spatial variability of
ecosystem sensitivity. Integrating spatial dimension seems to be a promising way to
increase LCA results’ reliability by reducing spatial uncertainties. This work
presents a literature review of the existing recommendations and approaches to
integrate the spatial dimension in LCA. Then, their relevance and applicability is
analysed in order to provide recommendations for its use. This work has been
conducted with the support of SCORELCA. Some specific concepts are introduced.
Inventory regionalisation (InR) deals with increasing the representativeness of
process descriptions in order to reflect the variability of the geographical scope.
Impact regionalisation (ImR) deals with calculating regionalised characterisation
factors (CF) that reflect the spatial variability of ecosystem sensitivity. In order to
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use those CF, EF should be geographically localised (inventory spatialisation, IS).
The literature review allows for the identification of 111 recommendations and 36
approaches on the spatial dimension integration in LCA (44 references). They are
classified based on their objectives (InR, IS, ImR, integration during impact
calculation and interpretation phase) and application in LCA databases and
software. The literature review reveals that LCA practitioners have used most of the
approaches for InR. IS is a new practice even though the geographic information
needed is often easily accessible. The additional workload to integrate spatial
dimension depends on the uncertainty level that the practitioner wants to reach.
However, some sectors (e.g. the agricultural sector) and impact categories (e.g. land
use) require a specific attention for InR and IS. Ideally, geographical data should be
used, but it requires some skills in Geographic Information System tools. An
alternative is to use aggregated data or CF enriched with uncertainty related to
spatial variability. Practical guidelines are provided in order to help LCA
practitioners to deal with spatial variability. This research points out the need for a
consistent operational methodology allowing to prioritise the effort of
regionalisation in LCA depending on the decision context.
56
Input-output based life cycle assessment of production and consumption in
Belgium - Comparison of three Belgian regions based on regionalised
input-output data
V. Zeller, Université Libre de Bruxelles; M. Degrez, ULB / MAT
Most life cycle assessments (LCA) or footprint studies that focus on production and
consumption activities are carried out at national level. However, when regional
differences in the economic structure occur, the use of more regionalised datasets
seems to be more appropriate. Belgium is such a case where regional variation
occurs: for example, energy intensity and transport requirements are significantly
higher in the Walloon region than in other Belgian regions. The goal of this study is
to perfom a LCA at the regional level, compare the environmental impacts between
regions and sectors and discuss whether such an assessment can improve accuracy
of results.Therefore, we develop a multi-regional input-output-model that takes into
account interregional and international trade flows. We combine regional supply
and use tables from 2003 with data from regional air emission accounts and
calculate environmentally extended input-output tables by applying the substitution
approach. Based on these tables, we perform the impact assessment for all products
(118 product groups) produced and consumed in the Belgian regions. The impact
categories are currently limited to air emissions and take into account global
warming potential, human toxicity, photochemical oxidation, acidification and
eutrophication. The results are aggregated into three product groups (primary
production, manufacturing, services) and household consumption. The highest
impact intensities occur for household consumption or primary production,
followed by manufacturing activities and services. Analysing the variation within a
certain product group, a regional variation of up to 85 % can be found for household
consumption, 70 % for primary production, 55 % for services and up to 25 % for
the manufacturing sector. It depends on the product group which region shows the
highest impacts: the Flemish region creates highest impacts in all impact categories
of the primary sector, the Walloon region in the manufacturing sector and Brussels
in the service sector and household consumption. The results show that for this case
study, the regionalisation of input-output data improves accuracy of results. In
order to draw safe conclusions the analysis must be conducted for other years and
include a detailed product resolution (ongoing research).
57
Conceptual approach and operational tool for consistent calculation of
temporally differentiated LCIs
L. Tiruta-Barna, Université de Toulouse / INSA UPS INP LISBP; Y. Pigne,
Normandy University / LITIS; T. Navarrete-Gutierrez, Public Research Centre
Henri Tudor; E. Benetto, CRP Henri Tudor / Resource Centre for Environmental
Technologies CRTE
Conventional Life Cycle Inventories (LCIs) are static models of product systems,
assuming steady state operation of unit processes and neglecting time lags and
stocks of products between supply and demand. As a result, the aggregation of
environmental interventions without proper consideration of the time dimension
can lead to biased Life Cycle Assessment results. We aim to present a novel
conceptual and computational framework for the consideration of time dependency
in LCIs. Process modelling is used to describe the production flows and
environmental interventions of each unit process and supply modelling is used to
include time lags and stocks on the raw materials exchanged by unit processes of
the product system. The combination of production and supply models in life cycle
networks, based on a set of specific temporal parameters (representative
functioning period, production time, supply delay, supply frequency), allows the
proper characterization of time dependency in each node. For the computation of
time dependent LCI, i.e. of the time resolved environmental interventions, a
tracking (graph search) algorithm is proposed. To this aim, a Web software was
successfully developed. A test bed case illustrating the effectiveness of the
conceptual and computational approaches is presented and solved both analytically
and numerically. The computational requirements and additional data and
information needs for the application of the tool to full scale life-cycle networks are
discussed
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58
Impact assessment meets global sensitivity analysis techniques:
misunderstandings, advantages and unexplored potential
S. Cucurachi, Institute of Environmental Sciences(CML) / CML Industrial
Ecology; E. Borgonovo, Bocconi University / Management Science Laboratory; R.
Heijungs, Leiden University / Faculty of Economics and Business Administration
Department of Econometrics and Operations Research
The trustworthiness of LCA as a decision support tool has certainly improved, as its
robustness as a field of science. Improvements have especially regarded the impact
assessment methods that are used in the LCIA phase. LCIA methods of ever
increasing complexity have been developed to deal with a great number of material
and immaterial stressors. LCIA methods are now able to capture local differences
and provide a spatially-explicit characterisation of emissions, and are also able to
consider temporal dynamics. Such improvements have contributed to strengthen
LCA. However, the elephant in the room still remains the matter of uncertainty.
Even though the topic has attracted the attention of developers since the early days
of LCA and still comes high in the agenda of meetings and conferences, the
methodological proposals to deal with uncertainty analysis have often been
neglected in the practice. Together with uncertainty analysis, other statistical
techniques have failed to attract the attention of LCA experts. Techniques of global
sensitivity analysis are a remarkable example of this trend. Although the literature
on the subject is vast and rich of causes for reflection, the literature shows that until
now that the LCA world has almost singlehandedly ignored the newest
developments in the field. The sheer definition of sensitivity analysis appears to be
often unclear to LCA practitioners, with the concept often mixed up with
uncertainty analysis, or used as a synonym of scenario evaluation. Trying to clarify
all misinterpretations and inconsistencies, in this contribution we define a stepwise
protocol that uses uncertainty analysis in combination with an ensemble of global
sensitivity analysis techniques to fully analyse LCIA models.
59
The social footprint - A practical approach to comprehensive and consistent
social LCA
B.P. Weidema, Aalborg University / Danish Centre for Environmental Assessment
The term “social” is here understood as it is used in welfare economics, to signify
an accounting that encompasses the entire societal economy, as in “social costs”,
combining private costs and externalities. The “social footprint” is thus to be
understood as the result of a complete “life cycle sustainability assessment”
(LCSA). The practicality of social footprinting is currently hampered by a lack of
focus on materiality of the impacts, an excessive data requirement, and a lack of
understanding of the main impact pathways (cause-effect relationships) for social
and economic impacts. To overcome these barriers, a practical approach to
accounting and assessment is proposed, without loss of comprehensiveness. The
approach encompasses: A top-down approach to importance of impact categories
(focusing on the relatively few non-overlapping impacts that dominate in global
importance as assessed by estimating and monetarising their global impact, rather
than spending time and efforts on obtaining data for a large number of overlapping
and largely irrelevant indicators) and of inventory data (focussing on processes with
high value added or high number of work-hours); A streamlined impact assessment
that limits the inventory data requirement and the need for detailed impact pathway
descriptions, by focusing on the macro-scale impacts. In contrast to most
biophysical impacts, many social and economic impacts are purely location specific
(they occur to varying degree in different locations and are unrelated to
company-specific actions and choice of technology). The different measurement
methods and metrics for these impacts are described, as well as impacts of
remediating actions and impacts that depend on company-specific actions and
choice of technology. It is argued that locating an enterprise in an area with bad
governance has both negative and positive impacts, but the action potential is by far
the largest in countries with bad governance.
60
The water footprint of consumption - tracking origins and impacts through
multi-regional input output analysis (MRIO)
S. Pfister, ETH Zurich; S. Lutter, Vienna University of Economics and Business;
M.M. Mekonnen, University of Twente
Global agriculture is the main driver of water conusmption and related
environmental impacts and its products are part of a highly globalized market.
Thus, we used the enhanced EXIOPOL multi-regional input output (MRIO) dataset
created in the CREEA project. It is accounting for water consumption and trade of
43 countries (representing ~95% of the global GDP) and 5 rest-of-the-world (RoW)
regions with a total of 169 industrial sectors and 200 product groups in each
country/region facilitating a proper water footprint assessment of final
consumption. Since water consumption calculations have high uncertainties we
coupled the two main global datasets with the CREEA data for evaulating
robustness of the water footprint results. By creating a disaggregation matrix that
allows allocating the consumption of a crop group in each region to >10’000
watersheds as a function of the production pattern, water consumption can be
characterized by a water scarcity index (WSI) to calculate scarce water footprint
(midpoint impact) for any region. Furthermore “green water” (water consumption
of soil moisture; a land use indicator) and “blue water” (irrigation water
consumption) footprints can be calculated and complement the set of indicators
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reported outside full a LCA and the outcomes are compared. The “blue water”
footprint of EU27 final consumption of products is mainly located in Europe, the
US, China, India, Pakistan, Brazil, Egypt and Thailand. The scarce water originates
mainly from Europe, India, Pakistan, the US, China, and Egypt. For geen water
Sub-saharan Africa and Latin America have a much higher contribution, indicating
high land use impacts caused by EU27 production. Interestingly, the share of green,
blue and scarce water consumed within the EU27 for its final consumption is
roughly between one quarter to one third of the total. This shows the high
dependency of EU states on foreign land and water resources. The main sectors
contributing to the water footprint is agricultural production, mainly imported as
processed bio-based products trough other sectors, incl. processed food and leather.
The high uncertainty of water consumption values for crop production is reflected
by the high difference in the two datasets, even for global totals (factors ~1.6-1.9).
Large discrepancies in EU27 water footpint origins are observed for the African and
Asia/Pacific regions, but the overall picture is not differing a lot.

Bioavailability of organic chemicals: Linking science to risk
assessment and regulation
61
Towards a unified approach for the determination of the bioaccessibility of
organic pollutants
C.D. Collins, Reading University / Soil Research Centre; S. Alcega-Garcia,
University of Reading; M. Craggs, University of Reading / Department of
Geography and Environmental Science; K. Kademoglou, University of Reading /
geography and Environmental Sciences; S. Lowe, University of Reading
Bioaccessibility studies have been widely used as a research tool to determine the
potential human exposure to ingested contaminants. More recently they have been
practically applied for soil borne toxic elements. This paper reviews the application
of bioaccessibility tests across a range of organic pollutants and contaminated
matrices. Important factors are reported to be: the physiological relevance of the
test, the components in the gut media, the size fraction chosen for the test and
whether it contains a sorptive sink. The bioaccessibility is also a function of the
composition of the matrix (e.g. organic carbon content of soils) and the physic
chemical characteristics of the chemical under test. Despite the widespread use of
these tests, there are a large number of formats used and very few validation studies
with animal models. We propose a unified format for a bioaccessibility test for
organic pollutants. The robustness of the test should first be confirmed through inter
laboratory comparison, then tested in-vivo.
62
Use of bioavailability concepts and passive samplers in "real-world" projects
in Norway
G. Cornelissen, NGI; S.E. Hale, Norwegian Geotechnical Institute / Environmental
Engineering; E. Eek, NGI / Environmental Technology; G.D. Breedveld,
Norwegian Geotechnical Institute / Department of Environmental Engineering; M.
Schaanning, Norwegian Institute for Water Research; A.M. Oen, Norwegian
Geotechnical Inst. / Dept Environmental Engineering; J. Gunnarsson, Stockholm
University / Department of Ecology Envionment and Plant Sciences DEEP
In Norway regulation opened up for the inclusion of bioavailability concepts
relatively early (around 2007). This has allowed us to include bioavailability in a
number of projects on the border of science, consultancy and regulation. Three
projects right from the limelight of public interest will be presented: At the
hydropower plant of Hakavika, Norway, a series of sand blasting activities have
resulted in the contamination of the surrounding soil with PAHs from the pipe
coatings. A thorough risk assessment was undertaken in order to assess the most
important spreading and transport routes for the PAHs in order to suggest the most
appropriate remediation method. The site specific soil-water partitioning
coefficients were determined to be 250 to 4800 times higher than those used in the
model as default parameters. This means that PAHs in this particular soil were
much more strongly bound to the soil than the risk assessment model assumed. The
PAHs are therefore much less available to organisms and to leach to the
surrounding soil, than estimated from the standard values. This knowledge proved
especially useful in the selection of the most suitable remediation. In the Oslofjord,
Norway, a large-scale clean-up of the whole harbour was carried out during
2008-2012. The clean-up consisted of large-scale removal of contaminated
sedments, followed by disposal in an adjacent deep-water disposal site. Continuous
monitoring of freely dissolved, bioavailable concentrations aided the authorities in
evaluating whether the activities remained within the stipulated "contamination
budgets". In the Grenlandfjords, Southern Norway, the authorities are trying to
find solutions for the worst dioxin contamination of Europe. Innovative methods
were deployed to estimate risks, such as benthic flux chambers, passive samplers
and compartment fate models. A large-scale remediation trial was set up where
activated carbon was added as a thin-layer cap. This reduces available but not total
concentrations, so that availability concepts were needed to convince the authorities
that this was a valid remediation option.Thin layer capping with activated carbon
showed an increasing effectiveness in time, up to 85% reduction in fluxes after 5
years, up to 90% reductions in bioavailability (both chemical via passive samplers
and biological via bioaccumulation. Including bioavailability concepts has helped
in important and large-scale risk assessment and remediation projects.
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63
The "biological" component of bioavailability: the usage of ecotoxicological
tests
J. Roembke, ECT Oekotoxikologie GmbH
In 2008, the International Organisation for Standardisation (ISO) published a
guidance document describing methods for the assessment of bioavailability in
soils (ISO 2008). Despite the fact that its content is already more than six years old
it is still relevant, especially when it states: “The only direct way of measuring
bioavailability for an organism to be protected is the use of that organism and to
measure the effect and/or the accumulation” of a given chemcial. In this
contribution, I will – starting with this statement – give an overview on existing
(mostly standardized) ecotoxicological test methods useful for the determination
and the assessment of bioavailability in the soil compartment. As examples I will
focus on soil invertebrates and, to a lesser degree, on plants, mainly because they
are relatively well studied and they can be used both as effect as well as
accumulation indicators. Because of the high number of organic chemicals (which
may end up in soils), the large differences in soil properties (which may influence
the availability of these chemcials) and the taxonomic, physiological and
behavioural diversity of soil organisms (which may react quite differently), it is
obvious that there is not one / best test method to be recommended: in any case a
test battery is needed, consisting of methods which reflect the various combinations
between chemicals, soils and organisms, especially the different exposure
pathways. Of course, this does not mean that these tests have always to be used –
but different standardized methods must be available when assessing the
bioavailability of a given organic chemical in soil. In addition, I will briefly discuss
whether there are still gaps in test methodology. But more importantly, criteria are
needed in order to identify those tests which are most suitable and practical for
addressing the bioavailability of chemicals in a regulatory context, preferably as
part of existing test strategies. One example of an existing test strategy which has
explicitly implemented bioavailability, is the TRIAD approach (currently being
standardized by ISO). Possible testing requirements of this approach will be
presented and discussed.
64
Bioavailability and REACH
B.J. Versonnen, European Chemicals Agency - ECHA / Evaluation; C. Ajao,
ECHA-European Chemicals Agency
REACH, the European Regulation on Registration, Evaluation, Authorisation and
Restrication of Chemicals requires so-called ‘standard information requirements’ to
be provided by manufacturers and importers of chemicals in the EU. These include
a set of ecotoxicological hazard endpoints, depending on the produced/imoprted
tonnage. These information requirement are then used in a risk assessment, the
‘chemical safety assessment’. Under the REACH regulation, worst-case
assumptions are often used as in a first tier risk assessment. This is also true for
bioavailability where 100% bioavailability is initially assumed. However,
bioavailability concepts are often used by registrants to refine risk assessment, e.g.
in case risks are calculated in a first tier assessment, or for certain endpoints as (part
of) justifications to waive testing that is part of the information requirements under
REACH. Although the best known bioavailability concepts have been developed
for data rich metals, similar approaches are used for organic chemicals and
non-metal inorganic substances. REACH explicitly allows for such
substance-specific approaches for bioavailability to be used by registrants to
deviate from the standard testing regime if a number of conditions are fulfilled.
Apart from the scientific validity of these approaches, they for example need to be
well documented and justified in the dossier and the increased or decreased
uncertainty related from the approaches needs to be documented. In this
presentation examples of approaches that have been used under REACH will be
used to 1) illustrate aspects which are of specific importance in a regulatory context,
2) explain possible pitfalls of bioavailability approaches, 3) identify issues which
need further scientific developments.
65
Classification and modelling of non-extractable residue (NER) formation
from pesticides in soil
M. Kästner, Helmholtz centre for environmental research - UFZ / Department of
Environmental Biotechnology; K.M. Nowak, RWTH Aachen University / Institute
for Environmental Research Biology V; A. Miltner; S. Trapp, Danmark Tekniske
Universitet / DTU Environment; A. Schaeffer, RWTH Aachen University / Institute
for Environmental Research
This presentation provides a comprehensive overview about the formation of
non-extractable residues (NER) from organic pesticides and contaminants in soil
and tries classifying the different types. Anthropogenic organic chemicals are
deliberately (e.g. pesticides) or unintentionally (e.g. polyaromatic hydrocarbons
[PAH], chlorinated solvents, pharmaceuticals) released in major amounts to nearly
all compartments of the environment. Soils and sediments as complex matrices
provide a wide variety of binding sites and are the major sinks for these compounds.
Many of the xenobiotics entering soil undergo turnover processes and can be
volatilised, leached to the groundwater, degraded by microorganisms or taken up
and enriched by living organisms. Xenobiotic NER may be derived from parent
compounds and primary metabolites that are sequestered (sorbed or entrapped)
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within the soil organic matter (type I) or can be covalently bound (type II). Both
types may pose a considerably environmental risk of potential release. However,
NER resulting from elevated biodegradation, which means the conversion of
carbon (or nitrogen) from the compounds into microbial biomass molecules during
microbial degradation (type III, bioNER), do not pose any risk. Experimental and
analytical approaches to clearly distinguish between the types are provided and a
model to prospectively estimate their fate in soil is proposed.
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Bioavailability of organic chemicals: How to link science to risk assessment
and regulation
J. Ortega-Calvo, Instituto de Recursos Naturales y Agrobiologia / Agroquimica y
Conservacion del Suelo; J. Harmsen, Alterra, Wageningen-UR / CALM; J. Parsons,
University of Amsterdam / IBED
Bioavailability of organic chemicals: How to link science to risk assessment and
regulation Jose-Julio Ortega-Calvo (IRNAS-CSIC, ES), Joop Harmsen
(Alterra/Wageningen UR, NL) and John R. Parsons (University of Amsterdam,
NL) After more than 20 years of research, the science on bioavailability of organic
chemicals is mature enough to be used by regulators and industry. However, this
application is still missing. To facilitate the implementation, a SETAC Europe
Special Science Symposium has been organized in October 2014. Key speakers
coming from industry, regulation and academia presented their few, which
facilitated the discussion in break out groups. The goal was to achieve a clear
consensus approach among scientist, regulators and industry on how to think on and
how to apply bioavailability. For regulation of chemicals (REACH) a prospective
few is necessary, as prescribed in European regulation. Bioavailability can have a
role in this, but discussions are more leaded by the non-bioavailable part and
especially the part that is non extractable (NER). Should this part be considered as
non-toxic or as a chemical time bomb. On national level the retrospective few on
bioavailability is more important and can have a role in management of
contaminated sites. Science offers chemical and biological methods, that are even
partly standardized. Methods are available to measure the available part in the pore
water and also the potential available part. Using bioassays the effect of the
bioavailable fraction becomes measurable. No methods are available to measure the
Non Extractable Residue or bound residues. Important result of the discussion was
that communication should have an important role in the implementation. Science
is able to explain bioavailability, but does not realize that regulations needs
measurable data to enable decision making. It was concluded that communication
between science and regulation should focus on the parts that are bioavailable
(=measurable) and also on the part that is not bioavailable, which is the total
measurable amount minus the available amount. It has to be made clear that with
these measurable fractions, risks can be explained and that the non-measurable
fraction do not cause any risk. Defining only the bioavailable and the
non-bioavailable part for regulation, the still going on scientific discussion on
definitions can be limited to the scientific world.

Ecological Consequences of Exposure to Pharmaceuticals (II)
67
Accumulation, Distribution, Metabolism and Elimination (ADME) of
fluoxetine in a model passerine bird
T.G. Bean, A. Boxall, University of York / Environment Department; J. Lane, The
Food and Environment Research Agency; E. Bergstrom, J. Thomas-Oates, The
University of York / Chemistry; K. Arnold, University of York / Environment
The effects and pharmacology of pharmaceuticals are extensively studied in model
mammals prior to use in humans. The read-across hypothesis is based on the idea
that a pharmaceutical is designed to interact with a specific drug target, many of
which have been evolutionarily conserved in non-target species. There is increasing
interest in using human and mammalian data to read across to wildlife species to
assess the risks posed by pharmaceutical contamination in the environment. Using
the scenario of birds ingesting invertebrates from the trickling filters of wastewater
treatment plants which are contaminated with the commonly prescribed
antidepressant fluoxetine as a case study, the suitability of the read-across
hypothesis for mammalian to avian systems was assessed. Previously we have
found an environmentally relevant dose of fluoxetine for starlings has the potential
to affect fitness related traits. Following 22 weeks of dosing wild-caught starlings in
captivity with fluoxetine contained in spiked invertebrates to mimic environmental
uptake, dosing was stopped and birds were euthanized 2, 26, 50 and 74 h after the
final dose. Internal concentrations (brain, kidney, liver and muscle) and excretion
levels of fluoxetine and metabolites were measured using methods including
LC-MS/MS and FT-ICR-MS. The internal concentrations at the different time
points were used to determine accumulation, distribution, metabolism and
elimination (ADME) for starlings. Accumulation was found to be low with tissue
concentrations in the range of 3.1-14.4 and 0.2-25.6 ng/g for fluoxetine and
norfluoxetine respectively with concentrations highest in the liver and relatively
low in the brain. Elimination half-lives were rapid, typically 3-10 hours. Compared
with ADME data for humans and model mammals, our results suggest that avian to
rodent but not avian to human read-across provides the best support for the use of
read-across in avian pharmaceutical risk assessments. The relatively poor match
between human and avian ADME data is suggested to be due to differences
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between in both metabolic pathways and basal metabolic rate. It is suggested that
the low level of accumulation and rapid elimination of fluoxetine and its active
metabolite in starlings means that, in order for the effects observed under
experimental conditions to occur in free-living birds, uptake of fluoxetine would
have to be high and constant and receptors would have to be more sensitive than in
humans.
68
Exposure of griffon vultures to fluoroquinolones in NE Spain
R. Mateo, U.C.L.M.-C.S.I.C. / Instituto de Investigacion en Recursos Cinegeticos;
P. Mateo-Tomás, Instituto de Investigación en Recursos Cinegéticos (IREC)
CSIC-UCLM-JCCM; I.S. Sanchez-Barbudo, P.R. Camarero, UCLMCSIC; M.A.
Taggart, Environmental Research Institute / Environmental Research Institute
Veterinary drugs that are commonly used in livestock production can remain as
residues within the carcasses of animals after death. As a result, various scavengers,
including vultures, may be exposed to a range of potent/highly bio-active
compounds – the implications of which remains very poorly characterised. Across
Asia, exposure to diclofenac (a non-steroidal anti-inflammatory drug) via this
pathway has caused the near global extinction of at least three species of Old World
Gyps vulture. This highlights the urgent need for far better ecopharmacovigilance
and the requirement for more comprehensive life-cycle assessments for
pharmaceutical products currently in use. Despite the observed impact of NSAIDs
in Asia on scavengers, surprisingly little monitoring data currently exists regarding
the fate of pharmaceuticals in the environment and their potential effects on higher
wildlife. European vultures provide an obvious starting point for further work;
hence, we present data regarding the exposure of griffon vultures (Gyps fulvus) to
antibiotics in Aragon, NE Spain. Griffon vultures (n=492) were captured at 19
feeding sites in Aragon (NE Spain) between 2008 and 2011. Blood samples were
analysed by LC-ESI/APCI-MS. Fluoroquinolones were detected in 15.2% of the
plasma samples. Positive samples were detected in half of the “vulture restaurants”,
which indicates that not all feeding sites were taking in carcasses containing
fluoroquinolone residues. However, at positive sites the percentage of samples with
enrofloxacin/ciprofloxacin was as high as 73.5%. With the exception of one
sampling site, enrofloxacin (13%) was more frequently detected that ciprofloxacin
(7.4%), which may reflect recent exposure in livestock and vultures as
ciprofloxacin is a metabolite of enrofloxacin. The mean (±SE) level of enrofloxacin
was 6.5±1.0 ng/ml, for ciprofloxacin was 6.4±1.2 ng/ml and for total
fluoroquinolones was 12.9±1.7 ng/ml. However, log-transformed concentrations
revealed a higher value for enrofloxacin than ciprofloxacin (geometric means = 2.0
vs. 0.2 ng/ml). Further research will be needed to evaluate whether there are
potential adverse effects on vultures of exposure to antibiotics through medicated
livestock, but the current data indicate that vultures are regularly being exposed to
pharmaceutical residues and this may be of concern in relation to the potential
exposure to more toxic compounds such as NSAIDs.
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New Approach to Assess the Effects of Veterinary Medical Products (VMPs)
on Dung- and Soil Organisms under Field Conditions: Experiences with Sheep
Dung.
B. Förster; A. Coors, ECT Oekotoxicologie GmbH; R. Düring, Justus Liebig
University Giessen / Institute of Soil Science and Soil Conservation Research
Centre for BioSystems Land Use and Nutrition IFZ; M. Ebke, MESOCOSM GmbH
Institut für Gewässerschutz; N. Graf; A. Kulenko, University of Giessen; A.
Scheffczyk; M. Wohde, Institute of Soil Science; J. Römbke, ECT Oekotoxikologie
GmbH
Veterinary medical products (VMPs) are widely used in today’s livestock farming.
According to the guidelines published by the Veterinary International Conference
on Harmonization (VICH) (2000; 2004), ecotoxicological data are required within
the registration process of VMPs. For highly effective parasiticides, the
environmental risk assessment includes a comprehensive evaluation of their effects
on dung- and soil organisms. If concerns are identified in laboratory tests with dung
organisms, a higher-tier field study may be conducted. However, there is no
standardized method or guideline available for such a higher-tier test. While some
information is available regarding the effects of VMPs in cattle dung, almost
nothing is known about the risks of VMPs in sheep dung under field conditions.
Dung from sheep was collected before and at four time points after the sheep had
been treated with a parasiticide ivermectin. From the resulting different dung
batches we prepared pats of identical shape and weight. These standard dung pats
were exposed on a meadow, typical for Central Germany. After 7 days, ten pats per
batch were retrieved from the field and placed into special emergence traps to catch
all flies and beetles hatching from the dung. In order to assess effects on dung
decomposition, five pats were retrieved at four time points after exposing the pats in
the field. At the same dates, soil samples were taken underneath the pats in order to
detect possible effects of ivermectin on micro arthropods. In addition, the feeding
activity of soil invertebrates was assessed by using the bait lamina method. The
results can be summarized as follows: The general feasibility and interpretability of
the field study could be demonstrated. Dung flies revealed a high sensitivity
towards the paraciticide. Dung beetles were less sensitive. No effects were
observed on the feeding activity. No effects were observed on soil arthropods
Decomposition of dung, measured as ash-free mass loss over time, was very fast. It
seems to be partly affected by the paraciticide. The methodological details and the
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results of this field study will be discussed in the light of the applicability of this
approach for a higher tier assessment of effects of VMP in sheep dung on soil
invertebrates.
70
A comparison of aquatic species responses to anticancer drug exposure
G. Harris, C.A. Harris, J.P. Sumpter, Brunel University / Institute for the
Environment
Classic anticancer drugs differ from the majority of other classes of
pharmaceuticals in that they are specifically designed to damage cells. Several of
these drugs have been measured in the environment, albeit at extremely low
concentrations. However, relatively little research has been conducted on their
impact on aquatic species. The purpose of this study was to assess whether aquatic
species are adversely affected by cytotoxic drugs, and if so, at what concentrations.
Six compounds were selected for the study: 5-Fluorouracil (5FU),
Cyclophosphamide (CYP), Cisplatin (CIS), Carboplatin (CAR), Hydroxyurea
(HYD) and Imatinib (IMB). A microalgae (R. subcapitata), an invertebrate (D.
magna) and a vertebrate (D. rerio) were chosen as representative species from
different phyla and were exposed to the anticancer drugs following the relevant
OECD guidelines. Algae and daphnia were exposed to the six drugs, both singly
and as two simple mixtures. Zebrafish were exposed to the first three of these drugs,
also singly and as a simple mixture. Growth inhibition of the microalgae was
observed for all drugs singly (apart from CAR) with EC50 values ranging from 0.44
mg/l for 5FU to 3790 mg/l for CYP. It was not possible to generate EC50 values for
the mixture. Nevertheless, inhibition was observed at concentrations greater than
that elicited by any individual drug but less than their sum. Immobilisation of the
daphnia was observed for all drugs singly with EC50 values ranging from 2.0 mg/l
for CIS to 2320 mg/l for CYP. EC50 calculation was also not possible for the
mixtures but in this case immobilisation was observed at twice the sum of the
individual drugs. For the zebrafish exposure studies, a pilot study was first
conducted in which a decrease in hepatosomatic index in response to 5FU was
observed; however this was not repeatable in two further studies. No response was
observed in morphological endpoints (weight, hepatosomatic and gonadosomatic
index) for any of the other drugs either singly or as a mixture. Molecular analysis
assessing zebrafish RNA expression of genes involved in DNA damage response is
ongoing and will also be presented.
71
Effects of antibiotics on the growth and physiology of green algae,
cyanobacteria and diatoms
J. Guo, The University of York; A. Boxall, University of York / Environment
Department; K. Selby, The University of York
A wide range of antibiotics have been detected in the aquatic environment
worldwide. Algae, as non-target organisms and primary producers in the
environment, are very sensitive and vulnerable to antibiotics. Once algae are
exposed to antibiotics, ecosystem processes may be potentially disrupted due to
their primary producer status in the food chain. The aims and objectives of this
study were: 1) to compare the responses diatoms, green algae and cynobacteria to
commonly detected antibiotics (tylosin, lincomycin and trimethoprim) using
standard test methods for effects on growth; 2) to explore the effects of antibiotic
mixtures on selected algale species and evaluate the predictive capabilities of CA
and IA models for estimating mixture effects; 3) to explore the effects of the three
antibiotics on the physiology of the four most sensitive species identified in 1),
including effects on algal growth, photosynthesis, respiration and photosynthetic
pigment synthesis and how antibiotics affect the acclimation of the algae to light.
Currently most approaches for assessing risks of pharmaceuticals only use a single
green algae species and/or cynaobacteria species . This study demonstrates large
differences in sensitivity both across algae groups and within algal groups and these
differences seem to be substance specific. This study also proves that algal
phtosynthesis process can be damaged by antibiotics by reducing light utilisaiton
efficiency (one potential reason). As the photosynthetic process is the primary
mode of enery metabolism in algae, we would adovocate that detailed physiological
studies should be underken to reveal the damage mechanism. Key words: algae,
antibiotics, ecotoxicology, physiology
72
Behavior modifications: bridging the gap between laboratory assays and
natural behavior in Ecotoxicological risk-assessment studies
G. Hellstrom, J. Fahlman, Umea University / Department of Ecology and
Environmental Science; A. Lagesson, Department of Ecology and Environmental
Science; E. Bergman, Karlstad University / Department of Biology; M. Jonsson,
Department of Ecology and Environmental Science; J. Fick, Umea University /
Department of Chemistry; T. Brodin, Umea University / Department of Ecology
and Environmental Science; J. Klaminder, Umea University / Department of
Ecology and Environmental Sciences
Numerous aquatic contaminants, including heavy metals, persistent organic
pollutants, pesticides, personal care products and pharmaceuticals, have been
shown to alter the behavior of organisms in laboratory studies. The ecological
ramifications of such behavioural disruption are still unclear, as very few studies
have investigated the topic outside a laboratory setting. Yet, understanding how
behavioral modifications measured in laboratory relates to behavior in a complex
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natural context are crucial for proper risk assessment of aquatic contaminants. In
this study, we have for the first time being able to closely match behavioral
modifications induced by an aquatic contaminant (Oxazepam) measured in
laboratory assays to the in situ behavior of a wild Eurasian perch (Percha fluviatilis)
in their natural environment. By using micro-scale acoustic telemetry we were able
to track the behavior of fish over an entire lake with very high temporal and spatial
resolution. Eurasian perch exposed to the anxiolytic drug Oxazepam were
compared to unexposed fish in ecologically important parameters such as
interaction with predators, social behavior, activity patterns, diurnal cycles,
personality dynamics, as well as survival. Results are discussed from an ecological
and conservational perspective. The presentation will include powerful visuals
illustrating the way acoustic telemetry can be used to study behaviorally mediated
effects of pharmaceuticals and other contaminants in the aquatic environment.

Fish model species in environmental toxicology (II)
73
A new approach to assess sediments toxicity with Danio rerio embryos
R. Massei, EffectDirected Analysis; D. Kurth, Helmholtz centre for environmental
research - UFZ / Department of EffectDirected Analysis; M. Krauss, T. Schulze,
Helmholtz centre for environmental research - UFZ / EffectDirected Analysis; S.
Scholz, Helmholtz Centre for Environmental Research / Department of
Bioanalytical Ecotoxicology; W. Brack, Helmholtz Centre for Environmental
Research UFZ / Effect Directed Analysis
Sediments are a well-known sink for hydrophobic persistent organic pollutants such
as PAHs, PCBs or brominated flame retardants. However, recent studies showed
that more polar compounds may predominate sediment toxicity if partitioning
behaviour is considered. So far toxicity testing of sediments has been conducted
with two major approaches: whole sediments testing and testing of extracts after
solvent exchange to DMSO or methanol. In biotests with embryos of Danio rerio
the former suffers from confounding factors such as oxygen depletion, while the
latter results in overestimation of the effect of hydrophobic chemicals. In this study
we suggest passive dosing as a procedure to simulate the process of partitioning
between sediment organic matter, water and biota and to provide a constant and
realistic exposure. Testing with Danio rerio embryos involved multiple
toxicological endpoints such as spontaneous movements, edema, hatching,
lethality, AchE activity and locomotor response. The test was conducted for 96
hours using silicone O-rings loaded with extracts of native sediments at
concentrations that resemble those in sediment organic matter . Exposed embryos
exhibited a concentration-dependent decrease of spontaneous movement and a
development of edema. An AchE inhibition of 46.5% was detected after 48 hours
and locomotor activity at 96 hours shows a complete absence of swimming and
movements at the highest concentrations. Results confirm the suitability of the
O-rings with the Danio rerio embryo test and the opportunity to use passive dosing
in order to conduct bio testing of sediments extract. New toxicity end points could
be also added in order to increase the screening power of the bio assay.
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Effects of hypoxia on the toxicity of copper in two model fish species, Danio
rerio and Gasterosteus aculeatus L.
J. Fitzgerald, University of Exeter; R. Wilson, Exeter University; I. Katsiadaki,
Cefas / Environment and Animal Health; E.M. Santos, University of Exeter /
Biosciences College of Life and Environmental Sciences
Hypoxia is a global and increasingly important stressor in aquatic ecosystems, with
major impacts on biodiversity worldwide. Hypoxic waters are often contaminated
with chemicals but, despite this, little is known about the interactions between
hypoxia and chemical stressors. Previous studies have demonstrated some
remarkable alterations in the toxicity of some compounds when exposures occur
under hypoxia. However, current knowledge spans only a few chemicals and
species, and has incompletely investigated the life cycle of aquatic organisms,
highlighting a major knowledge gap for evaluating the environmental impact of
chemicals, where exposure often occurs under reduced oxygen. It is critical to
investigate the interactions between these stressors in order to more effectively and
objectively determine realistic safety thresholds for contaminants in aquatic
ecosystems. Here, we started to address this issue by investigating if hypoxia affects
the toxicological response to copper in zebrafish (Danio rerio) and three-spined
stickleback (Gasterosteus aculeatus L.). Zebrafish and stickleback embryos were
exposed to copper under hypoxia (44.7% air saturation for zebrafish or 50% air
saturation for stickleback) or normoxia (98.3% air saturation), continuously, from
fertilisation to free swimming larvae, or during specific, 24 hour, developmental
windows. For zebrafish, copper toxicity is significantly reduced (> 2 fold) under
hypoxic conditions when exposures occur continuously throughout development.
However, when exposures occurred during specific developmental windows,
copper toxicity was suppressed by hypoxia during the first 24h of exposure, was
unaffected during the subsequent 24h and was increased in hatched larvae. In
stickleback a similar trend was observed. Further work was carried out to
investigate interactions between hypoxia and copper toxicity in adult male
stickleback, and to document the potential molecular mechanisms responsible for
the effects seen, and data is currently being analysed. Our results to date provide
strong evidence for the interacting effects of hypoxia and pollutants during embryo
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development and are of vital importance for the protection of environmental health
in a globally changing climate.
75
The 3-spined stickleback as a model for endocrine disruption and mixtures
toxicology
I. Katsiadaki, Cefas / Environment and Animal Health; P. Antczak, University of
Liverpool / Institute of Integrative Biology; T. Williams, University of Birmingham
/ School of Biosciences; M. Sebire, Cefas; M. Sanders, Cefas / Environment and
Animal Health; J. Elphistone Davis, Cefas Weymouth / Environment and Animal
Health; R. Van Aerle, University of Exeter / Biosciences College of Life and
Environmental Sciences; J. Chipman, The University of Birmingham / School of
Biosciences; F. Falciani, University of Liverpool; A.P. Scott, Cefas Weymouth /
Environmentl and Animal Health
The three-spined stickleback has a number of advantages as a model species which
are particularly useful in the fields of endocrine disrupting chemical (EDC)
research and regulation. These advantages include unique natural traits which are
under hormonal control, such as the androgen biomarker protein spiggin
(Katsiadaki et al, 2002), an elaborate reproductive behaviour, strong sexual
selection and a sex determination system that is not influenced by environmental
factors, other than EDCs. Over the past 15 years an impressive EDC-specific
toolbox has been developed for this species. Techniques developed include in vitro
fertilisation, DNA sex marker, ELISA’s for vitellogenin and spiggin, methods for
global gene and metabolite expression whilst international test guidelines and
guidance documents include the stickleback variant of TG230, TG234 and the
androgenised female stickleback screen. Here we review the advantages of the
three-spined stickleback from a comparative genomics and endocrinology
perspective and provide an update on the stickleback EDC toolbox. The aim is to
summarise the insights we have gained into the effects and mechanisms of action of
EDCs and chemical mixtures, both in laboratory and field studies. We focus on
specific examples of EDC mixture studies where we observed antagonism,
synergism and additive responses after exposures to chemical mixtures. Our data
suggest that systems biology approaches (‘omics’ methodologies and
computational modelling) provide an excellent platform for the assessment of
chemical mixtures toxicity.
76
Using genomics to understand the mechanisms of chemical toxicity in fish
model systems
E.M. Santos, T. Uren Webster, University of Exeter / Biosciences College of Life
and Environmental Sciences; L. Laing, University of Exeter / Biosciences; J. Viana,
J. Mill, University of Exeter / Exeter Medical School
In recent years, the use of high throughput sequencing has facilitated the study of
chemical impacts in target species of concern, without the need to limit mechanistic
studies to surrogate model species for which gene sequence information is
available. However, for assessing chemical impacts in some physiological
processes, including reproduction and development, well-established laboratory
models with short life cycles offer significant advantages allowing for the
assesment of the rapid impacts of chemical stressors on parameters directly relevant
to population level effects. In this context, we have employed both a laboratory
model fish species (zebrafish; Danio rerio) as well as a native species to UK
freshwaters (brown trout; Salmo trutta) to understand the mechanisms of chemical
toxicity using a combination of genomics, physiological, biochemical and
histological measurements. We studied a range of pollutants originating from
farming activities in the brown trout , including 17b-oestradiol and commonly used
herbicides (linuron, glyphosate and one of its commercial formulations) using
RNA-Seq. In order to determine the reproductive consequences of exposure to
glyphosate and its commercial formulation, we used the zebrafish as a surrogate
species. Our data documented conserved pathways of effect for oestradiol, and
distinct from those induced by linuron, a chemical reported to act via
anti-androgenic pathways. For linuron, we found a strong down-regulation of the
cholesterol biosynthesis pathway, together with a decrease in the concentration of
liver cholesterol. Glyphosate and its commercial formulation both induced
extensive gene expression changes associated with response to oxidative stress,
including at environmentally relevant concentrations. However, reproduction was
affected only at the highest concentrations tested, unlikely to occur in the natural
environment. We have also investigated the effects of bisphenol A, a commonly
used plasticiser, on reproduction in zebrafish, and documented a decrease in
fertilisation success. To understand the mechanisms of toxicity of this chemical, we
measured the expression of transcripts involved in oestrogen signalling and DNA
methylation. Initial results indicate that exposure to bisphenol A results in a
down-regulation of transcripts involved in DNA methylation in liver cells, together
with alteration in oestrogen signalling pathways.
77
Modelling solvent and passive dosing in early live stages fish toxicity tests
F. Smedes, DELTARES / BGS; D. Giesen, VU University / BGS
The fish embryo toxicity test is presently widely used as alternative for testing with
live animals because it is compatible with most current animal welfare legislation
(1). To estimate the toxicity of substances direct or extracted from environmental
samples embryos and or larvae organisms are exposed to aqueous solutions of such
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substance at different concentrations for a certain period of time. Adverse effects,
deformation, reduced reproduction or mortality are related to concentrations to
identify at what concentration an effect will start to occur or e.g. occurs for 50% of
the test organisms. However effects are of course not caused by that dosed
concentration in the aqueous phase but by the internal concentration in the
organism. In equilibrium this internal concentration is related to the concentration
in the aqueous phase through the organism water partition coefficient, or if it
concerns a neutral hydrophobic substance, the lipid based concentration through the
lipid water partition coefficient. In nature embryos result from already
contaminated fish but the laboratory cultivated used in toxicity test will have to
achieve that equilibrium concentration during exposure in the limited time the test
takes. At the same time the uptake should not affect the nominal concentration. \n
With the early live stages fish toxicity tests as an example the presentation will
evaluate exposure in toxicity testing as seen through the eyes of a chemist using a
simple distribution model and a kinetic exchange model as applied for passive
sampling. Consequently also the possible role of passive dosing will be discussed.

Systems Biology: increasing the capacity, understanding
ecosystems and response mechanisms to model chemicals
(including nanomaterials) (Systems biology)
78
The use of High-Throughput screening technologies in Daphnia magna to
identify environmental hazards of contaminants
B. Campos, IDAEA-CSIC / Environmental Toxicology; J. Colbourne, University
of Birmingham; D. Gilbert, Indiana University / Biology; D. Fletcher, Agilent
Technologies; R. Tauler, IDAEA-CSIC; B. Pina, IDAEA-CSIC / Environmental
Chemistry; C. Barata, CSIC / Environmental Chemistry
Recently, we are observing several changes in regulatory paradigmas. Nowadays,
the main interest of risk assessment is the full charaterization of risk across different
biological organizational levells on a systems biology like approach. The
developmet of Adverse Outcome Pathway concept in ecotoxicological research
provides a steping stone for the use of alternative testing methods for hazard
assessment, allowing to related molecular signatures of initiating events with apical
effects of regulatory relevance. With the recent development of high-throughput
sequencing technologies and “Omics” derived assays these objectives are now
within our reach. We present the development and validation of a new, more
complete and public microarray of Daphnia magna and its comparison with results
from RNAseq. We will present a pipeline for data analisys and interpretation, which
will be usefull in the description of molecular innitiating events, and a chemometric
tool data analysis to identify de-regulated genes and link them with apical and
regulatory relevant effects. For the development of the gene models, 7 billion
mRNA reads (the most information intensive effort untill this moment) were used
in the frame of the EVIGENE project. These gene models were then used as
template in eARRAY platform. Validation was performed using 6 developmental
stages of females,1 adult males and 3 contaminant exposed animals. RNAseq
experiments were also performed with the same samples to compare both
platforms. The gene models generated are of high quality, with 98% of the reads
recovered in transcripts, and all gene loci (99%) were uniquely mapped. Biological
function was inferred by homology searches showing that uniquely shared groups
D. magna-D. pulex are the majority (~12K), with fruitfly and Human genes being
equally informative (~6K). Advance chemometric tools allowed the recognition of
several genes that are key for development and in coping with stress provoked by
different environmental relevant contaminants. The microarray validation
experimental design showed that for most genes, the multiple probes design behave
in similar way, thus allowing us to proceed to a refined design (8 X 60K) without
losing information at a much more cost-effective fashion. The development of
bioinformatic tools specific for Daphnia magna would increase our current
knowledge of its molecular regulation and facilitate its adoption as a model
organism for regulatory purposes.
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Toxicogenomic approach to investigate the effects of Cu and Ag
(nano)materials in the terrestrial invertebrate E. crypticus: towards the
understanding of systems
S.I. Gomes, University of Aveiro / Department of Biology CESAM; C.P. Roca,
Universitat Rovira i Virgili / Department of Chemical Engineering; J.J.
Scott-Fordsmand, Aarhus University / Department of Bioscience Terrestrial
Ecology; M. Amorim, Universidade de Aveiro / Department of Biology and
CESAM
High-throughput gene expression tools advance the understanding of mechanisms
of toxic-mediated responses. Further, the mechanistic based approach enabled by –
omic techniques provide information on key events that link changes at lower to
higher levels of biological organization. Such data can be integrated e.g. via the
Adverse Outcome Pathways (AOPs), towards a systems biology approach. The aim
of the present study was to investigate the mechanisms of toxicity for Cu (copper)
and Ag (silver) materials using the high-throughput gene expression tool for the soil
invertebrate Enchytraeus crypticus (Oligochaeta, Enchytraeidae), a 4x44K custom
Agilent microarray. Testing was done linked to reproduction effect concentrations
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(EC20, EC50) using 3 and 7 days of exposure. The data analysis was performed
following standard R/Bioconductor workflows for one-color mRNA microarrays:
quality control, background correction, probe selection, normalization and
statistical analysis. Besides the normalization methods provided by Bioconductor,
we used a novel normalization procedure (vectorial normalization) in order to
improve the detection of small changes of gene expression. Results indicated
specific mechanisms of response for the different materials tested. Cu-salt exposure
affected mechanisms related with calcium homeostasis and activated the
chemosensory system of the enchytraeids. Energetic metabolism was affected
differently depending on the copper forms. For Ag, results showed that one of the
materials caused a more differentiated transcriptomic profile than the others.
Commonly across all Ag forms were the effects on cell cycle control associated
with impairment of DNA repair mechanism. The study of gene expression pointed
at differences in gene responses to the various Cu and Ag forms tested, information
that is notoriously absent in experiments focussing on the standard effect endpoints
survival/reproduction. The Adverse Outcome Pathways (AOP) was important to
integrate effects from various levels and provide input for risk assessors.
Keywords: High-throughput, toxicogenomics, mechanisms of response,
nanomaterials
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Comparative genomics in zinc toxicity: a method to bridge current
developments
T. De Boer, Vrije Universiteit / Ecological Sciences; R. Vooijs, VU University
Amsterdam; J. Legler, VU University / Institute for Environmental Studies; C. van
Gestel, VU University Amsterdam / Ecological Science; D. Roelofs, Vrije
Universiteit / Inst of Ecological Science
Two of the most promising developments in the field of environmental risk
assessment are Adverse Outcome Pathways (AOP) and Species Sensitivity
Distributions (SSD). While one development looks at the effects of chemicals on
multiple organismal levels of a single organism, the other looks at the sensitivity to
a chemical to multiple organisms. Comparative transcriptomics may be a method to
combine these two developments. Comparative transcriptomics (also known as
comparative genomics) uses high throughput gene expression analysis such as
microarray analysis and RNAseq to compare transcriptomic responses between
species and is based on the theory that conserved gene sequences (orthologues
genes) between species should act in a more similar way to a stressor then non
conserved gene sequences. Here we present a study on the comparative
transcriptomic responses to zinc exposure in three different ecological and genomic
model species: two terrestrial species (Folsomia candida and Enchytraeus
crypticus) and an aquatic species (Daphnia magna). All three species were exposed
to EC10 and EC50 for 48 and 72 hours after which gene expression was measured.
Gene expression analysis for single species revealed that a greater effect for the two
terrestrial species (in percentage of genes differentially expressed) than for Daphnia
magna and the patterns were also different. For Daphnia magna EC50 yielded more
significant genes at both days then for the EC10 while in both terrestrial species day
2 exposures yielded more significant genes at the EC10 level than at the EC50 level.
Ortholog analysis yielded 3268 ortholog groups and 6812 co-ortholog groups. As of
now, we only looked at the responses between the two terrestrial species with a
comparison for all three species to be completed complete soon. Comparison of
gene responses in the ortholog group yielded significant correlations between 303
of the 3268 orthologs. Clustering of these significant orthologs in both species
showed that in Folsomia candida the orthologs were more co-regulated then for
Enchytraeus crypticus. Comparative transcriptomics/genomics can be a powerful
tool to investigate the similarities and differences in species responses when
exposed to comparable stressors
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Network-based pathway analysis improves the interpretation of
high-throughput data in toxicology studies
C.P. Roca, Universitat Rovira i Virgili / Department of Chemical Engineering; J.
Yang, N. Chatterjee, University of Seoul; J. Choi, School of Environmental
Engineering Graduate School of Energy and Environmental system Engineering; F.
Giralt, Universitat Rovira i Virgili
High-throughput -omics technologies are powerful experimental tools, able to scan
with great detail changes of function in cells. However, using this information to
identify physiological and organ responses, as required by the framework of
Adverse Outcome Pathways, poses a great challenge. Data analysis tools, such as
Gene Enrichment Analysis or Pathway Analysis, address this problem using
curated collections of biochemical pathways. Most approaches analyze each
pathway independently from the rest of pathways, using an over-representation
statistic. Hence they yield good results when the biological effect under study
corresponds closely to an annotated pathway. Yet, when the experiment triggers
effects in a series of interconnected pathways, the interpretation of results becomes
much more complex. One reason is that annotated pathways reflect chains of
biochemical reactions that have been identified by different studies and in different
contexts. The resulting view of the cell is the superposition of all those pathways,
without information about how they interact or coordinate to form a single system.
We present here a method of pathway analysis which addresses this issue. It is
based on a single genome-wide network representation of all the pathways
annotated for the target species. We have developed a network statistic that
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generalizes in a simple way the current over-representation analysis. The method
conceives the cell as a system of interconnected pathways, instead of a collection of
independent biochemical circuits. As a result, it can identify pathway crosstalk and
complex multi-pathway effects. Besides explaining the underlying principles of the
method, we illustrate the benefits in practice with an study of the toxicity of
graphene oxide on C. elegans. Keywords: pathway analysis, networks,
high-throughput, systems biology
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Integration of Proteomic and Metabolomic Profiling for Studying Zinc Oxide
Nanotoxicity in Exposed Lung Tissue Cells
T. Kristl, C. Ranninger, University of Salzburg / Department of Molecular Biology;
M. Rurik, University of Tubingen / Center for Bioinformatics Quantitative Biology;
R. Reischl, I. Radauer-Preiml, A. Duschl, University of Salzburg / Department of
Molecular Biology; O. Kohlbacher, University of Tubingen / Center for
Bioinformatics Quantitative Biology; C. Huber, Univeristy of Salzburg
This study aimed at the screening of cytotoxic effects of zinc oxide nanoparticles to
observe the impact on protein and metabolite abundance and to identify affected
biochemical pathways. A comprehensive non-targeted proteomics and
metabolomics approach was chosen, which captures the influence of external
stimuli on a human alveolar basal epithelial cell line (A549). Six different time
points were evaluated (0, 1, 3, 6, 12, 24 h) for three biological replicates comparing
controls and nanoparticle-treated cells. Proteins were precipitated, while
metabolites were extracted from the cell lysates with cold methanol. For proteome
analysis, the alkylated and isotope labeled (TMT six-plex) tryptic peptides were
separated by capillary ion-pair reversed-phase HPLC in a 150 x 0.2 mm i.d.
monolithic column with followed by linear ion trap-Orbitrap mass spectrometry.
Separation of the metabolites was performed with areversed-phase or HILIC
UHPLC system utilizing a polar endcapped C18 phase (Hypersil Gold aQ C18, 100
x 2.1 mm, 1.9 μm) or a hydrophilic stationary phase (Nucleodur HILIC, 150 x
2.0 mm, 1.8 µm). Detection and identification were based on quadrupole-Orbitrap
mass spectrometry. Bioinformatic workflows using the open source software
packages OpenMS and KNIME were applied for data evaluation, involving
univariate and multivariate statistical approaches to determine differentially
expressed proteins and metabolites. In total, 1036 proteins were identified and
quantified and 123 of thm were up – or down regulated. Upregulation was
observable for the following proteins: Heme oxygenase (decycling) 1;
Histone-lysine N-methyltransferase 2E; sequestosome 1; complement component
1, q subcomponent binding protein and protein tyrosine phosphatase, receptor type,
N (HMOX1; KMT2E; SQSTM1; C1QBP and PTPRN). Twenty-seven molecules
are playing a crucial role in the bio function “cellular growth and proliferation”.
This function is relevant for colony formation, proliferation and outgrowth of cells.
Between 170 and 630 metabolite features were found to be differentially regulated
after strict filtering and quality control. The majority of them was down-regulated
upon treatment, for example metabolites of the glutathione pathway indicative of
oxidative stress. The study clearly shows that both proteomic and metabolomic
analysis are valuable tools for studying biological effects of nanoparticles in an
epithelial cell model.

Prioritization and management of multiple stressors in river
basins: effects of chemical contaminants and natural
stressors (II)
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Assessment of river water quality in catchments: Impact of urbanization on
particle bound pollutant fluxes
H. Ruegner, University of Tubingen / Water Earth System Science; M.
Schwientek, Water and Earth System Science; P. Grathwohl, Uni Tübingen / Center
of Applied Geosciences
Transport of many urban pollutants in rivers is coupled to transport of suspended
particles, potentially dominated by storm water overflows and mobilization of
legacy contamination of sediments. Concentration of these pollutants depends on
the mixture of “polluted” urban and “clean” background particles. In the current
study, the total concentration of polycyclic aromatic hydrocarbons (PAHs), the
amount of total suspended solids (TSS) and turbidity were measured on a monthly
basis in water samples from 5 catchments with contrast-ing land use in Southwest
Germany over up to 1.5 years. In addition, single flood events with large changes in
turbidity were sampled at high temporal resolution. Linear correlations of turbidity
and TSS where obtained over all catchments investigated and over an extended
turbidity range (up to 2000 NTU for the flood samples). Linear correlations were
also obtained for the total amount of PAH and suspended sediment concentrations
even for very high turbidity or TSS values (> 2000 NTU or mg l-1, respectively).
From the linear regressions concentrations of PAHs on suspended particles were
obtained – and which varied by catchment. The values comprise a robust measure
of the average sediment quality in a river network and may be correlated to the
degree of urbanization represented by the number of inhabitants per total flux of
suspended particles. The findings are promising for other particle-bound
contaminant fluxes (PCBs, phosphorus, and several heavy metals, etc.). Recent
investigation focus on the type and geochemistry of suspended particles
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representing different time periods of pronounced events (total organic carbon and
carbonate content, grain size). 1st results showed that concentrations of PAHs on
suspended particles did not vary much in different grain size fractions.
84
Contribution and remobilization of semi-volatile organic contaminants
(SVOCs) from a melting Himalayan glacier
B.M. Sharma, TERI University / Department of Natural Resources; L. Nizzetto,
NIVA; G.K. Bharat, S. Tayal, The Energy and Resources Institute (TERI); L.
Melymuk, Masaryk University, Faculty of Science, RECETOX / RECETOX
Research Centre for Toxic Compounds in the Environment; O. Sáňka, Research
Centre for Toxic Compounds in the Environment RECETOX; P. Pribylova,
Masaryk University; O. Audy, Research Centre for Toxic Compounds in the
Environment RECETOX; T. Larssen, Norwegian Institute for Water Research
NIVA
In the past decades, geological environment of the Himalayan mountain glaciers
have experiencing the potential impacts of “climate change”, and there are
evidences that it may influence the remobilization of semi-volatile organic
contaminants (SVOCs) and similar toxic pollutants on a regional scale. In the
present study, we have observed the emission of dichlorodiphenyltrichloroethane
(DDTs), polychlorinated bipheyls (PCBs), and polycyclic aromatic hydrocarbons
(PAHs) in the meltwater of a large Himalayan glacier and have also assessed their
relevance on regional scale. A simultaneous sampling of atmospheric meltwater,
and bulk-deposition was performed during the months of April – September 2013
along the course of the river Ganges in India, which is a glacier-fed river originating
from the Himalayas. We observed a net deposition of DDT and three and four
ringed lighter PAHs to the meltwater by gas exchange. In contrast, PCBs volatilize
to air, implying glacier meltwater behaving as an important secondary source of
PCBs. In the case of four and five ringed heavy PAHs, contribution from glacier
was assessed as an offset between their total discharge in the meltwater and bulk
atmospheric inputs at two possible nearest control points to glacier snout. The
results elucidate that the glacier meltwater is a powerful source of highly toxic four
and five ringed heavy PAHs, which were historically accumulated over the glacier
from deposition of contaminated atmospheric particles. On a regional scale, the
contribution of meltwater associated SVOCs to the total discharge at downstream
control points seems significant, thereby indicating glacier as a highly probable
secondary source.
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Risk Assessment of stream water: linking mass discharge from contaminated
sites in groundwater with water health
A.T. Sonne, Danish Technical University / DTU Environment; J.J. Rasmussen,
Aarhus University / bioscience; S. Höss, Ecossa; W. Traunspurger, University of
Bielefeld; U.S. McKnight, Technical University of Denmark (DTU) /
Environmental Engineering; P.L. Bjerg, Technical University of Denmark DTU /
Environmental Engineering
Streams are impacted by significant contamination at the catchment scale, in
particular as they are often locations of multiple stress, including for example
xenobiotic compounds in groundwater originating from contaminated sites, diffuse
source pollution (e.g. surface run-off, tile drains) and water abstraction1. With the
enactment of the European Water Framework Directive (WFD) in 2000 and the
corresponding Groundwater Daughter Directive (GDD) in 2006, all Member States
are required to ensure the good chemical and ecological status/quality of both
groundwater (GW) and surface waters (SW) by 20272. The chemical status in
surface water is defined in part by a set of environmental quality standards (EQS)
on priority substances (EQS Directive (2008/105/EC) and in part by the individual
Member States (e.g. Danish EPA, 2010, BEK nr. 1022). However the relationships
between the quality elements used for the classification of ecological status
(biological, hydromorphological and physicochemical) is defined in a more holistic
manner leaving the Member States free to define the details of their own assessment
tools3. In this study we evaluate biological methods/tools for risk assessing the
impact of xenobiotic contaminated groundwater entering a stream. We focus
specifically on the use of invertebrate fauna for quantifying the link between
chemical and ecological status. Our results show the presence of both a local and
downstream impact resulting from the contaminated groundwater entering
Grindsted stream for both the meio- and macrobenthic fauna. This indicates that
this type of stressor affecting water bodies are of a significant importance and must
therefore be included when conducting risk assessments of contaminated sites. The
toxic potential (TUD.magna) of the identified xenobiotic contaminants was generally
very low suggesting that long term exposure may generate un expected strong
effects in the field. The best estimate, for toxicological stress of the ecological
status (species richness and diversity) in the stream based on the chemical data, was
achieved by calculating TU for all three phases (SW, GW and pore water) from
each of the investigated locations in order to assess whether the ecological status
was affected.
86
Contaminants of Emerging Concern in Fish from 4 Spanish Mediterranean
Rivers
Y. Pico, University of Valencia / Medicine Preventive; V. Belenguer, University of
Valencia; C. Corcellas, IDAEA / Department of Environmental Chemistry; M.
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Díaz-Cruz, IDAEA CSIC; E. Eljarrat, IDAEA-CSIC / Department of
Environmental Chemistry; M. Farre, P. Gago-Ferrero, IDAEA CSIC; B. Huerta
Buitrago, Catalan Institute for Water Research (ICRA) / Department of Water
Quality; A. Navarro-Ortega, IDAEA-CSIC / Environmental Chemistry; M.
Petrovic, ICRA; F. Pérez; S. Rodriguez-Mozaz, Institute for Water Research
(ICRA) / Water Quality; S. Rodriguez, Catalan Institute for Water Research ICRA;
L. Sabater, IDAEA CSIC; G. Santín, IDAEA-CSIC / Environmental Chemistry; D.
Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and Water
Research
Mediterranean Rivers are ecologically vulnerable with prominent losses in
biodiversity caused among other factors by pollution. However, the pollution status
and effects of emerging contaminants is still largely unknown because the only data
nowadays frequently available are the concentrations of particular contaminants in
water. The purpose of this study was to provide an accurate spatial analysis of
emerging contaminants in fish from the most important Spanish Mediterranean
Rivers (Guadalquivir, Ebre, Llobregat and Jucar), so comprehending regional
differences in contaminant burdens, and comparing contaminant concentrations to
human and wildlife health thresholds to better understand potential effects in these
areas. Concentrations of 133 emerging contaminants in 14 fish species were
determined. Among ECDs, BPA was at high concentration in wild fish (up to
223.91 ng/g in Llobregat river), whereas TBEP, caffeine and methyl and
benzylparaben were the 4 rivers. Diclofenac, citalopram, carbamazepine,
velafaxine clopidogrel, carazolol, sotalol and propranolol were the pharmaceuticals
detected at concentrations up to 10 ng/g. The most ubiquitous and recurring
compound was diclofenac. The UV filters were much more frequent in fish from
Guadalquivir river basin (up to 80 % of the samples) than in those from Llobregat
(9.1 %), Ebro (18 %) or Júcar (11 %). Pesticides and herbicides were mostly
detected on the Jucar River where atrazine deisopropyl, azinphos ethyl, carbofuran,
chlorpyriphos, diazinon, dimethoate, ethion, hexythiazox, imazalil, methoalachlor
and omethoate were identified. The highest PBDE and PFCs concentrations were in
the Llobregat river basin (55.9–520 ng/g lw).. There was a good relationship
between the presence of these contaminants in water and in sediments, and in fish.
However, not all the contaminants detected in water samples were also in fish. A
better relationship can be established between compounds detected in fish and in
sediments. The levels and concentrations of contaminants, as well as the
co-occurrence of different types of them in fishes, are clearly related with the land
uses of the area. Contaminant monitoring efforts should continue and management
actions can be taken for the protection of aquatic ecosystems. Acknowledgement The authors thank the Spanish Ministry of Economy and Competitiveness for the
financial support through the project SCARCE (Consolider-Ingenio 2010
CSD2009-00065).
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High contribution of legacy pesticides to predicted water and sediment toxicity
in agricultural streams
J.J. Rasmussen, Aarhus University / bioscience; P. Wiberg-Larsen, Aarhus
University DMU; A. Baattrup-Pedersen, Aarhus University DMU / Department of
Bioscience; D. Jacobsen, University of Copenhagen; N. Friberg, NERI (DMU) /
Freshwater Ecology
We revealed a history of legacy pesticides in water and sediment samples from 19
small streams across an agricultural landscape. Dominant legacy compounds
included organochlorine pesticides, such as DDT and Lindane, and the
organophosphate pesticide Chlorpyrifos which has long been banned in EU.
Highest concentrations of legacy pesticides were found in streams draining
catchments with a large proportion of arable farmland suggesting that they
originated from past agricultural applications. These stream samples also revealed
the highest concentrations of registered pesticides that are currently in use when
compared with samples from less agricultural impacted streams. Concentrations of
legacy pesticides alone exceeded the safety thresholds for daphnia in 6 water
samples and they increased sum of toxic units (SumTUD.magna) significantly in storm
water samples from agricultural impacted streams. These streams also exceeded
safety thresholds in 50 % of the sediment and suspended sediment samples and the
average contribution of legacy pesticides to SumTUC.riparius for bed sediments and
suspended sediments was > 90%. Our results suggest that legacy pesticides can be
highly significant contributors to the contemporary toxic exposure of stream biota,
especially macroinvertebrate communities, and that those communities were
primarily exposed to legacy pesticides via the sediment.
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Out of sight out of mind: A case study of the long term effect of capping a sea
depot of hazardous waste
K.S. Hatlen, Uni Research, SAM-Marin / Environment; M. Haave, Uni Research,
SAM-Marin / Uni Research Environment
Kollevågen bay was for 45 years a depot for Bergen citizens, accumulating
450.000m3 household and industrial waste. The depot was covered with sand and
gravel in 1982 and turned into a public beach. It was then re-covered with mesh,
sand and gravel in 2005. Kollevågen is now utilized as a recreational area for
bathers, boaters and naturalists. Yearly environmental monitoring has been
conducted from 2004 till present, comprising sampling of bottom sediment, blue
mussel (Mytilus edulis), liver and filet of cod (Gadus morhua) and filet of turbot
(Scophtalmus maximus). The samples have been analysed for PCBs (ICES 7) in
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sediment and biota, dioxin like (dl) PCBs in filet and liver of cod and PAH-16 and
heavy metals in sediment. Because the area is used by people, sand on the beach
was sampled for PCBs (ICES 7), and dietary advice for sea food consumption is
given each year. Levels of PCBs in bottom sediment increased after 2008 at all
stations. In 2012, the sediment at Kolle 1 and Kolle 5 contained 150,4 and 92,8
mg/kg (DW), respectively. Sediment on the beach did however not contain elevated
levels of PCBs. The bottom sediment was defined as poor and very poor
(Classification by Norwegian Environment Agency) for heavy metals and TBT at
Kolle 1, 2 and 5. PCBs in blue mussel had a steady decrease from 2004 (av:10,4
µg/kg) to 2013 (av:3,9 µ/kg). A decrease of PCBs is also seen in filet of cod, while
the levels were high in cod liver in 2009 and 2010 and in turbot filet in 2009 and
2012. The levels of dl-PCBs lay above treshold values (WHO-TEF 2005) for cod
liver in 2013 (Covered area: 75,20 pg TEQ/g. Outer area: 43,30 pg TEQ/g) and has
increased since 2012. The increased concentration of environmental contamination
after 2008 seen in many of the parameters, was explained by a ROV survey in 2013.
A crevasse in the cover of approx. 100m was detected, rendering contaminants
available to the environment. Hence the results have uncovered that attempts to
mend a severe pollution problem in a recreational area, was successful for a few
years only, and needs a long term solution.

Metals in the Environment: Fate, Speciation and
Bioavailability in Water, Soil and Sediment (II)
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A comparison between Diffusive Milli-gels and Chelex column assessment
copper bioavailability and toxicity to Ceriodaphnia dubia
M. Perez, LCABIEIPREM / LCABIE; S.L. Simpson, CSIRO Land and Water /
Centre for Environmental Contaminants Research; S. Reynaud, G. Lespes, M.
Potin-Gautier, NISTUniversity of Pau; E. Mignard, SOLVAY; P. Chery, Université
Bordeaux; J. King, CSIRO Land and Water; C. Jarolimek, M.S. Adams, CSIRO; D.
Schaumloeffel, B. Grassl, NISTUniversity of Pau
Environmental risk management requires profound knowledge of the uptake of
contaminants by biological systems. Copper is an essential trace element for living
organisms but can become toxic above a certain concentration. The strong
complexation of copper by a naturally occurring organic ligands, e.g. humic and
fulvic acids, lowers the bioavailability of copper and the rate of uptake by
organisms. Therefore, the determination of the bioavailability of copper is essential
for environmental management. Based on the concept of diffusive gradients in thin
films (DGT), but with differing geometry, the Diffusive Milli-gel (DMG) passive
sampler was developed for measuring dissolved copper concentrations in natural
waters. DMG are composed of a spherical polyacrylamide gel beads in which a
cation exchange resin is incorporated: Chelex 100. The manufacturing technique
uses a millifluic procedure that allows precise control of the size and the geometry
of DMG beads of around 1 millimeter diameter. The main advantage of this system
is to increase the exchange surface and allows a copper diffusion in three
dimensions. The DMG technique was applied to assessing the bioavailability of
copper in natural waters through comparison with a well-established Chelex-labile
column method and bioassays with Ceriodaphnia dubia. The study used ten
different waters, with a range of dissolved organic carbon (DOC), hardness and
alkalinity, that were spiked and equilibrated with copper. The labile copper
concentrations measured by the DMG and Chelex-column methods and toxicity
response was most strongly influenced by DOC. A strong linear relationship
between DOC and the 50% lethality concentration (LC50) for Ceriodaphnia dubia
was observed (r2 = 0.981). Water hardness and alkalinity did not significantly
influence the results. The results indicated that the DMG may provide a similar
ability to Chelex-column based approaches to predicting influence of DOC on the
bioavailability and toxicity of copper in natural waters. However, the DMG
methods can be more easily applied in situ and provide a time-integrated
measurement of labile copper, while remaining a good predictor of the toxicity of
copper to aquatic organisms.
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Application of the chronic nickel biotic ligand model in Australia
A. Peters, Wca Environment Ltd.; G. Merrington, Environment Agency; C.
Schlekat, NiPERA, Inc.; J.L. Stauber, CSIRO; G.E. Batley, CSIRO Land and Water
/ Centre for Environmental Contaminants Research; A.J. Harford, Dept. of the
Environment / ERISS Environmental Research Institute of the Supervising
Scientist Divison; R.A. van Dam, ERISS / Australian Government Department of
the Environment; J.C. Chapman, Honorary Scientific Fellow - Office of
Environment & Heritage / Ecotoxicology; M.S. Warne, DSITIA; C.W. Hickey,
National Institute of Water and Atmospheric Research; P.W. Glazebrook, RioTinto
Ltd.
The nickel BLMs applied within Europe show some shortcomings in the prediction
of nickel toxicity to Australian test species, although to a large extent this is likely
to be due to the relatively large apparent differences in the hardness of waters found
in Europe and Australia identified by the water chemistry survey. The lower
validation limit of the European nickel BLMs is at a calcium concentration of 2 mg
l-1, and potentially excludes a relatively large proportion of some types of
Australian waters from implementation of the existing nickel BLMs. The D. magna
BLM was able to make reliable predictions of nickel toxicity to the tested
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invertebrates (Ceriodaphnia and Hydra) when the low hardness Magela Creek
water was treated as an outlier due to its low water hardness. Poor predictions were
made for the toxicity of nickel to fish in Peechelba water, and for the toxicity to
Chlorella in Tea Tree water. The C. dubia BLM provided the most accurate
predictions for nickel toxicity to Lemna. Modifications to either the fraction of
active fulvic acid, or the binding parameters for nickel to fulvic acid, had only a
relatively limited effect in improving predictions. Increasing the binding constants
of both calcium and magnesium to the biotic ligand provided very good predictions
for fish, Ceriodaphnia, Hydra, and Chlorella in all of the tested waters, but did not
improve predictions for Lemna. This approach does not require any need to
distinguish between extremely soft (e.g. Magela Creek < 2 mg l-1 CaCO3) and soft
(e.g. Wellington 58 mg l-1 CaCO3) waters when making BLM predictions. It is
likely that the apparently different effect of calcium and magnesium which is
observed compared to the previously tested North American waters is due to the
low concentrations of calcium and magnesium found in some Australian waters.
There are indications that soft-water organisms respond differently to hard-water
organisms regardless of their origins.
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Nickel in lotic sediments: Understanding the role of Fe oxides in oxic surface
sediments
D. Costello, Kent State University / Biological Sciences; R. Mendonca,
Universidade Federal de Pernambuco / Depto. de Zoologia, Centro de Ciências
Biológicas; A. Harrison, University of Michigan / School of Natural Resources
Environment; J.M. Daley, University of Michigan / School of Natural Resources
and Environment; C.E. Schlekat, NiPERA; E.R. Garman, NiPERA /
Ecotoxicologist; C.R. Hammerschmidt, Wright State University / Department of
Earth Environmental Sciences; A. Burton, University of Michigan / School of
Natural Resources Environment
The toxicity of Ni in sediments is modified by the availability and cycling of
elements that form metal complexes that can limit Ni bioaccessibility. Under anoxic
conditions, reduced sulfur (e.g., AVS) and organic carbon (OC) are the primary
binding fractions for Ni; however, under oxic conditions, AVS is unstable and OC
can be rapidly respired. Fe oxide minerals are stable in oxic sediment and can sorb
Ni. Currently, environmental quality standards (EQS) for Ni in sediment recognize
that AVS and OC can reduce Ni toxicity, but these EQS may not be appropriate for
oxic sediments. We completed a laboratory experiment where two reference
sediments with differing binding capacities (i.e., AVS, OC, Fe) were spiked with Ni
(reference +4 concentrations) and equilibrated under anoxic conditions. These
sediments were aged in a flow-through mesocosm (100 days) while concurrently
exposing Hyalella azteca to the sediments to measure changes in toxicity during
aging. Concurrent sampling of sediment geochemistry revealed dynamics in
chemistry and toxicity as surface sediments oxidized. Total Ni pools remained
stable but porewater Ni declined, which suggests a change in Ni speciation as
sediments aged and oxidized. Further, our toxicity tests showed that sediments
became less toxic as they aged. Fe oxides increased through time in surface
sediments and sorbed a large fraction of Ni (50-80%). Additionally, a field
experiment was completed in four tributaries of the Burntwood River (Thompson,
MB, Canada): two tributaries impacted by mine effluent and two reference sites. At
each tributary we assessed acute toxicity of overlying water and sediment with in
situ chambers (H. azteca and Lymnaea stagnalis), native benthic macroinvertebrate
community, overlying water chemistry, and surface and deep sediment chemistry.
Effluent tributaries contained elevated sediment Ni (up to ~500 mg/kg) and higher
AVS (presumably from sulfate in effluent) than reference sites. Similar to lab
studies, we observed Ni sorbed to Fe oxide minerals at effluent sites. In situ toxicity
assays revealed that neither overlying water nor sediments in the effluent streams
were acutely toxic. Sensitive macroinvertebrates (e.g., Hexagenia) were observed
in reference and effluent tributaries, which suggests that sediment Ni is not causing
impairment. Collectively, these studies demonstrate that current sediment Ni EQS
are conservative and Fe oxides should be considered in future Ni bioavailability
models.
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The TICKET-UWM model can improve metals/inorganics environmental fate
modelling for chemicals management
F. Verdonck, ARCHE; H. Waeterschoot, Eurometaux; K.J. Rader, Mutch
Associates, LLC; K. Oorts, ARCHE; K. Delbeke, European Copper Institute; B.A.
Stubblefield, Oregon State University / Environmental and Molecular Toxicology;
P. Van Sprang, ARCHE
EUSES is a multimedia fugacity based fate model used as a decision-support
instrument in the European REACH and Biocides Regulations. This model, which
enables the user to calculate the risk for man and environment at the local, regional
and continental scale, has been developed primarily for organic substances and
needs refinements to predict the fate and exposure of metals. The Tableau Input
Coupled Kinetic Equilibrium Transport - Unit World Model (TICKET-UWM) was
therefore explicitly developed to model transport, fate, and toxicity for metals and
considers additionally key processes such as complexation by aqueous inorganic
and organic ligands (e.g., DOC), adsorption to particulate organic carbon (POC),
binding to biological receptors (biotic ligands), and transport of dissolved metals
and solids between the water column and sediment. The aim of this work is to
present the conceptual differences between both multi-media fate models for use in
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metal risk assessments. Additionally, a comparative model simulation using
realistic examples for the metals Cu and Co shows clear differences in exposure
concentrations when metal specific features are considered. The TICKET-UWM
model allows also for direct risk calculations. As a general conclusion it is therefore
strongly advocated to implement metal-specific features in decision-support
models such as EUSES in order to increase the ecological relevancy of the risk
assessment for metals. The risk characterisation part allows to use a high quality
reference database for the several metals included in the model.A comparison
between EUSES and TICKET-UWM clearly illustrates that metal-specific aspects
significantly affect the outcome of an exposure and risk assessment. It is therefore
strongly advocated to further investigate those differences in detail and implement
metal-specific features in decision-support models such as EUSES in order to
increase the ecological relevancy of the risk assessment for metals.
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How do aquatic organisms handle non-essential and potentially toxic metals in
their intracellular environment? A comparison among different metals and
across different species
P.G. Campbell, Université du Québec, INRS / INRS Eau Terre Environnement; P.
Couture, INRS / Centre Eau Terre Environnement; C. Fortin, University of Quebec
/ Centre Eau Terre Environnement; L. Hare, INRS-ETE; M. Rosabal, INRS-ETE /
Centre Eau Terre Environnement
Over the past 10+ years, we have investigated how aquatic organisms cope when
exposed to non essential metals such as silver, cadmium, nickel and lead. These
metals can enter living cells in a variety of ways, often by “fooling” the membrane
transporters that are responsible for the influx of essential metals. Once inside the
cell, the non essential metals may be detoxified, for example by complexation with
metallothionein or by sequestration in metal-containing granules. If detoxification
is incomplete, these metals will be available to bind to metal-sensitive sites within
the cell, such as enzymes or nucleic acids, potentially leading to deleterious effects.
To determine whether metal detoxification has been effective or not, we have used a
subcellular metal partitioning protocol involving gentle homogenization of the
target organ (e.g., gill or liver) or the whole animal, followed by differential
centrifugation and heat denaturation steps. The protocol normally yields five or
more fractions: cellular debris; metal-rich granules; organelles; heat-denatured
cytosolic proteins (HDP); heat-stable cytosolic proteins (HSP). The HSP and
granule-like fractions can be considered to represent detoxified metal, whereas the
HDP and organelle (e.g., mitochondria) fractions are normally classified as
metal-sensitive fractions. This separation scheme is clearly operationally-defined,
but it does allow comparisons of the partitioning of different metals in a given
species, or of a specific metal across different species. In this communication, we
compare the behaviour of Cd and Ni in a unicellular alga (Chlamydomonas
reinhardtii), an insect larva (Chaoborus sp.), a bivalve (Pyganodon grandis) and
three fish species (Perca flavescens; Anguilla anguilla; Anguilla rostrata). The alga
was exposed under controlled conditions in the laboratory, whereas the animals
were all collected in the field from contaminated sites representing metal
contamination gradients. In all the field-collected animals, we were able to
document a metal detoxification response involving the induction of
metallothionein-like peptides (MTLP). Less frequently, the non essential metal was
sequestered in the granule-like fraction. The results show predictable differences
between Cd (a soft metal) and Ni (a harder cation), but for a given metal they also
show inter-organ and subtle inter-species differences in the extent of metal
detoxification.
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Radioisotope techniques and aquatic ecotoxicology: understanding kinetics
and organ distribution of metals
T. Cresswell, ANSTO Institute for Environmental Research; S.L. Simpson, CSIRO
Land and Water / Centre for Environmental Contaminants Research; D. Mazumder,
Australian Nuclear Science and Technology Organisation / Institute for
Environmental Research; P. Callaghan, A. Nguyen, Australian Nuclear Science and
Technology Organisation / Life Sciences; M. Corry, Australian Nuclear Science
and Technology Organisation / Institute for Environmental Sciences
Gamma-emitting metal radioisotopes are valuable tools for studying metal
bioaccumulation in aquatic invertebrates, allowing the influx and efflux of multiple
metals to be analysed rapidly, at multiple intervals during an exposure period,
without sacrificing the organism. Furthermore, autoradiography of cryosectioned
organisms enables the organ distribution of accumulated metals to be visualised and
quantified. In the 1st study, Macrobrachium australiense (prawns) were exposed to
dissolved 109Cd and 65Zn either individually or as a mixture of both metals for 3
weeks before being transferred to isotope-free water for 2 weeks to depurate. At the
end of the depuration period, prawns were sacrificed, embedded in a resin and snap
frozen in liquid N2 prior to autoradiography. The 2nd study exposed one set of 15
prawns to dissolved 109Cd for up to 2 weeks, with three prawns being removed for
autoradiography at set times to determine the location of Cd accumulation in organ
tissues. A second set of 30 prawns was exposed to dissolved 109Cd for either 6 hours
(acute exposure) or 7 days (pseudo-chronic exposure) and allowed to depurate for
up to 3 weeks. Prawns were removed from the depuration tanks at set times for
autoradiography. For the 1st study, the majority of Cd uptake was localised within
the gills and hepatopancreas, while Zn accumulated in the antennal gland at
concentrations orders of magnitude greater than in other organs. This suggested that
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M. australiense may process Zn much faster than Cd by internally transporting the
accumulated Zn to the antennal gland. During the accumulation phase of the 2nd
study, the gills accumulated Cd at a rate 4 times greater than in the hepatopancreas,
with neither organ reaching Cd saturation over the 14 d uptake period. Furthermore,
there was an initial delay of 1-2 d before any significant activity appeared in the
hepatopancreas. Following an acute exposure to Cd, both the gills and
hepatopancreas depurated significant Cd within the first 24 h, while there was no
decrease following chronic exposure for the hepatopancreas. This suggests that
internal regulation processes are dependent on exposure time. The combination of
kinetic studies and autoradiography greatly increases our understanding of how
metal transport kinetics and internal processing may influence the toxicity of
essential and non-essential metals in the environment.

Emerging contaminants of urban origin: sources, sampling,
analytical issues and remediation techniques (II)
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Spatial Variability of Flame Retardants in Indoor Dust
S. Jílková, Masaryk University / RECETOX Research Centre for Toxic
Compounds in the Environment; L. Melymuk, Masaryk University, Faculty of
Science, RECETOX / RECETOX Research Centre for Toxic Compounds in the
Environment; . Vojta, Masaryk University / RECETOX Research Centre for Toxic
Compounds in the Environment; P. Bohlin Nizzetto, NILU Norwegian Institute
for Air Research; M. KrŃtkC, J. Klanova, Masaryk University / RECETOX
Research Centre for Toxic Compounds in the Environment
Indoor dust is often used to evaluate levels of semivolatile organic compounds
indoors, particularly for those with indoor sources, such as flame retardants (FRs).
Yet there are uncertainties about the type of information that can be obtained from
indoor dust. We conducted detailed sampling to assess spatial variability in indoor
dust concentrations and surface loadings, and the relationship between FR sources
and dust. From this, we assess the utility of dust for source identification, evaluating
overall indoor levels, or human exposure, and identify what practices in dust
collection must be used to achieve these ends. In a large residential room 18
individual samples were collected, covering a range of surfaces (carpet, hardwood
floor, furniture and electronic surfaces, and windows). Samples were analyzed for
10 PBDEs and 18 novel halogenated flame retardants (NFRs). Concentrations of
N10PBDEs were 53.8-620 ng/g. Surface loadings were 0.58-278 ng/m2. BDE-209
was the dominant compound in dust, comprising 28-97% of ÎPBDEs. However this
distribution had a spatial profile. The contribution of BDE-209 in floor dust was
consistently higher than on elevated surfaces (e.g. furniture, tables, windows), with
BDE-209 making up 83-97% of ÎPBDEs on floors, while on surfaces 28-87%. Of
the NFRs, 8 were below detection in all samples (TBP-BAE, TBX, TBP-DBPE,
TBCO, TBCT and PBBA). Concentrations of ÎNFRs were dominated by
BEH-TEBP, syn- and anti-DDC-CO, and Î- and ю-DBE-DBCH. ҎNFRs were
75.9-884 ng/g, and surface loadings were 0.807-685 ng/m2. The spatial distribution
of BDE-209 in the room suggested electronics as a primary source of the BDE-209:
there was a strong correlation between fraction of BDE-209 in the floor dust and
proximity to the TV unit (R2=0.92, p< 0.001). Similarly, for NFRs, the spatial
distribution suggested foam furniture as a source of BEH-TEBP, with a statistically
significant relationship between distance from couch and surface fraction of
BEH-TEBP (R2=0.46, p< 0.02). Thus, the spatial distribution of PBDEs and NFRs
in a residential environment demonstrates strong spatial variability related to
proximity to sources, surface properties, and dust surface loadings. This case study
suggests that spatial distributions of FRs in indoor dust can be used as a source
identification technique, but more information on the relationship between sources
and the spatial distribution of FRs in indoor dust is needed.
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Bioaccessibility of flame retardants in household dusts
C.D. Collins, Reading University / Soil Research Centre; S. Alcega-Garcia,
University of Reading
Flame retardants (FRs) are frequently added to a wide range of household products
e.g. furniture, electrical goods. Many of these products are known to be toxic and
significant quantities have been reported in household dusts. There is therfore the
potential for humans and particularly children, who are a more sensitive receptor, to
become exposed via ingestion. To fine tune risk assessments bioaccessibility
measures of these dusts can be undertaken to determine the likely total amount of
FRs releaed in the gastro intestinal tract. Using an establised bioaccessbility test for
organic pollutants (CEPBET) a range of FRs were studied. The principal control on
hte relaese of the FRs from the dust was the log KOW of the parent compound. The
nutritional status of the test also had a significant effect with higher values recorded
when it was operated in the fed state. Using a level 1 fugacity model the results were
well predicted suggesting a model approach may be appropriate for a broader suite
of compounds.
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Air contamination by endocrine disruptors: comparison of active and
passive samplers coupled to a multi-residue method
E. Moreau-Guigon, EPHE; F. Alliot, ecole pratique des hautes etudes UMR
SISYPHE; M. Teil, C. Bourges, EPHE; A. Desportes, EPHE / UMR METIS; M.
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Chevreuil, ecole pratique des hautes etudes UMR SISYPHE
Over 2 years, spatial (urban/suburban/forest area) and time scale
(seasonal/inter-annual) variations of a wide variety of endocrine disruptor
compounds (EDCs n= 59) were investigated in ambient air. Associated to a
multi-residue analytical method, three different samplers were used: an active
sampler and two passive samplers, PUF and leaves of plane trees (Platanus
hybridus). It was also the first investigation of air contamination at a regional scale
in France, which considered EDC distribution in gaseous and particulate phases.
All EDCs except tetrabromobisphenol A were encountered in the ambient air at
different frequencies up to 100%. Phthalates were the most abundant with
concentrations ranging from 10 to 100 ng.m-3, followed by polycyclic aromatic
hydrocarbons (PAHs) about 1 ng.m-3. Polychlorinated biphenyl (PCBs) and
bisphenol A concentrations were much lower (around 0.1 ng.m-3). In spite of their
relatively low vapor pressures, most of EDCs were mainly distributed in the
gaseous phase (> 80% in summer) which displayed a high scattering that might
explain EDC ubiquity even far away from their emission sources. EDCs were more
abundant in summer and rather governed by volatilization, except PAHs which
emissions were higher in cold season linked to combustion processes.
Benzo(a)pyrene concentrations were correlated to particle matter < 10 µm (PM10)
while PCBs and diethylphthalate concentrations were correlated to the temperature.
Molecular profiles in PUF samples were similar to those observed in active samples
and air concentrations were of the same order. For pollutants trapped inside plane
leaves, the first results concern PAHs and show the same profile between PUF and
active samples. However, the number of molecules trapped by leaves was higher
than by the other samplers, which could be due to the longer exposure time. The
quantity of pollutant trapped in leave is also correlated to the air concentration close
to the tree. Results for PCBs, PBDEs and phthalates seem to confirm the
relationship between leave and air contaminations. It appears that plane leaves are a
good indicator of air quality.
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Photodegradation of widely used antibiotics - Real world vs laboratory
studies. Are algal ponds the way forward?
E. Tzelepi, Lancaster University / Centre for Global EcoInnovation; C.J. Halsall,
Lancaster University / Lancaster Environment Centre; K. Waterhouse, Bowland
Analytical Support Ltd.
There are a growing number of studies that have detected pharmaceuticals and their
active metabolites in a variety of environmental waters including sewage effluent,
surface waters, groundwater and even drinking water. However, there are
knowledge gaps regarding the fate of these chemicals and how they breakdown
under different environmental conditions, perhaps giving rise to recalcitrant
degradation by-products. In this study a series of controlled aqueous-based
photolytic degradation studies were conducted under a simulated-solar light source
for a number of common veterinary antibiotics. Rates of degradation were related to
the light dose alongside the qualification of key degradates. These degradation tests
were then repeated under natural sunlight in a range of different water types
including filtered and unfiltered lake water. Some notable differences were
apparent. Interestingly, the presence of microorganisms in the water, particularly
certain algal species, appears to be increasing the rates of photochemical
degradation for a few of the test chemicals, including degradation of some of the
key transformation products. The work here suggests that novel, low-technology
methods, based on culturing key aquatic microorganisms, may serve as a plausible
route for enhanced removal of dissolved antibiotics and other pharmaceuticals from
sunlit waters.
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Reactivity of selected pharmaceuticals with ozone and their fate in advanced
wastewater treatment
E. Borowska, Silesian University of Technology / Departement of Environmental
Biotechnology; M. Bourgin, Eawag Swiss Federal Institute of Aquatic Science and
Technology; M. Boehler, Eawag / Department of Process Engineering; H.
Siegrist, Eawag / Process Engineering; J. Hollender, Eawag / Environmental
Chemistry; C.S. McArdell, Eawag / Department of Environmental Chemistry; U.
von Gunten, Eawag Swiss federal Institute of Aquatic Science and Technology
In the recent years the presence of anthropogenic pollutants in the aqueous
environment has gained more and more concern. Because of the low removal
efficiency of conventional municipal wastewater treatment for many polar
contaminants like pharmaceuticals, new treatment methods have been developed.
Ozone-based processes have been investigated in laboratory and also pilot- and few
full-scale plants. The results showed the huge potential of these methods. The aim
of the study was to investigate advanced methods using ozone for wastewater
treatment. In the scope of the study was: (i) determination of reactivity of
compounds in reaction of O3, (ii) identification of ozonation products (OPs) of
highly reactive compounds, (iii) investigation of the fate of micropollutants in the
ozonation process performed at the full scale ozonation facility in the wastewater
treatment plant (WWTP) Neugut in Dübendorf. The Neugut WWTP is the first
facility in Switzerland with such a permanent equipment. In the study 8
pharmaceuticals which occur in significant concentrations in WWTP effluents are
investigated- 2 antihistamine drugs (cetirizine and fexofenadine), an antipsychotic
drug (amisulpride) and 5 hypertension drugs from sartans family (candesartan,
losartan, telmisartan, irbesartan, eprosartan). Investigated compounds represent

SETAC Europe 25th Annual Meeting Abstract Book

wide range of reactivity, including very reactive compounds such as cetirizine
(kO3=1.7•105 M-1s-1), medium reactive compounds such as candesartan (kO3=563
M-1s-1), but also compounds with very low reacitivity such as irbesartan (k O3=23
M-1s-1). Laboratory studies proved that ozonation leads to formation of
transformation products rather than full mineralization. For instance for cetirizine
list of 10 OPs was proposed, and 3 of these compounds have a commercial
standard. These OPs were included into the monitoring list in Neugut WWTP.
Preliminary studies conducted in the full-scale ozonation facility at Neugut WWTP
validated the results obtained in the lab-scale. Compounds considered as highly
reactive were removed efficiently during ozonation, while the compounds of low
reactivity were still detected at lower concentration in the effluent. In parallel to the
degradation of parents compounds, the formation of OPs was observed, for instance
cetirizine N-oxide was detected while cetirizine was degraded. Detailed studies
concerning the fate of organic micropollutants in advanced treatment of wastewater
with ozone are in progress.\n
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Performance assessment of advanced water treatment processes for the
removal of per- and polyfluoroalkyl substances (PFASs)
L. Ahrens, Swedish University of Agricultural Sciences (SLU) / Dept of Aquatic
Sciences and Assessment; S. Lundgren, S. Englund, C. Persson, Swedish
University of Agricultural Sciences SLU / Department of Aquatic Sciences and
Assessment; P. McCleaf, Uppsala Vatten; E. Lavonen, A. Keucken, Swedish
University of Agricultural Sciences SLU / Department of Aquatic Sciences and
Assessment; P. Ericsson, Norrvatten; S.J. Kohler, Swedish University of
Agricultural Science / Department of Aquatic Sciences and Assessment; K.
Wiberg, Swedish University of Agricultural Sciences (SLU) / Department of
Aquatic Sciences and Assessment
Per- and polyfluoroalkyl substances (PFASs) comprise a diverse group of
chemicals that have been widely used as processing additives during fluoropolymer
production and as surfactants in consumer applications for over 50 years. PFASs
are persistent against typical environmental degradation processes and have been
found ubiquitously in water, air, food, wildlife and humans. Recently, several
drinking water sources had to be restricted or even shut down because of chemical
pollution from PFASs in Stockholm and Uppsala, Sweden. In this study, the
removal efficiency of PFASs will be evaluated using lab-scale, pilot-scale, and
full-scale water treatment techniques. In addition, the effect of the character of
dissolved organic carbon (DOC) on the removal efficiency of PFASs will be
evaluated. The results showed the best removal efficiency using nanofiltration (NF)
membrane techniques (in average 50%), followed by magnetic ion-exchange resin
(MIEX®, 33%), iron (III) chloride (FeCl3, 16%), and 20 mg L-1 powdered activated
carbon (PAC, 14%). Different removal efficiencies were found for waters having
widely different organic carbon compositions, indicating that the DOC
characteristics (e.g. source, relative age and degree of humification, pH and
absorbance) have an influence on the removal efficiency of PFASs in water.
Overall, the results of this study will improve our understanding of the removal
efficiency of advanced water treatment processes for PFASs and the role of DOC.
The knowledge will help the stakeholders in drinking water industry to make the
right investments in future drinking water processes.

POPs and Pseudo-POPs: Environmental occurrence and
exposure (II)
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Tracing sources for contamination of per- and polyfluoroalkyl substances in
ground and drinking water
L. Ahrens, Swedish University of Agricultural Sciences (SLU) / Dept of Aquatic
Sciences and Assessment; S. Bergström, Swedish University of Agricultural
Science / Aquatic Sciences and Assessment; K.E. Holmstrom, SWECO; E.J. Ribeli,
SLU; K. Wiberg, Swedish University of Agricultural Sciences (SLU) / Department
of Aquatic Sciences and Assessment
The quality of tap water in Sweden is considered to be high. Recently, however,
several water sources had to be shut down because of pollution of per- and
polyfluoroalkyl substances (PFASs). In many cases, contamination from a nearby
aqueous fire-fighting foam (AFFF) contaminated site is the obvious source. In other
cases, tracing the origin of the PFAS pollution is challenging, especially when
multiple sources may be responsible and the distance between the
PFAS-contaminated site(s) are far from the contaminated well(s). To dimension the
problem, we conducted a nationwide survey of PFASs in Swedish surface and
drinking water. Grab samples from 41 rivers and 236 municipal drinking water
plants, totally supporting 45% of the Swedish population, were analyzed. We also
conducted a local source tracing study, where samples were collected in soil,
sediment, groundwater, surface water and drinking water at three fire-fighting
training sites in Uppsala, Sweden, and in the nearby area. Target analytes included
25 PFASs: including PFCAs, PFSAs, FOSA, methyl and ethyl FOSAs, methyl and
ethyl FOSEs, FOSAA, methyl and ethyl FOSAAs, and 6:2 FTSA. Five rivers
showed distinctly elevated levels above the median ΣPFASs of 4.2 ng L-1. PFOS
exceeded the annual average Environmental Quality Standard (EQS) of 0.65 ng L-1
at 12 of 44 sampling sites. In the drinking water, PFASs were detected in 52 of the
samples (22 %). Four of the samples exceeded the action limit recommended by the
24

Swedish National Food Agency (ΣPFASs 90 ng L-1), and one sample exceeded also
the health based limit (900 ng L-1). High levels of PFASs were detected in the
ground water near two of the fire-fighting sites (ΣPFASs 1000-8000 ng L-1). The
PFAS composition changed significantly from the contaminated soils to the aquifer
and also along the geohydrological flow path. A Principal Component Analysis of
the fingerprints of PFASs in the groundwater showed that one of the contaminated
sites matched the fingerprint of the contaminated drinking water aquifer. PFAS
contamination of drinking water is a recently detected problem in Sweden.
Contaminated sites must be localized and the sources for the contamination should
urgently be traced. Our study shows that monitoring and fingerprint analysis can be
used for tracing sources for PFAS contamination in ground and drinking water. A
prerequisite for successful fingerprinting analysis is broad screening of PFASs
including precursors, high measurement accuracy, and low limits of detection.
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Environmental occurrence and exposure of 182 POPs and pseudo-POPs in
surface water in France
F. Botta, INERIS; H. Budzinski, University of Bordeaux / UMR EPOC Equipe
LPTC; F. Lestremau, S. ANDRES, INERIS; F. Alliot, M. Chevreuil, ecole pratique
des hautes etudes UMR SISYPHE; M. Devier, University of Bordeaux / UMR
CNRS EPOCLPTC; P. Labadie, University of Bordeaux / UMR EPOC Equipe
LPTC; C. Cren, Insitut des Sciences Analytiques UMR TRACES Team; e. vuillet,
ISA; D. Amouroux, LCABIE IPREM / UMR CNRS; e. tessier, Université Pau;
M. Montperrus, Université de Pau; V. Dulio, INERIS
A screening study of emerging contaminants was carried out in 2012 in surface
waters in both metropolitan France and overseas departements (Martinique,
Guadeloupe, Reunion, Mayotte and French Guiana) as part of the National Action
Plan against pollution of the aquatic environment, which implies the regular
updating of the lists of substances to be included in monitoring programmes.
Different data were collected, such as the presence/absence of each investigated
compound (concentration levels above the limit of quantification), the level of
concentration observed in the aquatic environment and the degree of exceedance of
predicted no effect concentration thresholds(PNEC - Predicted No-Effect
Concentrations). 182 substances were selected (out of which 82 analytes to be
measured in the water matrix, 134 in the sediment matrix and 48 in both matrices).
The substances monitored in this campaign included a large range of contaminants
(PAHs & degradation products, alkyl perfluorinated compounds, plasticisers,
pharmaceuticals, pesticides, antioxidants, petrol additives, industrial products and
personal care products). A total of about 400 monitoring data were collected for
each substance for the water matrix and 150 for the sediment matrix. In conclusion,
this screening study allowed the collection of about 50000 datasets for chemical
contaminants in continental surface water. It has, however, to be noted that this
study was focused on a limited number of substances/sites and it is therefore not
intended to display the status of contamination of the aquatic environment by
micropollutants in France. Further to this screening campaign 64 substances (44 for
water and 47 for sediment) were prioritised (based on frequency of quantification,
frequency and degree of PNEC exceedance and hazardous properties with a
specific focus on bioaccumulation and persistency) and were selected for inclusion
in the national Watch List for future monitoring in French aquatic environments
(2015-2021).
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Occurrence of emerging contaminants in environmental compartments in
relation to substance properties - a case study based on Swedish and Nordic
screening studies
E. Brorström-Lundén, IVL Swedish Envirionmental Research Institute; M.
Rahmberg, IVL Swedish Environmental Research Institute; J. Munthe, IVL
Swedish Environmental Research Institute Ltd
In order to identify and investigate the presence of emerging chemicals in the
Swedish environment, screening studies have been carried out for more than 10
years. Screening in this context means that environmental samples from various
matrices in different geographical locations, also including remote areas, are
analysed for certain selected chemicals. The overall objective of a screening study
is to investigate the occurrence and concentration levels of selected chemicals in a
variety of environmental media. Additional aims are to identify possible emission
sources, highlight important transport pathways and to investigate possible up take
in biota and accumulation in the ecosystem and risk for human exposure. How
widespread a chemical is in the environment depends on factors such as emission
sources, use pattern and on its physicochemical properties, e.g. persistence.
Screening is a first step in procedures for risk estimates, prioritization procedures
and emission control measures. Here we will give an overview of the occurrence of
emerging chemicals in different environmental compartments by sorting and
ranging data in relation to substance properties using multivariate methods such as
Principal Component Analysis (PCA) to determine if any patterns and/or
co-variation exist in the data. In this case study environmental pathways and risks
will be identified using this methodology. Examples of chemicals which have been
included in screening studies are such as flame retardance, (brominated,
phosphoros), plasticizers (phthalates), pharmaceuticals and chemicals included in
personal care products (siloxanes, UV-filters). Several of the screened substances
mentioned above are frequently present in the Swedish environment and in most of
the included matrices.
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Occurrence, distribution and bioaccumulation of persistent priority and
emerging contaminants in coastal settings (Bay of Cadiz, SW Spain)
M.G. Pintado-Herrera, University of Cadiz; E. Gonzalez-Mazo, University of
Cadiz / Physical Chemistry; P. Lara-Martin, Physical Chemistry
Since the second half of the 20th Century, synthesis of chemical products has
experienced an exponential growth. It is therefore necessary to better assess the
environmental behavior, persistence and possible toxicological effects of new
synthetic organic compounds. In that sense, the present work focus on better
understanding the occurrence and fate in costal systems of a wide variety of
hydrophobic (log Kow > 3-4) personal care products (PCPs), and comparing them
with those better known persistent organic pollutants (POPs). Distributions of both
POPs and PCPs have been analyzed in several environmental compartments from
the highly urbanized Bay of Cadiz (SW Spain). More than 100 priority (PCBs,
PAHs, pesticides from several classes) and emerging contaminants (fragrances, UV
filters, insect repellents, antimicrobials, and new organophosphate flame retardants)
have been measured in surface seawater and sediment samples. Additionally, caged
clams (Ruditapes philippinarum) were deployed in this area during 2013 to account
to assess bioconcentration of selected target compounds. About 60% of the target
analytes were detected in aqueous samples (up to 2.4 ng/mL). Those compounds
showing the highest concentrations were synthetic fragrances such as OTNE,
galaxolide and tonalide, followed by UV filters (mostly homosalate and
octocrylene). Regarding priority compounds, the occurrence of PAHs was
confirmed in all samples, being predominant (up to 82% of total concentration)
over many PCPs and the rest of POPs. Other chemicals such as PCBs, pesticides,
antimicrobials (i.e. triclosan) and insect repellents were only detected occasionally,
and always accounting for less than 5% of the total concentration. Levels of POPs
and PCPs in surface sediments were usually between 2 and 4 orders of magnitude
higher than in the dissolved phase, which can be expected due to their low polarity.
Their distribution patterns revealed different sources, such as the accumulation of
hydrocarbons towards the west side of the bay due to intensive road and marine
traffic between cities. However, concentrations of target compounds were also
related to texture and organic carbon content of sediments. Regarding biota
samples, analysis of whole tissues revealed the occurrence of the same
contaminants found in both aqueous and particulate phases, and levels were
significantly higher than those previously measured in non-exposed organisms,
suggesting the occurrence of bioaccumulation processes.
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Persistent organic pollutants in European eels (A. Anguilla) and American
eels (A. rostrata): comparison between the Saint-Lawrence estuary and the
Gironde estuary
M. Lauzent, LPTC-EPOC, University of Bordeaux / UMR EPOC LPTC; P.
Labadie, University of Bordeaux / UMR EPOC Equipe LPTC; L. Peluhet,
Université de Bordeaux / UMR EPOC LPTC; K. Lemenach, University of
Bordeaux / UMR CNRS EPOCLPTC; P. Couture, INRS / Centre Eau Terre
Environnement; M. Baudrimont, Université Bordeaux1; H. Budzinski, University
of Bordeaux / UMR EPOC Equipe LPTC
Since 1980, eels suffer from a sharp decline in their population. Many
anthropogenic and natural causes are possible. However, eels by their life history
characteristics are particularly vulnerable to persistent organic pollutants such as
polybrominated biphenyls ethers (PBDEs), polychlorinated biphenyls (PCBs) and
organochlorine pesticides (OCPs). In the present work, we present a comparative
study of POP levels in American eels (Anguilla rostrata) and European eels
(Anguilla anguilla). The levels of contamination of PBDEs, PCBs and OCPs were
quantified in 208 muscle samples of yellow eels and 85 muscle samples of silver
eels collected in the Saint-Lawrence estuary (Québec, Canada) and the
Garonne-Gironde river-estuary continuum (France). \n Yellow eels from the
Gironde estuary were significantly more contaminated by PCBs and OCPs that eels
from the St. Lawrence estuary. As regards PBDE concentrations, the St. Lawrence
estuary appears more impacted by PBDEs for silver eels. We also highlighted the
fact that the difference in contamination between yellow and silver eels was mainly
due to the significant lipid reserves of silver eels that promote the accumulation of
lipophilic contaminants such as PCBs, OCPs and PBDEs.
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Pyrethroid bioaccumulation in Mediterranean dolphins
. Aznar-Alemany; C. Corcellas, IDAEA / Department of Environmental Chemistry;
J. Gimenez, R. de Stephanis, EstaciÃn BiolӃgica de DoӃana (CSIC) / Department
of Conservation Biology; E. Eljarrat, IDAEA-CSIC / Department of Environmental
Chemistry; D. Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and
Water Research
Pyrethroids are organic pollutants with high hydrophobicity used as insecticides.
Concern exists about aquatic organismsѢ_ exposure to their toxicity. They were
believed to be converted to non-toxic metabolites in mammals, but our group has
detected them in human breast milk and has proved their bioaccumulation in marine
mammals and river fish. The present study investigates the occurrence of pyrethroid
compounds in liver samples from striped dolphins (Stenella coeruleoalba)and
common dolphins (Delphinus delphis) from southern Spain, as the first attempt to
determine the occurrence and bioaccumulation and distribution of pyrethroids in
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marine mammal tissues from the Mediterranean Sea. Samples of dolphin tissue
were collected from the Abloran Sea (south of Spain) between 2003 and 2010,
including 37 liver samples from striped dolphin and different tissues—blubber,
muscle, liver, brain and kidneys—from 11 common dolphins. The analytical
method monitored 10 pyrethroids, including cypermethrin and detamethrin. For the
sample preparation lyophilized sample was spiked with internal standards,
extracted by sonication and underwent a clean-up with alumina and C18 SPE
cartridges. Extracts were analysed by GC-NCI-MS/MS. Method recoveries for the
pyrethroids ranged 53-116 % and method LODs and LOQs were 0.02-0.46 ng/g and
0.08-1.54 ng/g, respectively. Pyrethroids were detected in 87 % of the striped
dolphins and 100 % of the common dolphins, with total concentrations of
nd-5,210 ng/g lw and 69-2,036 ng/g lw, respectively. These levels were higher than
those reported found in dolphins from Brazil (7.0-68 ng/g lw). Permethrin and
tetramethrin were the main contributors to the pyrethroid profiles for all tissues.
The samples of striped dolphins where used to observe that bioaccumulation of
pyrethroids was unlike that of persistent organic pollutants (POPs), as pyrethroid
levels were not correlated to the age of the specimens. Levels slightly increase from
calves to juveniles, whereas juveniles present similar levels to adults.
Metabolization of pyrethroids after achieving sexual maturity might account for
this pattern. Because of the pyrethroids lipophilic behaviour, blubber was the most
contaminated tissue and brain showed the lowest levels. Normalizing the data to the
lipid content, the highest value was for muscle by far, suggesting a preference for
that tissue.

Aquatic Nanotoxicology: from Freshwater to Seawater overcoming the difficulties of standard toxicity tests and the
implications for higher tier toxicity testing (II)
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Effects of titanium dioxide nanoparticles on aquatic ecosystem: The first
outdoor mesocosm experiment
B. Jovanovic, Ludwig Maximilians University of Munich / Chair for Fisheries
Biology and Fish Diseases
During the course of the 78 days nine outdoor mesocosms, capacity 1350 L each,
situated on a pontoon platform in the middle of a lake were exposed to 0 µg L-1
TiO2; 25 µg L-1 TiO2; or250 µg L-1 TiO2 nanoparticles five times a week. E171
human food additive grade TiO2 was used using environmentally relevant
concentrations arriving from wastewater treatment facility plants. Mesocosms were
inoculated with sediment, phytoplankton, zooplankton, macroinvertebrates,
macrophytes, and fish before exposure simulating a complete food chain.
Physicochemical parameters of the water; nutrient concentrations; and the biomass
of the various taxons were monitored. Concentrations of 25 µg L-1 TiO2 and250 µg
L-1 TiO2 have caused reduction in the amount of the available soluble reactive
phosphorus in the mesocosms by 10 % and 25 % respectively, but not in the amount
of total phosphorous. The biomass of Rotifera was significantly reduced by 36 %
and 48 % in the TiO2 25 µg L-1 and TiO2 250 µg L-1 treatments respectively when
compared to the control, however the biomass of other monitored groups:
Cladocera, Copepoda, phytoplankton, macrophytes, chironomids, and fish
remained unaffected. In conclusion, environmentally relevant concentrations of
TiO2 nanoparticles may negatively affect certain parameters and taxons of the
freshwater aquatic ecosystem. However, these negative effects are not big enough
to affect the overall function of the ecosystem as there were no cascade effects that
could lead to a change in the trophic state and primary production, or in a major
shift in a food web.
108
Responses of stream microbial communities to nanosilver: search for effective
stress indicators
A. Tlili, Eawag / Environmental Toxicology; A. Pradhan, University of Minho /
Department of Biology; C. Pascoal, F. Cassio, University of Minho / Centre of
Molecular and Environmental Biology (CBMA), Department of Biology; M.O.
Gessner, Institute of Freshwater Ecology and Inland Fisheries
Global increases in the commercial use of nanoAg have raised concerns about the
release of nanoAg into fresh waters, causing a potential risk to aquatic biota and
associated ecological processes. In streams, microbial communities play a key role
in organic matter turnover and energy transfer from plant-litter to higher trophic
levels. However, little is known about their responses at the community level to
environmentally realistic concentrations of nanoAg. We investigated responses of
stream microbial communities to low concentrations of nanoAg by determining i)
dose- and time-response curves and ii) effective physiological indicators for
oxidative stress induced by nanoAg and ionic Ag. To this end, stream microbial
communities involved in leaf-litter decomposition were exposed to citrate-coated
nanoAg (~30 nm d.m.; 4 levels ≤ 50 μg L-1) for 6, 24 and 96 h. Effects of Ag+ (2.5
μg L-1 as AgNO3, corresponding to 5% of dissolved Ag(I) from the highest
concentration of nanoAg used) were compared with those of nanoAg. Exposure to
nanoAg decreased fungal species richness and reproduction in a dose- and
time-dependent manner, but did not affect fungal biomass. All tested antioxidant
enzymes involved in the ascorbate-glutathione cycle showed similar response
patterns to nanoAg. Activities of superoxide dismutase (SOD), catalase (CAT),
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glutathione peroxidase (GPx) and glutathione S-transferase (GST) increased with
increasing nanoAg concentration and exposure time. The stress responses to Ag+
were stronger than to nanoAg at a 10 times higher concentration, but weakened with
time. Higher activities of SOD and GPx indicated greater contributions of these
enzymes to antioxidant defence against the stress induced by nanoAg. Overall,
these results suggest that the antioxidant enzymes related to the
ascorbate-glutathione cycle can play a key role in the antioxidant defence
mechanisms of stream microbial communities against the stress induced by nanoAg
at environmentally realistic concentrations. The impacts of Ag+ were more
pronounced than those of nanoAg and they decreased with time. This might be
related to a decline in silver bioavailability. Acknowledgements: This study was
supported by the SNF through its NRP 64 program, the DAAD-FCT-2013-2014,
PTDC/AAC-AMB/121650/2010 and PIDDAC-PEst-OE/BIA/UI4050/2014.
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Pollution induced community tolerance of microbial decomposers to silver
nanoparticles
D. Batista, University of Minho / Centre of Molecular and Environmental Biology
CBMA; A. Tlili, Eawag / Environmental Toxicology; M.O. Gessner, Institute of
Freshwater Ecology and Inland Fisheries; C. Pascoal, F. Cassio, University of
Minho / Centre of Molecular and Environmental Biology (CBMA), Department of
Biology
The production and use of silver nanoparticles (AgNPs) has significantly grown
over the last decade. This has increased the risk that a fraction of the NPs is
transported to wastewaters and ultimately to rivers and coastal waters where NPs
and released ionic silver can have toxic effects. Plant litter decomposition is an
important ecosystem process promoted by both fungi and bacteria, different species
of which may vary in their sensitivities to pollutants. Based on the concept of
pollution-induced community tolerance (PICT), the main goal of the present study
was to determine whether exposure of bacterial and fungal decomposers to low
doses of nano and ionic silver shifts microbial community structure and thus
increases community tolerance to nano and ionic silver. Microbial communities
associated with leaf litter were exposed for 25 days to AgNPs (50, 100 and 200 µg
L-1) and AgNO3 (20 µg L-1). Tolerance acquisition was measured in short-term
bioassays to establish dose-response curves for several endpoints: fungal
sporulation, bacterial production, microbial respiration and the potential activity of
leucine aminopeptidase (LAP). AgNPs were stable throughout the experiment.
Cluster analysis of DGGE fingerprints showed that fungal and bacterial
communities were affected by long-term exposure to AgNP and AgNO3. For all
pre-exposed communities, the concentration inhibiting sporulation and bacterial
production by 50% was higher for nano than for ionic silver. All endpoints analysed
support the PICT concept, since communities pre-exposed to AgNP and AgNO3
were always more tolerant to nano and ionic silver than the control community.
These results suggest that the application of PICT to aquatic microbial decomposer
communities provides a powerful tool for AgNP risk assessment.
Acknowledgement: This work was supported by the Swiss National Science
Foundation (SNF, 200020_134750/1) as part of the National Research Programme
NRP 64 on Opportunities and Risks of Nanomaterials, FEDER-POFC-COMPETE,
the Portuguese Foundation for Science and Technology
(PEst-OE/BIA/UI4050/2014, PTDC/AAC-AMB/121650/2010, FCT-DAAD
2013-2014), the German Academic Exchange Service (DAAD, 57036658) and a
PhD fellowship to D.B. (SFRH/BD/88181/2012).
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The impact of silver nano-particles to planktonic microorganisms: from
viruses to pico- and nano- sized protists
A. Tsiola, Institute of Oceanography; P. Pitta, Hellenic Centre for Marine Research
Crete / Institute of Oceanography; A. Callol, M. Kagiorgi, I. Kalantzi, Hellenic
Centre for Marine Research / Institute of Oceanography; M. Tsapakis, Institute of
Oceanography
Planktonic microorganisms play a key role in global biogeochemical cycles and
regulate the great majority of oceanic processes. The importance of marine
microbial life raised the need for accurate enumeration of the abundance and
accurate conversion to biomass of the main microbial members. Under the current
scenarios of increased concentration of nano-materials flowing into the oceanic
realm, the necessity to study marine microbial assemblages is particularly high. For
this reason, during this project, we aimed to assess the impact of silver
nano-particles (AgNPs) on the living organisms of the planktonic food web of an
oligotrophic coastal area, with the use of microcosm and mesocosm experiments.
To our knowledge, this is the first time that such experiments have been designed in
the marine environment, providing the opportunity to include all major players of
an oceanic system and study their responses to AgNPs manipulation. The interplay
between viruses and pico- and nano-sized microbes (bacteria and protists) was
assessed, in terms of abundance and biomass, with the use of syringe pumped and
conventional air pressure flow cytometry on a daily basis. Bottles and mesocosm
bags were filled with water from the bay of Gournes (Heraklion, Crete) and were
finally deployed in a large concrete tank, at in situ temperature. Three incubations
were not manipulated and served as controls, while the rest received a certain
amount of AgNPs. Results from the microcosm experiments aided in the final
decision of the AgNPs added, in order to mimic as realistically as possible their
expected effect in the future; low concentrations of AgNPs showed a dissolution
26

trend, BPEI coating (in contrast to) hindered dissolution to a greater extend than the
controls, while it allowed significantly higher increase of chlorophyll. Assessing
the dynamics of the key producers and recyclers of organic material in the oceans in
response to elevated AgNPs is of critical importance. Abundance and biomass are
crucial parameters when studying complex microbial assemblages that provide
invaluable information regarding the interplay among the microbial food web
components. In combination with associated measurements, such as bacterial
activity assays (live/dead assessment) and oxidative stress response (production of
reactive oxygen species), the impact of introducing AgNPs in aquatic ecosystems
will be evaluated.
111
Biomarker responses and silver accumulation in fish chronically exposed to
silver nanoparticles in a lake ecosystem
J.D. Martin, Trent University; V.S. Langlois, Royal Military College of Canada
(Dept. of Chemistry) / Chemistry and Chemical Engineering; M.D. Rennie,
University of Manitoba; C.D. Metcalfe, Trent University / Water Quality Centre
Due to the antibacterial properties of silver nanoparticles, these nanomaterials are
found in an increasingly wide range of food packaging materials, textiles,
household appliances, cosmetics, and medical devices. There are concerns that
silver nanoparticles are entering waterways from municipal sewage systems in low
(µg/L) concentrations, and their effects on aquatic ecosystems are poorly
understood. The toxicity of silver nanoparticles may be due to the nanoparticle
itself, the release of silver ions, or a combination of both. The goal of this research
was to determine if silver nanoparticles added to a lake (i.e., Lake 222) at the
Experimental Lakes Area, ON, Canada induced biomarker responses and resulted
in accumulation of silver in yellow perch (Perca flavescens) and northern pike
(Esox lucius) that are resident fish in the lake. Suspensions of PVP-capped silver
nanoparticles were added to the lake continuously over 18 weeks (i.e., June to
October, 2014) from an onshore point source. Concentrations of silver in the water
column estimated by deploying passive samplers at five sites in the lake indicated
that there was gradient of concentrations across the lake, with time weighted
average concentrations
112
Impact of Nanoplastic Particles on the Innate Immunity of Fathead Minnow
(Pimephales promelas)
A. Greven, Chair of fish disease and fisheries biology LMU Munich; T.M. Merk,
Ludwig Maximilians University of Munich / Chair for Fish Diseases and Fisheries
Biology; M. Klapper, Max Planck Institute for Polymer Research / Department of
Synthetic Chemistry; B. Jovanovic, Ludwig Maximilians University of Munich /
Chair for Fisheries Biology and Fish Diseases; D. Palić, Iowa State University /
Biomedical Sciences
Pollution of the oceans with large and small-scale plastic litter is an area of growing
concern. Large plastic items are a well-known threat to aquatic wildlife. However,
micro and nano-sized plastic particles can easily be ingested by various aquatic
organisms and potentially interfere with natural defense mechanisms leading to
health problems. Microplastic has shown to cause granulomas and inflammatory
reactions in blue mussels but little is currently known about the effect of micro-, and
nano-plastic on the immune system of vertebrates. The effect of polystyrene (PS)
and polycarbonate (PC) nano-sized (400-800 nm) particles (NP) on the innate
immune system of a model fish species, fathead minnow (Pimephales promelas),
was examined using neutrophil function assays. To determine the effects of PCNP
and PSNP on the innate immune response in vitro application of NPs on neutrophil
oxidative burst, degranulation of primary granules, and neutrophil extracellular trap
(NETs) release assays were used. Application of both PSNP and PCNP (0.1 µg µl-1
each) caused a significant stimulation of oxidative burst, degranulation, and NETs
release of up to 30-100% increase compared to a non-treated control. This study
outlines the stress response of the innate immune system of fish and indicates a
potential for polystyrene and polycarbonate nanoparticles to interfere with disease
resistance in fish populations.

Modelling of pesticides and biocides fate and exposure in a
regulatory context (II)
113
VULPES WEB, a user-friendly web software for the evaluation of
groundwater vulnerability to pesticides at territorial level
A. Di Guardo, Universita degli Studi di Milano-Bicocca / Department of Earth and
Environmental Sciences; A. Finizio, University Milano - Bicocca
The groundwater VULnerability to PESticide software system (VULPES) is a
user-friendly, GIS-based and client-server software developed to identify
vulnerable areas to pesticides at regional level making use of pesticide fate models.
It is a Decision Support System developed as a web application software aimed to
assist the public policy makers to investigate areas sensitive to plant protection
products in order to propose limitations of use or mitigation measures. VULPES
works at NUTS 2 level identifying the so-called Uniform Geographical Unit (UGU)
which are areas characterised by the same agro-environmental conditions (soil type,
meteorology, irrigation amounts). In each UGU it applies the PELMO or the
PEARL model (according to user’s choice) obtaining the 80th percentile of the
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substance concentration at 1 meter depth; then VULPES creates a vulnerability map
in shapefile format which classifies the outputs comparing them with the lower
threshold set to the legal limit concentration in groundwater (0.1 μg/l). VULPES
allows making ad-hoc modifications to several input data, such as active ingredients
physical-chemical properties, crop or soil parameters in order to address user’s
needs.
114
Kinetics of rapid covalent binding of aromatic amines to soil
M. Matthies, University of Osnabrueck / Institute of Environmental Research; M.
Theiling, University of Osnabrueck / Physics; K. Hideg, University of Pécs /
Organic and Medicinal Chemistry; H. Steinhoff, University of Osnabrueck /
Physics
The spatial and temporal variability of the exposure and fate of pesticides, biocides,
and other chemicals in soil and sediment is controlled by their transformation,
sorption and binding processes. In biodegradation simulation studies, many of these
xenobiotic chemicals exhibit a large fraction of residues, which cannot be further
extracted even by harsh methods (“non-extractable residues”, NER). The paper
presents a new approach of using stable paramagnetic spin probes for investigating
the kinetics of covalent binding of xenobiotic functional groups with natural soils.
Luvisol soil (silt loam) and Leonardite humic acid (LHA) were incubated with the
nitroxide spin label Anilino-NO
(2,5,5-Trimethyl-2-(3-aminophenyl)pyrrolidin-1-oxyl), which contains an aromatic
amino functionality susceptible to interaction with soil organic matter (SOM). ESR
spectra of soil samples were recorded at X-band frequency (9.43 GHz) at room
temperature. A broad ESR signal was observed of Anilino-NO incubated in soil or
LHA, which indicates strong restriction of the reorientational motion of the spin
probe, i.e. immobilzation due covalent binding of the aromatic amino group. This
signal increased immediately after incubation and was used to determine the
kinetics of the covalent bond formation. The maximum is approached after
approximately half an hour followed by a slow decrease, which is attributed to the
recombination of the unpaired electron of the NO moiety. A kinetic two-box model
was used for fitting the measured values and determining the rate constants
assuming pseudo-first order. The reaction of the covalent binding is very rapid in
soil with a rate constant of 9.6 h-1, i.e. a half-life of 0.072 hours = 4.3 minutes. The
loss rate constant is two orders of magnitude smaller. Laccase-treated soil shows an
increase of the amount of reactive quinones by a factor of 3, which supports the
conclusion of a reaction with SOM. Both rate constants are slightly higher for the
laccase-treated soil. Paramagnetic spin probing is an effective method for
investigating the rapid formation of covalent binding of xenobiotic functional
groups to natural soil. For chemicals containing an aromatic amino group a
considerable fraction of NER can be explained as bound residues, which is
important for the determination of persistence in soil and sediment required for PBT
and risk assessment of pesticides, biocides and other chemicals .
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Effect of using harsh or mild extraction methods in laboratory degradation
studies with pesticides on their simulated leaching to groundwater
J. Boesten, Alterra / ERA team
Assessment of leaching to groundwater is an important aspect of the risk
assessment of pesticides within the EU. It is known for decades that the
extractability of pesticide soil residues decreases with time. So a mild extraction
method that may give about 100% recovery after 1 d contact time with the soil may
give only e.g. 70% recovery after a few months. In this study the effect of using a
mild or harsh extraction method on leaching to groundwater was assessed by
simulation. It was assumed that the harsh method extracted always 100% and that
the mild method extracted only half of the pesticide molecules sorbed at the
non-equilibrium sorption sites. This was based on laboratory incubations with two
pesticides in a sandy soil. In these studies the soil was extracted three times and the
first extraction was assumed to be representative for the mild extraction method and
the three extractions were assumed to be representative for the harsh extraction
method. It was assumed that the degradation rate and long-term sorption parameters
were derived from a hypothetical laboratory study with the topsoil (20 oC, field
capacity) from the FOCUS groundwater scenario Okehampton. The substance
considered was assumed to have a half-life of 20 d, a desorption rate coefficient of
the long-term sorption sites (kd) of 0.01 d-1 and an fNE (defined as the ratio of the
non-equilibrium Freundlich sorption coefficient divided by the equilibrium
sorption coefficient) of 1.0. Its equilibrium sorption coefficient corresponded with a
Kom of 35 L/kg. The results of this study (calculated with a submodel of PEARL)
were considered as the ‘truth’ based on the harsh extraction system. From these
results the decline of the concentration in total soil was derived for the mild
extraction system. This decline and that of the concentration in the liquid phase
were used to fit the non-equilibrium sorption parameters and the degradation rate
for the mild system. This resulted in a half-life of 18 d, kd = 0.086 d-1 and fNE = 0.67.
The leaching of this substance was calculated for the FOCUS Okehampton scenario
with an annual application of 1 kg/ha in winter wheat one day before emergence.
The FOCUS leaching concentration for the harsh system was 2.5 µg/L and that for
the mild system 2.1 µg/L. So the harsh extraction generated a higher leaching
concentration but the effect was quite limited in this exploratory case.\n

Validation of the Shell and Scenarios Established for Pesticide Eco-risk
Assessment in China through Field Monitoring
J. Zhou, Nanjing Insitute of Environmental Sciences, MEP
The Pesticide Risk Assessment Exposure Simulation Shell (PRAESS) was
developed by Nanjing Institute of Environmental Sciences (NIES) and Waterborne
Environmental Inc. (WEI) to evaluate the potential for pesticides to occur in surface
and ground water resources inChina. The architecture of PRAESS allows seamless
executions of three sets of environmental fate and transport models including
PRZM-EXAMS, RICEWQ-EXAMS, and PRZM-ADAM operating under the
Windows environment. And currently, six exposure scenarios which can represent
the environments characteristic of three typical agricultural regions inChina have
been incorporated into PRAESS. In order to validate the established shell and
scenario system, monitoring studies were conducted at the scenario sites during past
years. Comparison of the 90th percentile of maximum daily predicted exposure
concentrations (PECs) with the maximum measured concentrations of local used
pesticides revealed acceptable agreement for rice-surface water scenarios, but for
row crop-surface water and ground water scenarios, more filed monitoring data are
required for adequate validation.
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Conduct of a Groundwater Monitoring Study using Statistically Valid Survey
Approaches to Contextualise PECGW Estimates Obtained from Regulatory
Models
D. Wallace, Environmental Safety Environmental Fate; P. Sam, Syngenta Ltd /
Environmental Safety Environmental Fate; P. Hendley, Phasera Ltd; A.
Newcombe, ARCADIS US Inc
Current regulations governing the registration of plant protection products in the
European Union (1107/2009) mandate that an assessment for the potential to reach
groundwater is made, primarily using models such as PEARL and PELMO.
However, monitoring programs allow the opportunity to measure real-world
distributions of concentrations in shallow groundwater to help put the modelled
estimates into context. An extensive pan-European groundwater monitoring study
was initiated in 2012 to investigate and quantify the distribution of concentrations
of two metabolites in very shallow groundwater beneath fields with a history of at
least 3 years of herbicide use in the previous 5 years. In order to permit the
extrapolation of study findings to all settings where the herbicide is used in EU, the
study was designed to ensure selected sites would be spatially distributed to reflect
a wide range of agronomic and climatic settings and that the site search would be
focused in areas with larger amounts of maize agriculture, higher probabilities of
the occurrence of shallow groundwater and in areas where the climatic conditions
were favourable for higher metabolite leaching if the herbicide were applied.
FOCUS groundwater modelling was conducted to examine the potential for the
metabolites to leach following application to maize. The FOCUS simulation
models FOCUS-PEARL (v 4.4.4) and FOCUS-PELMO (v 5.5.3) were used in the
modelling study. This data is compared with the analytical data generated from
groundwater samples collected from installed monitoring wells between March
2013 and July 2014. It was found that at 90% of these very vulnerable sites with a
prolonged history of herbicide use and very shallow groundwater, the ground water
sampled just downstream of the treated plots contained < 7.6 µg/L of metabolite A
and In conclusion, careful monitoring studies designed to follow statistically valid
survey sampling approaches can provide solid science based data to put model
predictions into context. This study shows clearly that current regulatory modeling
for polar metabolites produces PECGW estimates that greatly over-estimate real
world concentrations.
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Pesticide exposure modelling in drinking water supply catchments:
opportunities, challenges and uncertainties
S. Pullan, TSGE Consulting; M. Whelan, University of leicester / Geography; I.
Holman, Cranfield University / Energy Environment and Agrifood
Pesticides continue to challenge Drinking Water Directive compliance in many
surface water catchments used for drinking water supplies in Europe, most
commonly due to diffuse-source inputs from agriculture. Catchment-scale
modelling is a useful tool for assessing non-compliance risks in such catchments,
for helping to identify and prioritise catchment-specific monitoring strategies and
for helping to target potential catchment management interventions (e.g. restricted
pesticide use on high risk soils). Although models are used for pesticide risk
assessment in the EU regulatory authorisation process, these models employ
standardised field-scale scenarios which do not necessarily reflect the spatial
complexity of the agricultural landscape or temporal complexity of the catchment
hydrological response. Small-catchment scale modelling has been identified by the
FOCUS Landscape and Mitigation group as a possible higher-tier refinement to
FOCUS Step 3 modelling. A simple process-based water balance model linked with
a pesticide fate and transport model is described in this presentation. The model
predicts daily discharge and chemical concentrations at the catchment scale for a
given land use distribution and pesticide application pattern. Physical parameters
were derived from the UK soil properties database. The model has been calibrated
and validated successfully in five UK catchments for nine pesticide active
ingredients. The challenges, uncertainties and opportunities of catchment-scale
modelling during model development and model application are discussed.
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Advancements in life cycle impact assessment and footprint
method development (II)
119
Occupational exposures to chemical in Life Cycle Assessment
G. Kijko, CIRAIG - École Polytechnique de Montréal / Génie Industriel; O. Jolliet,
University of Michigan / Environmental Health Sciences School of Public Health;
M. Margni, Ecole Polytechnique de Montreal / Mathematical and Industrial
engineering
Life Cycle Assessment (LCA) is a comparative method that aims to assess potential
environmental impacts of a product life-cycle onto several “protection areas”. It
helps preventing burden shifts from one area to another while minimizing the global
life-cycle . Human Health is one of these areas covered by LCA and notably include
potential impacts on Human Health from exposures to chemicals emitted to the
outdoor environment by industrial processes and activities along the product life
cycle. However, indoor exposure of workers have not yet been included in the LCA
framework despite its known contribution to occupational impacts. This research
aims to (a) developp a novel methodology linking measured occupational
concentrations to potential impacts to workers within the LCA framework, (b)
expand this approach to adress occupational exposure across the whole product
supply chain and (c) apply these methods to a case study identify hotspots in the
life-cycle and to compare the occupational exposures to population exposures due
to outdoor emissions. This research shows that potential impacts due to
occupational exposures to chemicals are not negligible when compared to other
well known source of impacts on Human Health. We show that potential impact for
the whole industrial sectors during one year is equivalent to the annual impacts
from PM 2.5 exposures due to outdoor emissions. We also demonstrate that
depending on the industrial sector the main contributor to the occupational
exposures may be found along the supply chain rather than the industry itself: the
relative contribution of the supply chain to the total potential impact on worker
ranges from 10% up to more than 85%. and should therefore be included in the
scope of Life Cycle Assessment. This research shows the relevance to include
occupational exposure in LCA and provides an operational method allowing
practitioners to include it in LCA studies. We provide direct, indirect (supply chain)
generic characterization factors for occupational exposures in each industrial
sectors. This enables practitioners to integrate occupational exposures to chemical
in LCA. The method allos the use of more specific data (concentrations, hours)
when it is available.
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Dynamic toxicity modelling based on the USEtox matrix framework
P. Fantke, Technical University of Denmark / Quantitative Sustainability
Assessment; O. Jolliet, University of Michigan / Environmental Health Sciences
School of Public Health; C. Wannaz, The Unversity of Michigan, Ann Arbor /
SPHEHS
While it is recommended to report characterization factors for different time
horizons, e.g. for infinity (steady-state) and after 100 years, the UNEP/SETAC
toxicity model USEtox 1.01 only allows for steady-state calculations. The present
paper addresses this lack of temporal flexibility and aims to a) develop a dynamic
multimedia model based on and fully compatible with the USEtox steady-state
matrix framework, b) analyze and interpret the main parameters affecting chemical
fate and exposure dynamics, and c) evaluate whether for 3000+ USEtox 1.01
chemicals a 100 years time horizon will yield considerably different results than the
steady-state default assumption. To solve the dynamics of the system, we apply a
classical approach based on Eigenvectors and Eigenvalues that diagonalizes the rate
constants matrix. The fate factor matrix after 100 years can then be calculated as a
simple matrix equation as a function of Eigenvectors Eigenvalues. Results show
that for organic compounds, such as dioxin, masses in all compartments saturate
(i.e. reach steady-state) within 100 days, whereas for metals, such as lead, the soil
and deep ocean compartments are far from steady-state even after 100 years. The
Eigenvectors and Eigenvalues also help interpreting and understanding the kinetics
in each compartment. For the 3000+ organic compounds in USEtox 1.01, there is
no difference in fate factors or subsequent intake fractions between 100 years and
steady-state values. The only difference appears for metals fate in the deep ocean
and in soil, with a reduction of both fate factor in soil and related intake of
agricultural produce after 100 years to between 7% and 84% of the steady-state
values. We conclude that considering a time horizon for metals of 100 years raises
the question of the consistency between LCIA results and LCI emissions from
metals deposited in landfills, which can span several 1000 years.
121
Validation of the results from toxicity assessment in LCA using triangulation
S. Roos, Swerea IVF AB / Chemical Engineering; G. Peters, Chalmers tekniska
högskola
The European Commission initiative for Product Environmental Footprint is based
on life cycle assessment (LCA), with the USEtox consensus model as the
recommended impact assessment method for toxicity. The confidence in the
scientific robustness will be crucial for the intended users to take actions based on
the results. This research work aims to validate the results from toxicity assessment
within the context of LCA by benchmarking USEtox with two alternative
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approaches in a case study. While strictly speaking there can be no experimental
validation of environmental damage predicted in an LCA of a generic product,
comparison of the results of three different methods can be considered a form of
triangulation in LCA which can potentially provide confidence in an individual
method. A textile case was chosen as the textile industry is an intense user of
chemicals.Three different quantitative or semi-quantitative methods for toxicity
assessment were used: the USEtox model chosen for the European PEF work; the
Score System presented in the European Commission's Reference Document on
Best Available Techniques for the Textiles Industry; and the Strategy Tool
presented by Askham. The results show that the three methods do not give a
consistent toxicity assessment of the chemicals in the case study. For USEtox the
result also depends on whether the practitioner uses the default method or add more
characterization factors. The two semi-quantitative methods give more equal
importance to the chemicals while the USEtox scores differ by several orders of
magnitude. The Simple Score System and the Strategy Tool are very concerned
with persistent pollutants and therefore the chemicals which are not readily
biodegradable, receive a high score. The USEtox score on the other hand is
relatively low for the persistent organic chemicals. Validation of results using
triangulation can be used both to create confidence and/or help identify new
challenges that were not previously perceived in the method. In this case we showed
that the property of persistence is judged to have lower importance in USEtox
compared to the two other methods, which is a finding that can be used to develop
the fate modelling in USEtox. On the other hand, USEtox could provide additional
advice compared to the two other methods, that one of the substances could be more
environmentally problematic than what these semi-quantitative methods signals.
122
Approach for a Human and Eco Toxicity Indicator for Construction Products
and Works (ToxScale)
P. Saling, BASF SE / Sustainability Strategy; F. Kalberlah, FoBiG GmbH; Q. de
Hults, BASF SE; B. Grahl, Fa. Integrahl; E. Schmincke, PE-International
Currently, potential toxicological and eco-toxicological impacts of construction
products and works are insufficiently characterised. There are no meaningful
indicator(s) for a comparative ranking to assist declaration, selection and
substitution decisions. At least at present, characterisation models like USEtox have
serious limitations to adequately describe potential toxicological and
eco-toxicological impacts for a complex life cycle of construction products with
heterogeneous exposure conditions from cradle to grave. One reason is the very
limited availability of qualified data. However, substance information generated
within REACH registration could provide a wealth of useful data to describe health
and eco-toxicological impact. Because of the different philosophies of REACH and
LCIA characterisation models, it may be difficult to directly make appropriate use
of REACH data within LCIA. Therefore, an indicator is proposed, which is
applicable in Environmental Product Declarations (EPD) providing additional
human health and eco information to LCIA according to ISO 14025. This indicator,
“ToxScale”, uses REACH information for toxicological and eco-toxicological
characterisation of construction products. This paper provides an outline of the
ToxScale approach. At this stage, discussion is restricted to human health impact,
but may be extended to eco-toxicity. ToxScale is characterised with: 1) a hazard
score based on “derived no effect level” (DNEL) 2) an exposure modifier related to
the REACH “risk characterisation factor” (RCR), 3) REACH specific descriptors
for environmental release categories (ERCs) and process categories (PROCs) to
quantify emissions with potential impacts for all stages of a substances’ life cycle,
4) an aggregation procedure aggregating along different life cycle stages, and 5) a
supplemental procedure to address substances, exposure scenarios, life cycle stages
and inherent toxicity, which are not adequately addressed under REACH, but may
contribute to the potential impact of a construction product. ToxScale integrates
REACH thinking and LCIA thinking as well as “risk” and “hazard” thinking to
build an indicator, which permits construction products’ ranking based on potential
health and eco-toxicological impacts as a supplement to LCIA.
123
Strategies to deal with information of different reliability exemplified by the
use of QSARs to fill the algae data gaps in LCIAs of plastic additives
J.E. Grönholdt Palm, Department of Studies in Environmental Science; T.V.
Rydberg, M. Rahmberg, IVL Swedish Environmental Research Institute; H.
Andersson, IVL Swedish Environmental Research Institute Ltd / Department of
Chemical and Biological Engineering; U. Sahlin, Linnaeus University, School of
Natural Sciences
Data gaps are problematic when screening for dangerous substances or in impact
assessments where several chemicals are considered for evaluation. Lacking testing
information can be replaced by non-testing information such as Quantitative
Structure Activity Relationships (QSARs), but even though this latter information
comes with lower reliability, this is seldom taken into account in the forthcoming
assessments. The difficulty to meet standards for best information calls for
strategies to handle data gaps which take varying reliability in information into
account. Using safety factors when reliability is low can be problematic since this
result in more conservative evaluations of substances for which information is of
low reliability and an unknown level of risk aversion in the assessment. An
alternative is to reflect lower reliability using probability distributions representing
the expected error in the information and propagate this uncertainty in the
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forthcoming assessments using Monte Carlo analysis. It is even possible to let the
error to expect from QSARs depend to what extent a substance falls inside the
models domain of applicability. QSARs cannot fill all gaps in data. Default values
can be used instead of leaving substances out of assessments, but if so, these should
reflect low reliability as well. We demonstrate the practical implications of four
strategies to handle varying reliability in information on algal toxicity in a Life
Cycle Impact Assessment on 159 plastic additives of concern using emissions from
societal plastic materials in Sweden. A review concluded that a small amount of
these substances had toxicity data for algae Pseudokirchneriella subcapitata. A
QSAR was constructed which provided non-testing algal information of substances
inside and on the border of the models domain of applicability evaluated by
PmodXPS. Substances with neither testing nor non-testing information were
assigned default values. Screening based on characterization factors resulted in
different rankings of substances when changing the level of cautiousness. The
different strategies to handle varying reliability in information do more or less open
up for quantifying uncertainty in Life Cycle Impact Assessments.
124
Consensus building results on the new scarcity indicator from WULCA
A. Boulay, CIRAIG - École Polytechnique de Montréal / Chemical engineering
department; J.C. Bare, US EPA / National Risk Management Research Laboratory;
L. Benini, JRC Institute for Environment and Sustainability - European
Commission / Sustainability Assessment unit; M. Berger, Technische Universitaet
Berlin / Chair of Sustaiable Engineering Office Z; C. Bulle, CIRAIG - ESG UQAM / Strategy corporate social responsibility; I. Klemmayer, Institute for
Water Resources and Water Supply; M. Lathuilliere, University of British
Columbia; P. Loubet, Veolia Eau dÎle-de-France / UMR ITAP ELSA; A.
Manzardo, University of Padua; M. Margni, Ecole Polytechnique de Montreal /
Mathematical and Industrial engineering; M. MOTOSHITA, National Institute of
Advanced Industrial Sci. and; M. Núñez, UR Laboratoire de Biotechnologie de
lEnvironnement; T. Oki, University of Tokyo; b. ridoutt, CSIRO; S. Worbe,
VEOLIA Environnement Recherche et Innovation / Health and Environment; S.
Pfister, ETH Zurich
Recently, the LCA methodology has been used to assess impacts related to water
and group them in a new water footprint concept, now framed in ISO 14046:2014.
While this document provides principles, requirements and guidelines, no specific
impact assessment method is recommended, although several have emerged in the
past 5 years. The need for consensus-developed and recommended methods is clear
and the challenge was undertaken by the WULCA working group, of the
UNEP-SETAC Life Cycle Initiative. Including method developers and experts
from different fields, the group is developing consensus-based indicators to assess
impacts from water use, complying with the requirements of the ISO document.
This work presents the progress of the working group. The work was divided in 6
parts:1) Identification of the question that the indicator should answer, 2)
Identification of the modelling choices and possible options, 3) Consensus findings
on each of these modelling choices, 4) Building of the resulting indicator(s), 5)
Testing of the resulting indicator(s) and 6) Final recommendation. In order to
answer these questions, a series of three expert workshops were held on three
different continents: in Zurich (Switzerland), San Francisco (USA) and Tsukuba
(Japan), with a total of 48 experts participating. The group agreed that the indicator
chosen should answer the following question: “What is the potential of depriving
another user of water in this region?”, independently of whether the user is human
or ecosystem. Consensus finding of these modelling choices and the testing phase is
ongoing, and three final possible metrics are presented as the current status of the
group’s findings based on the following format: 1) Demand-to-Availability ratio
(DTA), 2) DTA*Area/Availability and 3) Area/(Availability – Demand). It is
agreed that the final result will consist of a single metric covering the entire globe,
modelled at various temporal and spatial scales for application in LCA with
different inventory datasets. The resulting indicator and recommendation is
expected in Fall 2015. The group is proposing the result of its work and new
consensus-based indicator with the hope that it will be adopted widely and hence
decrease disparity and confusion when it comes to applying the new ISO standard
on water footprinting, by providing an internationally approved, robust and simple
indicator for assessment of potential impacts from water consumption.

LCA of complex systems: delusion or reality? (I)
125
Sustainable Product Policies and LCA: experience gained from the
development of environmental labelling criteria
M. Cordella, JRC-IPTS / Sustainable Consumption and Production Unit; O. Wolf,
Joint Research Centre - Institute for Prospective Technological Studies /
Sustainable Production and Consumption Unit
Type I environmental labels are voluntary programs aiming at identifying
environmental superior product options on the basis of pass-fail criteria founded on
cycle considerations. The criteria development process typically involves the
analysis of complex product systems. This contribution describes experience
gained during the development of EU Ecolabel criteria and the role played by Life
Cycle Asssessment (LCA) in this process. A practical Life Cycle Thinking (LCT)
approach based on LCA and complemented by other product-related information
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has been applied in this context. LCA plays a core role in the criteria development
process for assessing environmental impacts of typical products on the market,
identifying life cycle hotspots and evaluating improvement options. Review of the
material produced in the literature and development of ad-hoc studies to integrate
such information can be functional for the definition of key environmental areas on
which to set criteria and for addresssing further investigation efforts to find best
practices of production and consumption. A complementary product-oriented
analysis is necessary to gather legislative, techno-economic and environmental
elements that could be not entirely integrated in LCA (e.g. legislative constraints,
market and quality of products, inherent safety, indoor air quality, noise emissions)
and to identify options which could be used to formulate relevant criteria. In this
process, interaction with stakeholders is essential for gathering information and
views from experts, pointing out key challenges and solving critical aspects related
to the definition of feasible and fair criteria. The outlined approach has been applied
to a series of product groups. As illustration, main findings related to the
development of labelling criteria for Absorbent Hygiene Products (AHP), which
includes products as baby diapers, feminine care pads, tampons and nurse pads,
have been reported. The criteria development process involves the analysis of
complex systems where LCA plays a core role, although the definition of a coherent
set of criteria needs also multi-disciplinary analyses and continuous discussion with
experts. LCA can be a powerful instrument for informing policy makers but there
are inherent limitations which require critical analysis and certain flexibility for
finding a balance between what could be good to do in theory and what can be done
in practice.
126
Consequences of changing modelling choices on complex data systems
G. Wernet, ecoinvent Centre; E. Moreno Ruiz, ecoinvent
In LCA, the choice of goal and scope determines which modelling choices are
appropriate for a study. An LCA study also needs both detailed LCI data on the
foreground processes and reliable background data. Attributional and
Consequential LCA are 2 established modelling approaches which are used in LCA
studies today. However, consequential databases have been scarce, and most LCA
databases are published following only one specific set of modelling choices, which
limits their applicability to studies where the choices are acceptable within the goal
and scope definition. This presentation describes a system that allows multiple sets
of modelling choices on the same underlying process data. The ecoinvent database
version 3.1 is published in 3 system models: Allocation, Cut-Off, Allocation, Point
of Substitution (APOS), and Consequential. By comparing the LCIA results of the
same LCI database with changing modelling assumptions, the consequences of the
modelling choices can directly be observed over a complex system of over 10000
LCI datasets. A comparison of the results over the whole database reveals that in
most cases, the choice of allocation method has only minor consequences when
comparing Cut-off and APOS. The 2 models can thus form the boundaries for
sensitivity analyses of allocation method choices. In comparison, the attributional
and consequential models show strong differences in results in many cases. An
analysis reveals that 5 common reasons can contribute to differences: the marginal
suppliers, activities involving use of or production of many by-products, joint
productions and by-products that substitute very harmful or very clean production
routes. Here the consequential model offers a further perspective and is the only
model suitable for studies where the goal and scope demand a consequential
viewpoint. The model is thus a significant improvement for consequential studies.
Applying different system models to complex systems offers new analysis options
in LCA studies. Studies can profit greatly from 2 different allocation perspectives
and a consequential perspective as well. For attributional studies, the choice of
allocation approach can be relatively unimportant, whereas the results of
attributional and consequential studies often differ a lot. The availability of 2
allocation models and a consequential model, all based on the same underlying
data, allows for a better and more thorough understanding of LCA results of
complex systems.
127
Needs and Challenges in Life Cycle Assessment of Integrated Energy System
X. Zhang, Laboratory for Energy Systems Analysis; C. Bauer, Group Environment,
Health & Safety; C. Mutel, Paul Scherrer Institute / Laboratory for Energy Systems
Analysis
Life Cycle Assessment (LCA) is applied in most applications to assess the
environmental impact of an individual product or technology. However in reality,
planners and decision makers are often challenged with complex energy systems
with multiple technologies for energy generation, demand management, energy
supply and storage, further complicated by fluctuating energy prices and system
operation conditions. Decisions have to be made not only on the level of individual
technologies, but with consideration of techno-economic performance and
environmental impact of the entire system as a whole. LCA is a crucial tool to
assess the technology interactions and associated environmental impact of such
systems, and can generate meaningful and quantitative results that help planners to
make more informed decisions. With the definition of integrated energy system, the
assessment framework for such system has been developed: procedures for
performing integrated energy system assessment have been identified, with focus
on addressing the challenges and experience of doing LCA for individual
technology and for the entire energy system. Differences in comparison with
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conventional LCA applications are discussed in detail. Demonstrations on practical
applications are presented using energy technologies explored within the project
scope of SCCER-HaE (Swiss Competence Center for Energy Research - Heat and
Electricity Storage[1]). <br clear="all" /> [1] http://www.sccer-hae.ch/
128
Integrating LCA and Scenario Modelling of the Energy System for
Sustainable Policy-Making
K. Volkart, Paul Scherrer Institut / Laboratory for Energy Systems Analysis
Today, life-cycle assessment (LCA) is frequently used to support policy-making in
strategic decision problems. LCA has been developed for the environmental
assessment, i.e. it includes a variety of environmental decision criteria. It typically
only addresses single technologies or processes, i.e. lacks the system perspective.
Therefore, LCA should be extended or combined with other tools to more
comprehensively support policy-makers in their decisions related to complex
systems such as the energy system. The energy system can be entitled a complex
system considering features such as large-scale integration of new technologies,
substitution between energy carriers and electricity grid stability. Additionally, this
techno-economic system is embedded in the political and social context (e.g.
climate change mitigation, air pollution prevention and energy access). In many
countries energy policy-making is at the crossroads: new energy strategies
considering the abovementioned societal boundary conditions have to be developed
to guide the energy system into a (more) sustainable future. To visualize possible
futures, various scenarios have been described and quantified using so-called
energy-economic system models. Such models include the whole energy system
and its techno-economic characteristics but they do not address other detailed
criteria such as those considered in LCA. Therefore, the goal of this work is the
development of a methodology for the integration of LCA and scenario modelling.
Such an approach combines the system-wide and economic perspective with the
detailed technology assessment of LCA. In doing so, LCA information is used to
overcome the lack of information on the environmental impacts of the energy
policy decisions represented in the scenarios, and thereby allows for more robust
decision-making. The proposed methodology is applied and tested in a full-scale
energy economic system model. The complete life-cycle burdens of the processes
in the energy system are taken into account, i.e. direct emissions, impacts of the
construction and dismantling of the infrastructures, and impacts of the materials and
fuels used. Also, the underlying heat, electricity and freight transport technology
mixes are modelled scenario-dependently. So overall, this work is a novel approach
for the use of LCA in the analysis of complex systems that can provide to more
comprehensive and more complete information for energy policy-making.
129
Top down vs Bottom up to model complex systems: rational and irrational
behaviours
T. NAVARRETE GUTIERREZ, CRTE CRP Henri Tudor / Resource Centre for
Environmental Technologies CRTE; S. Rege, Luxembourg Institute of Science and
Technology (LIST) / Resource Centre for Environmental Technologies CRTE; A.
Marvuglia, Luxembourg Institute of Science and Technology (LIST) / Resource
Centre for Environmental Technologies CRTEResource Centre for Environmental
Technologies CRTE; E. Benetto, CRP Henri Tudor / Resource Centre for
Environmental Technologies CRTE
Consequential LCA (CLCA) seeks an environmental assessment aimed at
analysing how physical flows, and thus environmental burdens, vary in response to
changes with (marginal or structural) market implications in a specific life cycle,
beyond the foreground system. Such changes are normally caused by human driven
actions often related to policy or strategic decisions. Human driven actions are
generally encapsulated in large systems of interacting actors which can be
considered as complex systems. One can distinguish at least two different
modelling approaches for complex systems: bottom-up and top-down. Considering
revenue maximization as the main driver, we created three models of the complex
system of the agricultural sector of Luxembourg: 1) a Top-Down model following a
scenario based approach, 2) a partial-equilibrium (PE) model and 3) a Bottom-Up
agent-based model (ABM). Each model evaluates the environmental consequences
of augmenting maize production by 80000 tons (termed as shock) to generate
energy from renewable sources, based on the 2020 target fixed for biogas
production of the Luxembourgish Renewable Energy Action Plan. The impact
assessment is calculated on the basis of the number of hectares under cultivation for
each crop in the system. Undoubtedly the economic driver is the most important in
the different decisions of any economic sector. How does a modeler include price
discovery in each model as it underpins decision making and hence influences
production? For the first two models there is an unambiguous shock (80000 tons of
maize) to be imposed on the system. In the ABM, there is no clear consensus on
what constitutes a shock, to whom and to what extent. As the presentation will
show, the impact assessment results of the models differ. The validity of the first
model is based on the expert's experience concerning the marginal replacement
crop. The PE model accounts for own and cross-price elasticity of supply
depending on exogenous crop prices. The ABM results heavily dependen on the
validity of the hypotheses of the agent’s behaviours. In principle all approaches can
account for cropping pattern changes, but the versatility of behavioural responses to
shocks and their implications for cropping patterns can be best captured by
ABM.\nThe ABM approach has the advantage of including more dimensions with
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respect to a completely rational and deterministic approach while providing a top
(macro) perspective, useful in decision making.
130
Goal and scope definition in Life Cycle Sustainability Analysis - A
context-driven approach
A. Zamagni, Ecoinnovazione / LCA and Ecodesign Laboratory; P. Masoni, ENEA /
LCA and Ecodesign Laboratory; M. Stefanova; C. Tripepi, ENEA
Environmental and Socio-economic analysis of systems requires the use of a
framework capable of consistently addressing questions at different level
(operational choices, strategic choices; economy wide questions). Moreover the
framework shall consider all the relevant mechanisms (cause-effect chains)
triggered by the analysed system, measure their effects and express the results in
terms of sustainability indicators. Finally, the analysis should be able to integrate
empirical facts (i.e.: emissions, re source use, market shifts, etc) with normative
positions (i.e.: reduction targets, legal thresholds, value choices). Keeping the life
cycle approach and methods as reference, an integration framework for
sustainability has been developed, namely Life Cycle Sustainability Analysis
(LCSA), which is based on a paradigm consistent with the dictate of the post normal
science, and thus is in line with the requirements described above. However, while
it has been set up and defined at ontology and epistemology level, it is still not
operational [1,2, 3]. The framework recognises the key role of the assessment in the
goal and scope definition phase, where the sustainability questions are defined and
the mechanisms of the system to be modelled are identified. This paper presents an
approach to structure the Goal and Scope phase of the LCSA framework [4],
considering the application to the development of a new technology system for the
production of high-purity hydrogen from biomass gasification, to be used in fuel
cells for automotive transport. The technology is currently being developed in the
UNIfHY project, funded by the Fuel Cells and Hydrogen Joint Undertaking (FCH
JU) initiative within the 7th Framework Programme of the European Community.

Behavior Revised: Examining Behavioral Effects of
Contaminants and Other Stressors in Aquatic Animals
131
A Review of Copper Effects on Fish Behavior
B.K. Shephard, U.S. EPA / Office of Env Assessment OEA; J. Zodrow, Arcadis
U.S., Inc.
Concerns have been raised regarding the potential adverse effects of copper on fish
behavior at concentrations lower than U.S. Environmental Protection Agency
(USEPA) water quality criteria. To evaluate these concerns, USEPA performed a
literature review of copper effects on the behavior of both freshwater and marine
fish. Information on the behavior of 58 freshwater and 16 marine fish species was
found, with a combined total of 180 LOEC’s and 53 NOEC’s. Laboratory studies
with copper alone, as part of mixtures, and field behavioral studies were all
reviewed. Of the 129 LOEC values for laboratory studies with copper only
exposures in freshwater, 125 (97%) were higher than the USEPA hardness adjusted
chronic copper criterion. All 22 laboratory LOEC’s for marine fish exposed to
copper alone were higher than the USEPA marine chronic criterion. Avoidance
behavior is the most commonly studied endpoint, and is the only endpoint with
LOEC’s lower than the freshwater chronic copper criterion. Fish avoid copper at
low concentrations, but are attracted to copper at higher concentrations. Other
behavioral endpoints with available copper effects data include voluntary and
involuntary movements, swimming, feeding, social, reproductive and respiratory
behaviors. At least for copper, behavioral responses of fish generally occur within a
range of copper concentrations comparable to those associated with reproductive
and growth effects of copper on fish, meaning the existing USEPA hardness
dependent copper criterion is acceptably protective from adverse behavioral effects.
132
Behavioural effects of inorganic mercury on white seabream (Diplodus
sargus) together with accumulation levels and biochemical changes in eyes
and brain
P. Pereira, Department of Biology and CESAM; J. Raimundo, IPMA / DIVOA; F.
Brandão, Biology Department of Aveiro University / CESAM Department of
Biology; M. Barata, Portuguese Institute for the Sea and Atmosphere; O. Araújo; V.
Cardoso, F. Pinto-Ribeiro, University of Minho / Life and Health Sciences
Research Institute ICVS School of Health Sciences; P. Pousão-Ferreira, Portuguese
Institute for the Sea and Atmosphere; M. Santos, Aveiro University and CESAM; J.
Canario, Instituto Superior Técnico / Centro de Química Estrutural; A. Almeida,
Life and Health Sciences Research Institute ICVS School of Health Sciences
University of Minho / Life and Health Sciences Research Institute ICVS; M.
Pacheco, University of Aveiro / Dept of Biology
Mercury (Hg) compounds have triggered major environmental and human health
concerns. Still, there is a knowledge gap on Hg accumulation in brain and eyes of
fish, its association with biochemical alterations and related impairments of
behaviour. Fish behaviour patterns (i.e. locating food, avoiding predators) are
mediated by eyes with an appropriate integration of the central nervous system
(CNS). Morevoer, those behaviors can be impaired or lost as a result of exposure to
Hg. Additionally, no data exist on the ability of those organs to eliminate Hg in a
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post-exposure period, as well as on recovery of biochemical endpoints and,
consequently, on the reversibility of behavioural syndromes. Current study was
designed to mitigate such lack of information by combining the swimming
performance of the white seabream (Diplodus sargus) together with Hg
accumulation and biochemical endpoints (oxidative stress biomarkers and
acetylcholinesterase – AchE) in eyes and brain. Fish were exposed to realistic levels
of inorganic Hg in water (2 μg L-1) during 7 (E7) and 14 days (E14). After that, fish
were allowed to recover for 28 days (PE28). The Fulton condition and
hepatosomatic indexes did not vary significantly between control and exposed fish
along the experiment. At E7, exposed fish exhibited a significant decrease of the
first swimming distance, as well as a lower time for refuge. In parallel, Hg levels
were significantly higher in brain and eyes, while both activities of AchE and GPx
in brain were inhibited. At PE28, previously exposed fish still swam a smaller
distance in the first run, exhibited a lower resistance against the water flow
(measured as time for the immobility) and lower latency immobility. Accordingly,
Hg levels in eyes and brain did not decreased during the recovery period and GSH
levels were augmented in brain. Realistic levels of waterborne inorganic Hg can
alter fish swimming performance without a rapid reversibility. Such behavioural
impairments are in agreement with Hg accumulation in fish brain and eyes, as well
as biochemical alterations in brain, which may have repercussions in organism’s
fitness and survival.
133
Sex in troubled waters: The impact of trenbolone on sexual selection in a
freshwater fish
P. Tomkins, Monash University / Biological Sciences; M. Saaristo, Monash
University / School of Biological Sciences; M. Allinson, The University of
Melbourne / School of Chemistry; B.B. Wong, Monash University / School of
Biological Sciences
Sexual selection and female mate choice are particularly sensitive to
human-induced environmental change. It has been well established that changes to
the visual and acoustic environment can affect the ability of females to choose
mates, however the consequences of altering the chemical environment are
relatively unknown. Endocrine disrupting chemicals (EDCs) are one group of
chemical contaminants with the ability to disrupt sexual selection. A recent surge in
interest towards behavioural studies has revealed that EDCs can impact a wide
range of behaviours, but their effect on sexual selection and female mate choice is
poorly understood. Further, the majority of behavioural ecotoxilogical studies have
focused on only one group of EDCs (i.e. those with estrogenic properties), while
comparatively little is known about the behavioural impact of androgenic EDCs.
One androgenic EDC with the potential to affect sexual selection and female mate
choice is the androgenic steroid, trenbolone. Trenbolone is a particularly potent
compound used to promote growth rates in beef cattle around the world, and has
been detected in waterways associated with cattle feedlots. It is known to cause
severe morphological and physiological abnormalities, but its impact on sexual
selection has yet to be investigated. To address this gap in the literature, we
investigated the impact of an environmentally relevant concentration of trenbolone
(4ng/L – 21 day exposure) on female mate choice in the guppy (Poecilia reticulata).
When given a choice between trenbolone-exposed and unexposed males,
unexposed females were found to prefer unexposed males. However,
trenbolone-exposed females showed no preference for either male, suggesting they
had lost the ability to discern between males of differing quality. Considering
female mate choice plays a pivotal role in maintaining the genetic fitness of a
population, the disruption of these mechanisms could have far reaching
evolutionary consequences. This is one of the few studies to show that an
androgenic EDC can influence female reproductive behavior, and the first to show
that androgenic EDC exposure can affect sexual selection and female mate choice.
134
Antidepressants alter aquatic predator-prey interactions
M.L. Hedgespeth, A. Nilsson, O. Berglund, Lund University / Dept of Biology
Because many antidepressant pharmaceuticals are detected at levels too low to
exert direct lethality in the environment, it is necessary to explore those sublethal
endpoints, such as changes in organism behavior, that can give rise to effects at the
population/community levels. The aim of our work is to determine which effects
antidepressants may cause in terms of the ecological interactions among aquatic
organisms, namely predator-prey interactions. This work has employed two
primary studies based on a model food chain representative of commonly observed
predator-prey relationships found in temperate freshwater lakes: 1.) predation of
fish (Perca fluviatilis) exposed to sertraline upon the zooplankton Daphnia magna,
and 2.) antipredator responses of fish (P. fluviatilis) exposed to sertraline,
fluoxetine, or propranol in response to a simulated piscivore (striking bird model).
Results from Study 1 show that feeding rates of exposed fish on zooplankton
decreased by ~60% in the two highest sertraline treatments (89 and 300 µg/L)
compared with the control and lowest treatments (0.12 µg/L). Additionally, feeding
decreased by ~20% in 0.12 µg/L treatments compared with controls at the high prey
density only, indicating a marginal effect of sertraline at an
environmentally-relevant concentration. Decreases in feeding at both densities
indicate alterations in fish foraging ecology representative of decreased search rate
and increased handling time. Preliminary results in Study 2 indicate that sertraline
has no effect on the type of immediate escape response performed by fish after
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being startled by a simulated predator. However, fish exposed to 300 µg/L
exhibited a ~15% decrease in initial escape velocity compared with controls,
implying the potential for reduced predator avoidance. Analyses of the other
compounds are currently in progress, but generally, a reduction of the feeding of
fish along with their reduced predator avoidance could lead to detrimental impacts
on fish exposed to antidepressants and similar compounds in the environment.
Overall, our studies attempt to combine behavioral and foraging ecology with
ecotoxicology, providing a vital link to interpreting the effects of environmental
contaminants on population and community dynamics. Such data can be used along
with the application of simple ecological models for predicting ecological effects at
the population/community levels in aquatic systems.
135
Bioconcentration of phenanthrene and metabolites in bile and behavioral
alterations in the tropical estuarine guppy Poecilia vivipara
P.S. Carvalho, A.G. Torreiro-Melo, UFPE Universidade Federal de Pernambuco /
Department of Zoology; J. Silva, Sao Paulo State University - UNESP / Eng
Ambiental; A. Bianchini, Universidade Federal do Rio Grande - FURG / Instituto
de Ciências Biológicas; E.Z. Lamardo, Universidade Federal de Pernambuco
Quantification of polycyclic aromatic hydrocarbon (PAH) metabolites in fish bile is
widely used to evaluate levels of internal PAH contamination in fish, whereas
behavioral effects are deemed important to address potential risks to fish
populations. The estuarine guppy Poecilia vivipara was exposed for 96 h to
waterborne phenanthrene at concentrations of 10, 50, 200 and 500 µgL-1.
Phenanthrene and metabolites in bile were analyzed by fixed fluorescence at
260/380 nm (excitation/emission) wavelengths. Phenanthrene and metabolites
increased in the bile of exposed fish in a dose-dependent pattern, and log bile
bioconcentration factors ranged from 4.3 to 3.9 at 10 and 500 µgL-1 phenanthrene,
respectively, values that are similar to predicted bioconcentration factors based on
phenanthrene Kow. Swimming resistance index was reduced to 81% of control
values at 500 µgL-1. Alteration of swimming speed was non monotonic, with a
significant speed increase relative to control fish in treatments 50 and 200 µgL-1
phenanthrene, respectively, followed by a speed decrease in fish exposed to 500
µgL-1. The search volume model of fish foraging behavior is based on the idea that
the probability of prey detection and capture increases as a predator fish swims
faster and therefore for longer distances searching for prey, exploring a larger
volume of the habitat for prey. However, in this study the ability of P. vivipara to
capture prey organisms was diminished in the 200 µg L-1 phenanthrene treatment
where swimming speed increased. Swimming trajectories of fish exposed to 50,
200 and 500 µgL-1 was altered by the development of a repetitive circular
swimming behavior, in contrast to the controls that explored the entire experimental
arena. This change in swimming patterns apparently explains the reduction in prey
capture rates at 200 µgL-1 phenanthrene. These results indicate that a change in the
pattern of habitat exploration may be more important than changes in swimming
speeds to predict consequences to prey detection and capture. The results obtained
provide dose-dependent relationships between doses of phenanthrene and
metabolites in bile of P. vivipara and behavioral effects of greater relevance to the
survival and growth of exposed individuals, linking internal exposure with
ecologically relevant behavioral effects in the species, which can be of significant
utility in studies of environmental monitoring of oil pollution in tropical regions.
136
Oil sands process-affected water and fish sensory responses
K.B. Tierney, M. Reichert, T. Gabruch, University of Alberta / Biological Sciences;
B.J. Blunt, University of Alberta / Department of Biological Sciences; B.
Sutherland, University of Alberta / Physics; M. Gamal El-Din, University of
Alberta / Department of Cival and Environmental Engineering
Oil sands process-affected water (OSPW) is a complex mixture containing metals,
salts, naphthenic acids (NAs) and other compounds. The sensory neurons that fish
use to guide so many critically important behaviors are known to be sensitive to
metals and salts, but their sensitivity to NAs remains unknown. What we were
curious about is whether OSPW and OSPW that had been ozonated (a putative
detoxification treatment), constituted an ‘odorant’ that (1) evoked sensory
responses, (2) modified sensory responses to other odorants (i.e. caused olfactory
impairment), and (3) evoked behavioural avoidance. Our data suggest that sensory
neurons can detect OSPW and ozonated OSPW, that some dilutions of OSPW can
impair sensory responses, and that fish may elect to move away from point sources
of OSPW. Our findings have implications for both the sensing of OSPW by aquatic
vertebrates and the possible impact of OSPW on fish in a natural setting.

Evolutionary, multigenerational and epigenetic effects of
pollutants: scientific support to long-term ERA
137
Population genomic tools for quantifying evolutionary outcomes and their
potential for risk assessment
E. Turner, Indiana University / The School of Public and Environmental Affairs and
The Center for Genomics and Bioinformatics; C. Jackson, N. Keith, Indiana
University Bloomington; S. Glaholt, Indiana University; J. Colbourne, University
of Birmingham; J.R. Shaw, Indiana University / The School of Public and
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Environmental Affairs and The Center for Genomics and Bioinformatics
Differences in inter-individual response are described by variation in environments
and genomes that combine to give rise to phenotypic variation observed in
populations. Population genomics provides tools for understanding these features
that provide a link to phenotype and could be useful to risk assessors. In this talk we
draw from recent population genomic studies to explore how toxicant exposure
contributes to genome variability, influences the fate of genome variation in
populations, and over micro-evolutionary time scales determines the fate of
phenotypes within populations. These studies contribute to and make use of a
maturing genomic tool kit for Daphnia pulex, that includes array comparative
genomic hybridization (aCGH) and full-genome re-sequencing of over 50
individuals. Using this model of structural variation we report exposure-induced
alterations in the magnitude and distribution of gene copy number (CNV) in natural
populations. We reveal a method for measuring the contribution of this
environment induced genome variation on phenotype, and through spatial and
temporal studies determine that CNV play a major role in establishing the
environmental stress-response of a population. Finally, we discuss the importance
of understanding genome variation and the evolutionary forces that shape it, and
demonstrate how population genomic tools can be used to quantify the evolutionary
forces acting on populations so that they could potentially be applied to risk
assessment.

populations inhabiting polluted areas as a consequence of changes in population’
structure. Because the ability of natural populations to adapt to pollution is directly
related to the amount of genetic diversity, contaminant-driven genetic erosion may
counteract potential genetic adaptation and threaten the long-term viability of
populations under environmental changing conditions. Therefore, genetic diversity
as an indicator of environmental condition may add value to ecological risk
assessment. Although numerous laboratory and field works have studied the effects
of contaminant exposure on levels of genetic diversity in aquatic organisms, there
are still limited evidences on how genetic diversity measures correlate with other
ecosystem level indicators such as biotic indexes. In order to evaluate the
applicability of genetic diversity measurements as ecological indicators, we
investigated how historical metal pollution affected genetic diversity of natural
populations of Chironomus riparius, if there was evidence of increased tolerance to
metals and if levels of genetic variation were correlated with macroinvertebrate
structural and functional diversity.
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Chronic radiation exposure in plant populations: from molecular to
population effects
S.A. Geraskin, Russian Institute of Radiology and Agroecology / Radioecology
The consequences of long-term chronic exposure to low pollutant concentrations is
neither well understood nor adequately included in risk assessments. To understand
effects of real-world contaminant exposure properly we must pay attention to what
is actually going on in the field. However, for many wildlife groups and endpoints,
there are no, or very few, studies that link accumulation, chronic exposure and
biological effects in natural settings. To fill the gaps, results of field studies carried
out on different plant species (winter rye and wheat, spring barley, oats, Scots pine,
wild vetch, crested hairgrass) in various radioecological situations (nuclear weapon
testing, the Chernobyl accident, uranium and radium processing) to investigate
effects of long-term chronic exposure to radionuclides are discussed. In spite of
high heterogeneity in response, we have detected several general patterns. Plant
populations growing in areas with relatively low levels of pollution are
characterized by the increased level of both cytogenetic alterations and genetic
diversity. Accumulation of cellular alterations may afterward influence biological
parameters important for populations such as health and reproduction. Presented
data provide evidence that in plant populations inhabiting heavily contaminated
territories cytogenetic damage were accompanied by decrease in reproductive
ability. In less contaminated sites, because of the scarcity of data available, it is
impossible to establish exactly the relationship between cytogenetic effects and
reproductive ability. Contamination of the plants environment activates genetic
mechanisms, changing a population’s resistance to exposure. However, there are
ecological situations in which enhanced resistance has not evolved or has not
persisted. Consequently, there are good theoretical and practical reasons for more
attention being paid to the mechanisms by which populations become more
resistant and to those situations where adaptation appears not to be taking place.
Since adaptation plays an important role in response of populations on radiation
exposure, this process needs to be incorporated into management programmes. To
this very day, the effects of chronic exposure on living organisms and populations
remain poorly explored, and represent a much needed field of research.

140
Chronic depleted uranium exposure impacts DNA methylation in zebrafish
K. Gombeau, Institut de Radioprotection et de Sûreté Nucléaire /
PRPENVSERISLECO; S. Pereira, IRSNPRP-ENV / SERISLECO; J. Ravanat,
CEA Grenoble; V. Camilleri, Laboratoire de Radioécologie et d’Ecotoxicologie,
Institut de Radioprotection et de Sûreté Nucléaire; I. Cavalie, IRSN; J. Bourdineau,
Université Bordeaux; C. Adam-Guillermin, IRSN
Among environmental pollutants, uranium (U) is an actinide naturally present in the
environment. The (eco)toxicity of this metal has been well studied, but, despite the
large amount of knowledge accumulated until there, some are lacking, and
particularly how U impacts gene expression and the possible risk in a
transgenerational context. Many factors, as the appearance of DNA mutations play
a role in the aetiology of several biological dysfunctions, but these factors also
include the chemical modifications of the DNA (whithout changes in the sequence)
and its proteic environment together called “epigenetic modifications”. DNA
methylation is the epigenetic mechanism which has been the most studied and is
known to be highly related to gene expression. In this context, we decided to study
DNA methylation patterns induced by a chronic exposure to environmental
concentrations of depleted uranium to evaluate the possible link with the effects
already observed on gene expression in freshwater model, Danio rerio. In order to
better characterize environmental problematic of uranium contamination, male and
female zebrafish were exposed separately to two environmentaly relevant
waterborne concentrations of depleted uranium (DU) : 2 and 20 µg.L-1 during 24
days. DNA methylation was assessed using MS-AFLP, method based on the
difference in sensibility to cytosine methylation between two endonucleases which
share the same cleavage site (5’-CCGG-3’), Msp I and Hpa II. Global methylation
levels measured throughout the experiment revealed that DU induced
gender-specific hypomethylation patterns which were mostly found in exposed
males, with a strong dose-dependent impact, and particularly, the highest decreases
were observed for those exposed to 20 µg.L-1. Impacts on methylation patterns were
not related to the intra-tissular concentration of U. These results highlight for the
first time that environmentally relevant concentrations of DU can induce
modifications of DNA methylation in the freswater model Danio rerio. The
hypomethylation of enzymes recognition sites occurred mostly in exposed males in
a dose-dependent manner and revealed a gender-specific response to DU
contamination. As DNA methylation is impacted in gonads, these patterns of
modifications could be transmitted to the offspring, impacting its devlopment.
Furthermore, to determine if it impacts sequences involved in genes expression, we
plan to study DNA methylation by MeDIP-Chip analysis.
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Long-term effects of metal pollution in freshwaters: can genetic diversity of
Chironomid populations be an indicator of environmental quality?
J.A. Pedrosa, CESAM / CESAM Department of Biology; A.L. Machado,
University of Aveiro / CESAM Department of Biology; B. Cocchiararo,
Senckenberg Research Institute; D. Campos, Departament of Biology and CESAM;
A.M. Soares, Universidade de Aveiro / Department of Biology and CESAM; C.
Nowak; J.L. Pestana, CESAM & University of Aveiro / Department of Biology and
CESAM
Anthropogenic pollutants are well-known selective pressures with the potential to
cause detrimental consequences to the long-term viability of freshwater biota.
Environmental risk assessments are usually based on standard laboratory tests
which evaluate potential harmful effects of pollutants on a limited number of model
species under controlled conditions. Although being critical for ecotoxicological
evaluation of chemicals, results are difficult to extrapolate to natural conditions and
thus limit the assessment of natural ecosystems’ health. Moreover ecological
indicators, based on assemblages of species are useful for monitoring the quality of
freshwaters but fail to address important questions related to the dynamics and
future ecological condition of aquatic ecosystems. For example, do anthropogenic
stressors alter the genetic diversity of natural populations? If so, is there any
associated fitness cost that affects the ability to cope with environmental changes?
Are some populations adapted to anthropogenic stressors? During the last decades
there has been increased interest in the application of population genetic markers in
an ecotoxicological context. It is believed that depending on the duration and
intensity of pollution, reductions of genetic diversity may occur in natural
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Multigenerational effects of contaminants in D. magna. Effects of offspring
quality
C. Barata, CSIC / Environmental Chemistry; B. Campos, IDAEA-CSIC /
Environmental Toxicology; R. Jordão, Biology; M.F. Lemos, Instituto Politécnico
de Leiria / Dept Biology; A.M. Soares, Universidade de Aveiro / Department of
Biology and CESAM
Most ecotoxicologica test guidelines are only considering effects within one
generation, thus potential detrimental effects across generations, if any, are under
evaluated. The aim of this present study is to set up a protocol to perform a
multigenerational ring test using the existing guidelines for the Daphnia magna
reproduction test. One of the most important factors to be considered is when the
second generation starts. It is well known in ecology that the size and quality of
offspring varied across the first clutches in D. magna and that certain chemicals
affect offspring quality. Multigenerational effects were evaluated using three
contaminants nonylphenol, pipertonyl butoxide (PBO) and tributyltin (TBT).In all
three chemicals chronic toxic effects on reproduction were more pronounced in the
second generation. Life-history analyses showed that the studied chemicals affected
the quantity and quality of the offspring produced by exposed females and a result
when those offspring was further exposed showed greater sensitivity than the
parental generation. These results are in line with those obtained in
multigenerational studies in mammalian tests that evidenced that in most cases
effects on the second generation can be predicted evaluating the quality of the
offspring produced. Acknowledgement-This project was supported by the Spanish
MEC grant CTM2011-30471-C02-01. The Portuguese Foundation for Science and
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Technology (FCT) supported the doctoral fellowship of Rita Jordão
(SFRH/BD/79453/2011), through the Portuguese Ministry of Education and
Science and ESF funds (Program POPH-QREN).

Metabolomics and Pollution Sourcing: Molecular Markers in
the Field
142
Metabolomics reveals a perturbation to kairomone chemical messengers in
ZnO nanoparticle exposed Daphnia magna
N.S. Taylor, Wilfrid Laurier University / Biology; J. Sostare, University of
Birmingham; F. Fabrega, Universitat Rovira i Virgili / Chemical engineering
department; U. Sommer, University of Birmingham; R. Merrifield, University of
Birmingham / geography earth and environmental sciences; J. R. Lead, University
of South Carolina / Center for Environmental NanoScience and Risk; C.R. Tyler,
Biosciences College of Life and Environmental Sciences; M.R. Viant, University
of Birmingham / School of Biosciences
Zinc oxide nanoparticles (ZnO NPs) are one of the most widely used nanomaterials,
applied in consumer products from cosmetics to electronics. Nevertheless, our
understanding of their aquatic toxicity is limited, although it is speculated to arise
from dissolution of Zn2+ from the NPs. Metabolomics, the study of the small
molecule composition of biological samples, is a proven approach for discovering
metabolic responses to toxicants. We exploited the non-targeted capabilities of
metabolomics to investigate the molecular toxicity of waterborne ZnO NPs to
Daphnia magna. Mass spectrometry based metabolomics showed a dose-dependent
metabolic response to the NPs, orthogonal to the effects of bulk ZnO and Zn 2+(aq).
Detailed investigations, including MS/MS for metabolite identification, revealed
that families of aliphatic sulfates and sulfamates were significantly decreased (up to
10-fold) following ZnO NP exposure. Some of these compounds have previously
been shown to act as kairomones; chemical messengers emitted by the Daphnia that
benefit another species without benefitting the emitter. Kairomones released by the
daphniids are sensed by some algal species, which subsequently alter their
morphology in direct response to this predation threat. Using the unicellular alga
Desmodesmus subspicatus, we have replicated this morphological response to the
kairomones of healthy D. magna, and more importantly have shown a modulation
of this algal morphological response following exposure of D. magna to ZnO NPs.
In addition, we have used several imaging modalities to reveal the uptake of ZnO
NPs into the Daphnia gut and associated cellular perturbations that underpin this
toxicity. Collectively these discoveries represent a novel NP-biota interaction with
currently uncharacterised ecological consequences. Here we present the draft
mapping of this nanotoxicological effect onto an adverse outcome pathway
framework that spans two trophic levels.
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1H NMR-based metabolic profiling reveals tissue-specific responses to
mercury toxicity in wild fish Liza aurata
T. Cappello, University of Messina / Biological and Environmental Sciences; P.
Pereira, Department of Biology and CESAM; M. Maisano, University of Messina;
J. Raimundo, IPMA / DIVOA; A. Mauceri, University of Messina / Biological and
Environmental Sciences; M. Pacheco, University of Aveiro / Dept of Biology
Among the heavy metals, mercury (Hg) is a hazardous pollutant due to its
persistence, bioaccumulation, toxicity to organisms, and subsequent ecological
risk. In order to elucidate the toxicological responses induced by Hg in fish, an
environmental metabolomics approach was applied in golden grey mullet Liza
aurata collected from a Hg impacted area of the Ria de Aveiro, Portugal (Laranjo,
LAR), and a reference site not known to be polluted by Hg (São Jacinto, SJ).
Physico-chemical parameters were measured at both sites. Total Hg (tHg) and
methylmercury (MeHg) were measured in water and sediment samples, and
confirmed that LAR is a highly Hg contaminated area. In liver and gills of fish from
LAR, higher levels of tHg and MeHg were found in respect to SJ, evidencing an Hg
exposure. Also, tHg and MeHg accumulation were respectively 10-fold and 17-fold
higher in liver than gills. 1H NMR spectroscopy and chemiometric analysis were
applied on fish liver and gills. The metabolic profiles of liver were dominated by
taurine and glycerophosphocholine, while gills by taurine and lactate, and several
other major classes of compounds were detected. PCA score plots described the
majority of variance between spectra (i.e. 78% in liver and 71% in gills) and
clustered samples with similar metabolite profiles, clearly separating the two fish
groups. The metabolic profile of livers revealed increased phosphocholine and
glycerophosphocholine, suggesting perturbation in osmoregulation; increase in
hepatic glucose indicating glycogenolysis; and reduction in amino acids resulting in
changes in protein metabolism as activation of cytoprotective mechanisms, as
supported by depletion in uracil for transcriptional activities, and increase in
glutathione and glutamate involved in oxidative stress defence. In gills the elevated
choline level may result in alteration of lipid metabolism; increase in creatine
suggests an adaptive ionoregulation; increases in lactate and fumarate may indicate
enhancement in anaerobic metabolism, while the elevation in amino acids may
indicate the occurrence of protein catabolism. Noteworthy, in gills depletion of
glutathione was observed. Overall, environmental metabolomics enabled an
integrated description of the Hg-induced metabolic responses in L. aurata, and an
assessment of the differential Hg accumulation and tissue-specific toxicological
33

mechanisms elicited in fish liver and gills, attributable to their differential
physiological functions.
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Characterization of fluvial biofilm exposed to multi-stress conditions using a
metabolomics approach
A. Serra, Water Quality; D.A. Muñoz, Catalan Isntitute for water research (ICRA) /
Water Quality; N. Corcoll, Department of Biological and Environmental Science;
B. Huerta Buitrago, Catalan Institute for Water Research (ICRA) / Department of
Water Quality; S. Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water
Quality; s. sabater, Universitat de Girona; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research
Rivers are subjected to many stress factors; some of them have a natural origin like
the drought, and some others are due to anthropogenic pollution, such as emerging
contaminants, including pharmaceuticals. Although the effects of pharmaceutical
compounds on aquatic organisms have been previously evaluated in several
studies1 the response at community level (i.e. biofilm community), has been
scarcely investigated. Besides, biological communities are often exposed to
multiple stressors simultaneously. For instance, Mediterranean streams commonly
have a period without flow in summer months and communities are exposed to a
drought, impacting their function and structure2. In this context it becomes relevant
to evaluate the response of the aquatic community to both, single stressors and
combination of multiple ones. Therefore, the aim of this study was to investigate the
metabolic response of biofilm community exposed to a pharmaceuticals mixture
and/or to a dry period in order to identifying endogenous biofilm’s metabolites that
can be altered by these stress factors. The experiment was carried out in artificial
streams where the biofilm was exposed to a dry period (a week without flow), and
to a mixture of nine pharmaceutical compounds (ibuprofen, diclofenac,
carbamazepine, sulfamethoxazole, erithromycin, metoprolol, atenolol, gemfibrozil,
hydrochlorothiazide) at environmental relevant concentrations. In order to
characterize the biofilm response, a metabolomic approach was done using
liquid-chromatography coupled to mass spectrometry, LTQ-orbitrap. Results
indicate a significant metabolome change in the biofilm exposed to a dry period and
slight differences in the biofilm exposed to pharmaceuticals. Most of the
compounds altered due to a dry period were lipids including behenic acid and
lignoceric acid; but also levels of pigments like harderoporphyrin changed. In the
case of pharmaceuticals exposure, lipids were also the main group of compounds
identified. When both stressors were applied at the same time the response of
biofilm was similar to that expressed only in the dry period pinpointing this factor
as the most relevant stressor. The metabolomic approach allowed the identification
of different putative compounds underlying these stress factors and belonging
mainly to the lipids group that could be proposed as biomarkers of exposure.
145
Effects of global climate change on Daphnia magna metabonomics studied
by GC-MS and chemometric tools
E.G. Garreta, IDAEA CSIC Barcelona / Environmental Chemistry; B. Campos,
IDAEA-CSIC / Environmental Toxicology; J. Bayona, IDAEA CSIC /
Environmental Chemistry; C. Barata, CSIC / Environmental Chemistry; S. Lacorte,
IDAEA-CSIC / Environmental Chemistry; R. Tauler, IDAEA-CSIC
Climate change is a current concern for the scientific community, demanding novel
information about the effects of environmental stressors on living organisms.
Metabolomics approach tries to characterize the most relevant metabolites which
have suffered changes in response to an external agent. Daphnia magna is a model
organism highly used for toxicological assessment in aquatic media, although few
metabonomic studies have been performed up to now. The aim of this work is to
study the metabolic variation of D. magna individuals exposed to changes of three
different abiotic factors: salinity, temperature and oxygen levels, and to achieve a
tentative identification, using advanced chemometric tools. An untargeted gas
chromatography method coupled to mass spectrometry (GC-MS) was developed to
evaluate these effects. Polar metabolites of the whole organism were extracted by a
methanol-water solution and the chromatographic separation was performed with
optimization of derivatization conditions. PCA analysis of Total Ion Chromatogram
has shown major changes in metabolite levels of Daphnia exposed to salinity and
temperature. PLS-DA of the same data set together with their class assignation
according to the sample treatment and Variables Importance in the Projection (VIP)
scores revealed the most influent variables on the discrimination among controls
and treated samples. Resolved MCR-ALS components in the analysis of the full
scan GC-MS data enabled a tentative identification and confirmation of possible
metabolic biomakers of exposure. Metabolite identification through the NIST2014
mass spec. ref. library, allowed the description and proposal of the more important
altered metabolite pools caused by the studied effects in Daphnia metabolome. As a
preliminary conclusion, the increase of salinity is shown to affect the carbohydrate
and amino acid levels while temperature affected mostly amino acids. Due to the
large datasets generated from full scan GC-MS analysis and to their complexity,
different chemometric data analysis approaches were used to extract the
information contained in the experimental data sets and to identify the more
important metabolites affected by the exposure to the previously mentioned
physical agents. This integrated approach allowed the resolution of the untargeted
complex GC-MS full scan data sets increasing the amount of information recovered
and maximizing the interpretation of their biological significance.
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Chemical and microbial MST tools: discrimination of faecal sources in
shellfish-harvesting or bathing areas and their catchments in France
E. Jarde; L. Harrault, CNRS UMR Geosciences Rennes; E. Quenot, IFREMER /
Department RBE; L. Jeanneau, CNRS UMR Geosciences Rennes; S. Lozach,
IFREMER / Depatment RBE; P. Petitjean, CNRS UMR Geosciences Rennes; C.
Marin, M. Gourmelon, IFREMER / Department RBE
The microbiological quality of shellfish-harvesting areas and bathing areas can be
affected by faecal pollution from human or animal sources. In recent years,
numerous microbial source tracking (MST) methods based on quantification of
microbial and/or chemical compounds have been developed for differentiating
between sources of contamination. Indeed, identifying and managing microbial
water quality at the watershed scale is extremely challenging for effective resource
management and remediation. In our study, the relevance of three host-associated
real-time PCR Bacteroidales markers (HF183, Rum2Bac, and Pig2Bac) and fecal
stanols as MST markers was assessed at the level of three catchments in Brittany,
France. They were monitored together with fecal indicators (Escherichia coli and
enterococci) and chemophysical parameters (rainfall, temperature, salinity, pH, and
turbidity) by monthly sampling over 1 year (n=180 water samples). Concentrations
of Escherichia coli varies fromE.coliE.coli> 1,000 CFU/100 ml). Among the 180
water samples analysed, MST markers have assigned an origin of faecal
contamination in 161 samples (89%). Host-associated Bacteroidales markers and
faecal stanols assigned a least one similar origin in 109 water samples. In these 109
samples, Bacteroidales and faecal stanol assigned a bovine origin in 54% of the
samples and a human origin in 39% of the samples. The porcine faecal
contamination of the water has been assigned in 7% of the samples analysed. MST
markers selected in this study showed that faecal contamination in water was
mainly from bovine origin in these three catchments. Those results are in agreement
with the landscape occupation and management. Overall results provide important
information on the origin of pollution and for hazard evaluation. These data are very
useful to identify sources of pathogens such as Salmonella, Campylobacter or
pathogenic E. coli which could be present in some of these water samples. This
study has been partially fund by the European Regional Development Fund Interreg
IVA Program.

Metals in the Environment: Fate, Speciation and
Bioavailability in Water, Soil and Sediment (III)
147
Uptake and intracellular distribution of trivalent and hexavalent chromium in
a freshwater algae
I. Aharchaou, LIEC; D.A. Vignati, CNRS / LIEC UMR; E. Battaglia, University of
Lorraine LIEC CNRS UMR; F. Liu, The Hong Kong University of Science and
Technology; C. Fortin, University of Quebec / Centre Eau Terre Environnement
In surface waters, chromium occurs mainly in two oxidation states, namely Cr(III)
and Cr(VI). These oxidation states have different chemical features and can be
internalized and distributed in organisms in different ways. While Cr(VI) is known
to cross the cellular membrane via the sulfate uptake pathway, the uptake
mechanism of Cr(III) is not well known. Cr(III) is considered less harmful than
Cr(VI) to aquatic organisms, however, the bioavailability and toxicity of Cr(III)
may be underestimated. In this study, uptake experiments were performed between
pH 5 and 7. At each pH, uptake rates of Cr(III) and Cr(VI) by Chlamydomonas
reinhardtii were measured at different concentrations within the range 1 nM and 10
µM. In parallel, the subcellular distribution of Cr(III) and Cr(VI) in the green alga
C. reinhardtii was determined in algal cells exposed for 72 h to either 100 nM
Cr(III) or Cr(VI) using a homogenization protocol and a differential centrifugation
approach. Results showed that the internalization rate Cr(III) increased with the
concentration of Cr(III) (from 1 nM to 10 μM) and was higher at pH 7 than at pH 5
or 6. This may be partly explained by a competition between the Cr(III) and H + for
internalization sites, although we suspect that the formation of hydroxo-complexes
may contribute to the overall metal uptake flux. Metal uptake profiles suggest the
presence of possibly two transporters involved in the uptake of Cr(III) at pH 5 and 6
while only one was observed in the concentration range tested at pH 7. The
protocols for the study of the intracellular distribution of Cr(III) and Cr(VI) in C.
reinhardtii algae have been developed and experiments are currently underway.
Little knowledge exists about the chemical forms that control the accumulation of
Cr(III) by algae, nor on the intracellular distribution of Cr in algae exposed to
Cr(III) and Cr(VI). We hypothesize that Cr(III) and Cr(VI) have different fate
within the cells. The subcellular distribution experiments will help to probe the
detoxifying mechanisms and infer on the potential for trophic transfer of the two Cr
redox forms. Keywords: Chromium, uptake, subcellular distribution, speciation.
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Algal uptake, toxicity and subcellular distribution of rare metals (Pd, Pt, La,
Eu)
C. Fortin, University of Quebec / Centre Eau Terre Environnement; K. Racine,
Centre dexpertise en analyse environnementale du Québec; C. Beaubien, G.
Tétrault, Institut National de la Recherche Scientifique / Centre Eau Terre
Environnement; S. Leguay, INRS-ETE; P.G. Campbell, Université du Québec,
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INRS / INRS Eau Terre Environnement
Until very recently, little attention has been given to the ecotoxicology of platinum
group elements (PGEs) and rare earth elements (REEs). Despite a recent spurt of
publications on PGEs, there are still few data available for risk assessment purposes
(exposure and effects). A similar lack of ecotoxicological data exists for REEs. Of
particular concern is the poor solubility of lanthanides in the presence of phosphate.
The toxicity of Pd and Pt was evaluated using the unicellular green alga
Chlamydomonas reinhardtii while the toxicity of La was determined with Chlorella
fusca, an alga known to accumulate enough phosphorus to sustain its growth for
several days in phosphate-free media, thus avoiding the precipitation of REEs. To
examine the cells’ capacity to detoxify these metals and to assess their potential for
trophic transfer, we performed a subcellular partitionning scheme on metal-laden C.
reinhardtii cells. This requires homogenization of the cells using an ultrasonic
probe followed by differential centrifugation and heat denaturation steps, resulting
in five fractions: cell debris, metal-rich granules, organelles, heat-denatured
cytosolic proteins (HDP), and heat-stable peptides or proteins (HSP). The most
sensitive endpoint for C. reinhardtii was thus the cell population after 24 h and
resulted in EC50s of 66 ± 3 nM total Pd and 26 ± 36 nM total Pt at pH 7.0. In the
case of C. fusca, the final yield after five days resulted in an EC50 of 440 ± 60 nM
(based on the free calculated La3+ and on the average total measured La; pH = 5.5).
Finally, in order to test for the influence of speciation, several ligands were used
(iminodiacetate, nitrilodiacetate and malate) and showed that accumulation and
toxicity can be predicted based on the free La3+ ion concentration. Clear differences
were observed in the metal subcellular distribution between the “hard” (La, Eu) and
“soft” (Pd, Pt) metals. The soft Pd and Pt were mostly found in the organelles and
HSP fractions while the hard La and Eu mostly ended up in the granules fraction.
These results are coherent with the observed toxicity of these elements. The high
tolerance of algae to the two REEs and their high relative abundance in the granules
fraction suggest a high capacity to sequester these elements. On the other hand, the
two PGEs induced growth inhibition at very low concentrations and were mostly
found in the sensitive organelles fraction.
149
Limited between-population variability of metal bioaccumulation in
Gammarus populations from uncontaminated freshwaters
N. Urien, O. Geffard, Irstea; L.C. Fechner, Irstea Antony / UR HBAN; E. Billoir,
Rovaltain Research Company; a. chaumot, Irstea / UR MALY Laboratoire
Ecotoxicologie; J.D. Lebrun, Irstea
An active biomonitoring approach, based on transplantation of Gammarus, has
been developed to assess trends of bioavailable metal contamination in freshwaters
in France. From this approach, Besse et al. (2013) proposed for each metal a
threshold value of contamination in gammarids above which measured
concentrations are expected to reveal a bioavailable contamination at the sampling
site. However, transplantation is based on organisms collected from one control
population, ignoring the complexity of the environment. Populations settle in
contrasted environments in terms of physicochemistry and contamination levels to
which they could have been acclimated. This local acclimation may lead to
physiological changes likely to affect metal regulation mecanisms and
consequently metal accumulation patterns between populations. The
between-population bioaccumulation variability is unknown and need to be
assessed because it questions the relevance of biomonitoring strategies and the use
of gammarids as test organisms for environmental monitoring. The aim of this
study was to investigate the metal bioaccumulation abilities of different naive
populations of freshwater gammarids. By this way, we sought to assess the natural
range of bioaccumulation abilities between unexposed populations of gammarids.
Five naive Gammarus populations from natural freshwaters exhibiting various
physicochemical characteristics were collected and then exposed, in the laboratory,
to various metal concentrations (Pb ,Cd and Ni) for seven days followed by a
seven-day depuration period. The internal metal concentrations in gammarids were
measured over time. Then, metal uptake and elimination rate constants describing
bioaccumulation were determined for each population, using biodynamic model
approach. Results show that naive populations have a generic response to metal
exposures which support the ecotoxicological relevance of their use as
biomonitoring tool. This generic response gives interesting prespectives towards a
generalised use of gammarids as bioindicators of water quality. The quantification
of the natural variability in Gammarus and its use as reference can offer also the
opportunity to assess another confounding factor affecting bioaccumulation, as
chronically exposure to contamination.
150
Whole body metal concentrations in aquatic macroinvertebrates: mechanistic
and correlative modelling
D. Hug Peter, Institut Forel, University of Geneva / Section of Earth and
Environmental Sciences Institute Forel and Institute for Environmental Sciences;
V.I. Slaveykova, University of Geneva / Section of Earth and Environmental
Sciences Institute Forel and Institute for Environmental Sciences; E. Castella,
University of Geneva / Institute Forel Earth and Environmental Sciences and
Institute of Environmental Sciences
Whole body metal concentrations in aquatic macroinvertebrates convey a valuable
starting point to investigate the link between environmental conditions, uptake and
toxicity. Despite advances in the understanding of uptake and bioavailability, they
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remain hard to interpret and hard to predict from environmental conditions. In this
study, field data was collected for two different approaches: 1. test the ability of
existing biodynamic parameters to predict whole body metal concentrations in
aquatic macroinvertebrates in model species and closely related taxa; and 2.
develop a multiple regression model to predict metal accumulation in
macroinvertebrates from concentrations in water and sediment. Whole body metal
concentrations of a broad range of aquatic macroinvertebrates and concentrations of
metals in water, sediment and suspended particulate matter of all sites were used in
both models. Whole body concentrations estimated with the biodynamic model
were within the measured range of concentrations for Cd in L.stagnalis and
D.polymorpha. For Cu, values were systematically underestimated. When
transferred to other gastropod species, the L.stagnalis model predicted whole body
concentrations for Cd in the same order of magnitude as measured concentrations
but the accuracy of the results was poor. Preliminary results of the correlative
approach were promising. The models for different metals were able to explain 25
to 70 % of the variance (adjusted R2).The significant parameters conveyed
information on different uptake mechanisms. Preliminary prediction trials showed
that the influence of environmental conditions and of different types of taxa needs
to be tested further to improve predictive power. Overall, the study confirmed that
both techniques have advantages and pitfalls and that the adaptation of models to
different species and environmental conditions remains challenging.
151
The speciation of Cu and Zn in two hyperaccumulator estuarine oysters: a
synchrotron study
Q. Tan, Xiamen University - College of the Environment & Ecology; Y. Wang,
Shanghai Synchrotron Radiation Facility; W. Wang, Hong Kong University Sci.
Technol. / DIVISION OF LIFE SCIENCE
The speciation of Cu and Zn were studied in two hyperaccumulator estuarine
oysters, i.e., Crassostrea hongkongensis and Crassostrea sikamea, using
synchrotron techniques, including the X-ray-absorption near-edge structure
(XANES) and the extended X-ray absorption fine structure (EXAFS). The two
techniques corroborated each other and provided consistent speciation information.
Lower proportion of tissue Cu and Zn were found as sulfur-bonded (thiolate)
species, which was replaced by oxygen- or nitrogen-bonded species, in the
contaminated oysters than in the normal ones. In the gill of normal C.
hongkongensis, Cu and Zn occurred mainly in species resembling cysteine
complexes; in the gill of contaminated ones, the major metal species resembled
histidine complexes or phosphates. Speciation of Cu and Zn in mantle was similar
to that in gill, both of which were different from that in digestive gland. Even in the
digestive gland of heavily contaminated C. hongkongensis, the proportion of
thiolate species was still substantial. In C. sikamea, the contrast in metal speciation
between normal and contaminated individuals was similar to but much less
pronounced than that in C. hongkongensis. Cu existed in different oxidation state
when bonded with different atoms, i.e., as Cu(I) when bonded with sulfur, and as
Cu(II) when bonded with oxygen or nitrogen. This study provided direct and
semi-quantitative information on the changes of metal speciation in contaminated
oysters, indicating that in metal-rich environments oysters could efficiently
detoxify excessively accumulated Cu and Zn by storing them in oxygen- and
nitrogen-bonded complexes.
152
Response of Crassostrea rhizophorae to metal and metalloid environmental
contamination: Integrating Chemical and Biological Data by Chemometrics
I.d. Souza, Ciencias Fisiologicas; M. Morozesk, UFSCar / Departamento de
Ciências Fisiológicas; M. Bonomo, Universidade Federal do Espirito Santo /
Departamento de Ciências Biológicas; V. Azevedo, Universidade Federal de São
Carlos; M. Monferran, Universidad Nacional de Cordoba; S. Matsumoto, C.
Milanez, Universidade Federal do Espirito Santo; D.A. Wunderlin, Universidad
Nacional de Cordoba / ICYTAC DPTO QUÍMICA ORGÁNICA FACULTAD DE
CIENCIAS QUÍMICAS; M.N. Fernandes, Univeridade Federal de Sao Carlos /
Ciencias Fisiologicas
In this study, chemical and physical parameters were analyzed in two Brazilian
estuaries, Vitoria bay (sites: Santa Maria, Serra and Lameirão) and Santa Cruz bay
impacted by metal contamination, to assess the bioavailability of metals and their
accumulation in the soft tissue of the oyster Crassostrea rhizophorae. Levels of B,
Al, Cr, Mn, Fe, Ni, Cu, Zn, As, Se, Ag, Cd, Pb and Hg in surface water and oyster
soft tissue were correlated with exposure and biochemical biomarkers and
histopathological change indexes in the gills. The use of physical and chemical
analysis integrated with biomarkers provided cause and effect data of
environmental conditions and metal contamination in the resident organisms. The
GPA analysis allowed the observation of a seasonal difference in Santa Maria and
the rain influence in areas with high riverine input. This method, when integrated
with biological data showed a high efficacy in area differentiation, showing that
biological alterations are correlated with environmental physical and chemical
conditions. In addition, the biochemical mechanisms were effective in metal
elimination, especially metallothionein, while the oyster morphology were affected
mainly by environmental data, such as salinity. Keywords: estuary,
histopathology, oyster, antioxidant system.
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analytical issues and remediation techniques (III)
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Bismuth in cosmetic products and its implications for sewage sludge
management
J. Amneklev; L. Sorme, Statistics Sweden / Environment and tourism; A.
Augustsson, Linnaeus University; B. Bergback, Linnaeus University / School of
Natural Sciences
Bismuth (Bi) is a heavy metal that over recent years has shown increasing
concentrations in sewage sludge in Swedish wastewater treatment plants
(WWTPs), indicating an increasing Bi use in the society. The high accumulation
rate of Bi in soil when sewage sludge is used as fertilizer on arable land is of
environmental concern. Bismuth is used in various consumer products to replace
lead, but which sources in the society that explain the increasing amount of Bi in
sewage sludge in the municipal WWTPs is however unknown. This study aimed to
analyze one product group suspected to contain Bi, cosmetics, and three different
products were chosen (foundation, powder and eye shadow) in order to study the
flows in urban wastewater in Stockholm, Sweden. The chemical analyses showed
that Bi was present in very high concentrations (>100 000 mg/kg) in one third of the
analyzed foundation and powder samples, while mainly low concentrations were
found in eye shadow. These cosmetic products explained approximately 24 % of
the measured total Bi amounts reaching the WWTP in 2012, making cosmetics a
major Bi source. It is therefore recommended to monitor the Bi concentrations in
sewage sludge regularly. Efforts should be made to further examine the sources of
Bi to WWTPs and to decrease the emission from Bi in cosmetics to the WWTPs.
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The first application of wastewater-based drug epidemiology in five South
Korean cities
K. Kim, Department of Civil and Environmental Engineering; F.Y. Lai, Entox /
National Research Centre for Environmental Toxicology Entox; H. Kim, Pusan
National University / Civil and Environmental Engineering; P.K. Thai, J. Mueller,
Entox / National Research Centre for Environmental Toxicology Entox; J. Oh,
Pusan National University / Department of Civil and Environmental Engineering
Illicit drug consumption in five cities in South Korea was estimated by analyzing 17
drug residues in untreated wastewater samples that were collected during the
Christmas and New Year 2012–13 holidays. Only methamphetamine,
amphetamine, and codeine were detected at concentrations of tens of nanograms
per liter or even lower concentrations in more than 90% of the samples. Other illicit
drug residues (including cocaine, methadone, and benzoylecgonine) that have been
detected frequently in wastewater from other countries were not found in this study.
Methamphetamine was found to be the most widely used illicit drug in South
Korea, and the estimated average consumption rate was 22 mg d −1 (1000 people)−1.
This rate is, for example, 2–5 times lower than the estimated average consumption
rates in Hong Kong and other parts of China and 4–80 times lower than the
estimated average consumption rates in cities in Western countries. It should be
noted that the wastewater samples analyzed in this study were collected during a
vacation, when consumption of illicir drugs are often higher than at other times. The
methamphetamine usage rates were calculated for different cities in South Korea,
and unexpectedly higher rates (2–4 times higher than the average) were found at the
smaller cities. Based on the assumption that the measured concentrations in
surveyed period and catchments of this study are representative of South Korea all
year round, the available extrapolation suggests an annual consumption of
methamphetamine of about 140kg.
155
Contaminants of emerging concern in wastewater discharged into an
urbanized watershed in Ontario, Canada
T. Sultana, Trent University / Environmental and Resource Studies; C.D. Metcalfe,
Trent University / Water Quality Centre
Lake Simcoe, north of Toronto, Ontario, Canada has been impacted by a range of
human-related activities, including urban development, recreation and agriculture.
Discharges from wastewater treatment plants (WWTPs) from several small to
medium sized municipalities in the watershed have been identified as sources of
phosphorus pollution in the lake. Contaminants of emerging concern (CECs) are
also discharged from WWTPs into receiving waters, and for this reason, CECs were
identified as a key concern in the Lake Simcoe Protection Plan. The objective of
this study was to determine the concentrations of CECs in the effluents discharged
from WWTPs in the Lake Simcoe watershed. To achieve this, two passive sampling
techniques: the Polar Organic Compounds Integrative Sampler (POCIS) and the
Semipermeable Membrane Device (SPMD) designed respectively for monitoring
water-soluble (polar or hydrophilic) and water-insoluble (hydrophobic) organic
compounds were deployed in six WWTPs in the watershed. The integrative
samplers provide estimates of time-weighted average (TWA) concentrations of
chemicals over the deployment period of several weeks. Analyses of extracts from
the samplers for 14 CEC compounds were performed using liquid chromatography
with tandem mass spectrometry (LC-MS/MS) or gas chromatography and mass
spectrometry (GC-MS). The estimated TWA concentrations (ng/L) of all target
compounds from triplicate analyses were adjusted using in situ data on the kinetics
loss of Performance Reference Compounds (PRCs) spiked into the passive
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samplers. The measured concentrations of the CECs from this study were lower
than previously published data on the levels of the target compounds in treated
effluents from other Canadian WWTPs. Artificial sweeteners, sucralose and
acesulfame are persistent compounds that were present at relatively high
concentrations in effluents at all sampling sites. Concentrations of carbamazepine
and trimethoprim were estimated to be between 6 to 70 ng/L. Overall, these data
indicate that tertiary treatments designed to improve wastewater quality for
conventional parameter (e.g. phosphorus) reduce, but do not entirely eliminate CEC
inputs in the Lake Simcoe watershed. Keywords (4 max): Wastewater, passive
samplers, pharmaceuticals, personal care products
156
Predicted environmental concentrations of cytostatic drugs in Catalonia (NE
Spain), and comparison to measured concentrations in Besòs River
H. Franquet, Environmental Chemistry; C. Gómez-Canela, F. Ventura, J. Caixach,
IDAEA-CSIC; S. Lacorte, IDAEA-CSIC / Environmental Chemistry
The incidence of cancer in Catalonia has increased considerably in the last years,
with 33715 cases registered in 2007. Cancer is treated with cytostatic drugs which
can be excreted unchanged or modified as metabolites and be discharged into the
sewer system. Besides, elimination of these drugs in waste water treatment plants
(WWTPs) is often incomplete [1] and they can finally reach surface waters. The
aim of this work was to compile the consumption of all the cytostatic drugs used in
Catalonia in the period 2010-2012 in order to calculate the predicted environmental
concentrations (PECs). PECs are used to estimate the amounts of drugs expected to
be discharged into the environment using publicly available consumption data,
excretion values and wastewater elimination rates. Two out of 132 cytostatics had
PEC values higher than 10 ng L-1 (mycophenolic acid and hydroxycarbamide),
which is the EMEA threshold for environmental risk assessment [2]. Considering
PECs and ecotoxicological data available, the risk quotient was calculated to
determine the potential adverse effects of cytostatics in the environment. The
results showed no risk for the aquatic environment of Catalonia, although
ecotoxicological data is scarce and only individual drugs toxicity is reported in the
literature. In a second step, 25 cytostatic drugs, which had the highest PEC values,
were analyzed in water samples collected along the Besòs River basin, bordering
the city of Barcelona and receiving WWTP discharges of 25 plants. Samples were
extracted using Oasis HLB cartridges and eluted with acidified methanol. An
LC-HRMS Orbitrap under positive ESI mode and a Luna C18 column were used to
perform the analysis. Fifteen drugs were detected, being mycophenolic acid,
ifosfamide and chlorambucil the most prevalent compounds. The results obtained
were compared with the previously calculated PECs to validate the procedure.
Together with Daphnia magna EC50 values, the risk of cytostatic compounds in the
aquatic environment was assessed. 1. Heberer, T., Occurrence, fate, and removal of
pharmaceutical residues in the aquatic environment: A review of recent research
data. Toxicology Letters, 2002. 131(1-2): p. 5-17. 2. EMEA, in Guideline on the
environmental risk assessment of medicinal products for human use. 2006.
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Stormwater in Saskatoon -Stormwater in Cryospheric Conditions
G. Codling, University of Saskatchewan / Toxicology; H. Yuan, University of
Saskatchewan - Toxicology Centre; M. Hecker, University of Saskatchewan /
School of the Environment and Sustainability and Toxicology Centre; P.D. Jones,
University of Saskatchewan / School of Environment and Sustainability; J.P. Giesy,
University of Saskatchewan / Toxicology Center
Precipitation in Saskatoon is dominated by light snow fall (43% of all water), light
rain (25%) heavy snowfall (10%) and thunderstorms (10%). Due to the long winter
(approx. 6 months) nearly 50% of the annual precipitation enters storm drains over
a 2 week melt period and potentially these snows may have accumulated a range of
compounds, that are untreated and flow mainly into the South Saskatchewan River.
An estimate of volume of water from snowmelt within the city of Saskatoon, based
on Canadian Environment agency late winter snowpack depth is some 3.1*109L of
water Since 2011 intensive sampling was done during melt at 7 drain sites covering
light industrial, commercial, open land and residential locations within the city
limits of Saskatoon, and periodic samples collected between May and October.
Samples were tested through toxicology directed chemistry, by which samples were
concentrated by SPE and a range of toxic potentials tested, these in turn focused the
chemistry. Metal contamination measured in stromwater varies between season
with concentrations at many locations for Pb, Cu, U, Ni and other metals exceeding
guidelines for storm water. PAHs, and PFCs were measured in a selection of
samples based on toxicological responses while LC-Orbitrap in EI and APCI
running in full scan +/- was used to identify additional compounds. Keywords:
Stormwater, Metals, PAH, Organic contaminants
158
Mass Balance of Perfluorinated Alkyl Acids in a Pristine Boreal Catchment
M. Filipovic, Stockholm University / UFZ; U. Berger, Helmholtz centre for
environmental research - UFZ / Analytical Chemistry; H. Laudon, Swedish
University of Agricultural Sciences (SLU) / Department of Forest Ecology &
Management; M.S. McLachlan, Stockholm University / Department of
Environmental Science and Analytical Chemistry ACES
To manage the perfluorinated alkyl acid (PFAA) problem, we need to understand
the fate and transport of PFAAs in the environment. The chemical and physical
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properties of PFAAs vary with chain length, where shorter-chain PFAAs are more
water-soluble, while those with longer chains can sorb strongly to soil, which
attenuates transport, but also makes them subject to re-mobilization processes.
Currently an increasing number of studies have reported on the occurrence of
PFAAs in seemingly pristine groundwater and rivers worldwide However, there are
no studies which have evaluated how PFAAs enter surface water from pristine
terrestrial ecosystems. The aim of this study was to investigate the transport of
PFAAs from atmospheric deposition and snowmelt to river water in a pristine
terrestrial environment. The study was conducted within a low population, uniquely
instrumented research catchment in Northern Sweden. The work included
measuring PFAA concentrations in atmospheric deposition (rain and snow) as well
as two rivers from watersheds with varying catchment area and hydrological
function. The 14 target PFAAs (9 PFCAs, 4 PFSAs and FOSA) were analyzed.
Water samples were extracted and cleaned up using solid phase extraction.
Qualitative and quantitative analysis was performed using UPLC/MS/MS. A PFAA
mass balance of the two catchments was assembled to study the fate of PFAAs. The
mass balance calculations show that atmospheric deposition is the most relevant
pathway for PFAAs to the remote rivers. Furthermore, the results suggest that both
physical-chemical property differences between the PFAAs as well as the water
transit time between atmospheric deposition and riverine outflow in combination
with emission changes over time alter the PFAA pattern within the catchments.

POPs and Pseudo-POPs: Environmental occurrence and
exposure (III)
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A seasonal atmospheric assessment of POPs and pseudo-POPs using passive
sampling and modelling
P. Jimenez-Guerrero, University of Murcia / Physics; S. Ramos, University of Porto
/ LEPABEDEQFEUP; J.A. Silva, LEPAE University of Porto; A. Alves, Faculty of
Engineering - University of Porto; J.P. Montávez, Department of Physics
University of Murcia; N. Ratola, LEPAE- University of Porto / Physics of the Earth
The atmosphere is a fundamental route of transport for numerous contaminants, so
it is very important to measure their levels in the air. And even if some effects are
already reported in literature, there are still numerous regions where the information
is scarce, like the southeast Iberian Peninsula. With specific climatic fingerprints, it
can be an excellent location to assess the atmospheric distribution of contaminants,
on a seasonal perspective. Passive air samplers (PAS) have been recently used at
regional, continental and global scales and their feasibility was demonstrated in
deployments across large areas. Polyurethane foam (PUF) disks were deployed
sequentially every three months for a period of one year in 13 sites, comprising four
sampling campaigns, one per season. Five chemical classes of pollutants were
analysed: three belonging to the persistent organic pollutant (POPs) group brominated flame retardants (BFRs), polychlorinated biphenyls (PCBs),
organochlorine pesticides (OCPs, represented by HCB) – and two other which can
be considered pseudo-POPs - polycyclic aromatic hydrocarbons (PAHs) and
synthetic fragrances (musks). The main objective of this work was to assess the
levels and the spatial and temporal patterns of these pollutants in the Levantine
coast (south-east Iberian Peninsula). Atmospheric transport features were also
investigated, in correlation with the meteorological data, showing a decisive
influence of these parameters. Field data and CTMs were combined to produce a
comprehensive overview of a region with a lack of information on these pollutants.
Higher levels for PAHs and SMCs were detected in the colder months
(autumn/winter) while lower levels were found in the warmer ones
(spring/summer). The same was observed for OCPs. In the case of PCBs and BFRs,
the predominance was usually found in the spring/summer seasons.
Acknowledgements: This work has been partially funded by the European Union
7th Framework Programme-Marie Curie COFUND (FP7/2007-2013) under
Programme U-IMPACT Grant Agreement 267143 and by the Operational
Programme for Competitiveness Factors - COMPETE and National Funds through
FCT (Fundação para a Ciência e a Tecnologia) under the
NORTE-07-0124-FEDER-000025. The Spanish Ministry of Economy and FEDER
(project CGL2013-48491-R) are acknowledged. Dr. Pedro Jiménez-Guerrero
acknowledges the Ramón y Cajal programme.
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Persistent organic pollutants in background air in central Europe parameters affecting wet scavenging of polycyclic aromatic hydrocarbons
P. Shahpoury, Max Planck Institute for Chemistry / Multiphase Chemistry; G.
Lammel, Masaryk University; A. Holubová Šmejkalová, Czech
Hydrometeorological Institute; J. Klanova, Masaryk University / RECETOX
Research Centre for Toxic Compounds in the Environment; P. Pribylova, Masaryk
University; M. Váňa, Czech Hydrometeorological Institute
Concentrations of polycyclic aromatic hydrocarbons (PAHs), polychlorinated
biphenyls (PCBs), and chlorinated pesticides (CPs) were measured in air and
precipitation at a background site in central Europe. ∑ PAH concentrations in air
and rainwater ranged from 0.7 to 327.9 ng m-3 and below analytical method
detection limit (< MDL) to 2.1×103 ng L-1. The concentrations of PCBs and CPs in
rainwater were < MDL. ∑ PCB and ∑ CP concentrations in air ranged from -3,
respectively. The potential relationships between PAH wet scavenging and
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particulate matter and rainwater properties were investigated. The concentrations of
ionic species in particulate matter and rainwater were significantly correlated,
highlighting the importance of particle scavenging process. Overall, higher
scavenging efficiencies were found for relatively less volatile PAHs, underlining
the effect of analyte gas-particle partitioning on scavenging process. The PAH wet
scavenging was more effective when the concentrations of ionic species were high.
In addition, the elemental and organic carbon contents of the particulate matter
were found to influence the PAH scavenging. Keywords: gas-particle partitioning,
ionic species, elemental carbon, organic carbon
161
Passive sampling of PAHs in the petrochemical area of Tarragona County,
Spain: PUFs vs. vegetation
N. Domínguez, URVIISPV; L. Vilavert, Universitat Rovira i Virgili; M.
Schuhmacher, Rovira i Virgili University / Chemical Engineering; J.L. Domingo,
Universitat Rovira i Virgili / Laboratory of Toxicology and Environmental Health;
M. Nadal, University Rovira i Virgili / Laboratory of Toxicology and
Environmental Health
Since 2002, the environmental concentrations of polycyclic aromatic hydrocarbons
(PAHs) are periodically assessed in Tarragona County, Spain, where the most
important chemical/petrochemical industrial complex in Southern Europe is
located. The aim of this study was to determine the levels of 16 PAHs in air and
vegetation of different areas of Tarragona County, Spain, as two methods of passive
monitoring. Temporal trends of PAH levels in vegetation were estimated by
comparing with results from previous surveys. Passive air samplers (PAS) with
polyurethane foam (PUF) were used for air monitoring (Newterra, Beamsville, ON,
Canada). In June of 2014, 27 vegetation samples were collected in different zones
of Tarragona County. In parallel, PUF-PAS were deployed at 16 sampling points in
Tarragona County for a period of 2 months. Four samples were collected in each
one of the areas under study (petrochemical, chemical, urban/residential, and
unpolluted). The average concentration of 16 PAHs in air was 21.4, 29.8, 26.5 and
29.4 ng/m3 in the petrochemical, chemical, residential/urban and unpolluted areas,
respectively. Ranges of the Σ16PAHs concentrations were similar, regardless of the
sampling area, with a maximum value of 55.8 ng/m3 in the industrial zone. Airborne
levels were very similar to those previously reported in a number of countries. No
significant differences between the study areas were found (p>0.05), likely
associated with the sample loss due to the high temperatures in the summer season.
The average concentration of 16 PAHs in vegetation was 66.6, 194, 229 and 145
µg/kg in the petrochemical, chemical, residential/urban and unpolluted areas,
respectively. A general increase of the levels of 16 PAHs in vegetation can be seen,
if compared with data from the first survey, performed in 2002. No significant
differences between the study areas were found, with the exception with the raise
found in the unpolluted area. Finally, if we compare the PAHs concentrations
reported by both monitors, trends are similar in the different sampling areas. The
current concentrations of PAHs in samples of ambient air and vegetation of
Tarragona are very similar to levels reported in the scientific literature. These
results will be used to design a new monitoring network for assessing the
occurrence of these pollutants in Tarragona County, an area highly impacted by the
petrochemical industry.
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Long-term environmental monitoring of PCDD/Fs near a municipal solid
waste incinerator in Tarragona County (Catalonia, Spain)
L. Vilavert, Universitat Rovira i Virgili; M. Nadal, University Rovira i Virgili /
Laboratory of Toxicology and Environmental Health; M. Schuhmacher, Rovira i
Virgili University / Chemical Engineering; J.L. Domingo, Universitat Rovira i
Virgili / Laboratory of Toxicology and Environmental Health
For approximately 20 years, the concentrations of polychlorinated
dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) have been periodically measured
in soil and vegetation samples from its surroundings. Since 2006, air samples are
also collected by means active and passive sampling devices, and PCDD/F levels
are determined [1,2]. The first aim of this study was to determine the current
environmental status in the MSWI vicinities by analyzing PCDD/F levels in soil,
vegetation and air samples collected between 2013 and 2014. Secondly, the
temporal trends of PCDD/Fs were determined by comparing the current data with
those from previous surveys. In May/June of 2013, 8 vegetation and 8 air samples
were collected around the facility. The sampling sites were the same as those
corresponding to the baseline and subsequent surveys. In June of 2014, 8 soil and 8
air samples were collected at the same sampling points. The concentrations of
PCDD/Fs in environmental samples were determined by means of high resolutions
gas chromatography coupled to high resolution mass spectrometry
(HRGC/HRMS). The concentration of PCDD/Fs in eight soil samples varied
between 0.16 and 1.61 ng WHO-TEQ/kg dry weight (dw), with an average of 0.63
ng WHO-TEQ/kg (dw). It meant a non-significant decrease comparing to the
baseline study (1999) of 47%, and a slight increase to the previous study (2010) of
9% (p< 0.05). The concentration of PCDD/Fs in vegetation, analyzed in 2013,
ranged from 0.04 to 0.10 ng WHO-TEQ/kg (dw), with an average of 0.07 ng
WHO-TEQ/kg (dw). This means a slight change compared with average values
obtained in previous campaigns (1999 and 2009), being the difference not
statistically significant. The levels of PCDD/Fs in air, obtained by means passive
samplers in 2014, were found between 6.10 and 8.16 fg WHO-TEQ/m3, with an
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average value of 10.1 fg WHO-TEQ/m3. In the last campaign (2010),
concentrations were between 6.95 and 3.22 fg WHO-TEQ/m3, showing an average
level of 10.5 fg WHO-TEQ/m3. In the previous study (2013), the total
concentrations of PCDD/Fs were collected by active sampling, presented a range of
concentrations between 1.88 and 5.29 fg WHO-TEQ/m3, with a mean of 3.56 fg
WHO-TEQ/m3. The above results indicate that the environmental impact of the
MSWI of Tarragona is not significant in terms of PCDD/Fs. Furthermore, the
environmental levels found in the present study near to MSWI of Tarragona are
comparatively low respect to those observed in areas impacted by urban and
industrial sources.
163
Air-Water Exchange of Natural Brominated Compounds in the Northern
Baltic Sea: New Estimates and Possible Influences of Climate Change
T.F. Bidleman, Umea University / Chemistry; K. Agosta, Umea University; A.
Andersson, Umea University / Ecology and Environmental Science; P. Haglund,
Department of Chemistry; A. Hegmans, Royal Roads University / Environmental
Science; L.M. Jantunen, Environment Canada; O. Nygren, Umea University /
Department of Chemistry; J.J. Poole, University of Waterloo / Chemistry; M.
Ripszam, M. Tysklind, Umea University / Department of Chemistry
Bromophenols (BPs) are produced by macroalgae and cyanobacteria in the Baltic
Sea and oceans worldwide. Compounds derived from BPs include bromoanisoles
(BAs), hydroxylated and methoxylated bromodiphenyl ethers (OH-BDEs,
MeO-BDEs) and polybrominated dibenzo-p-dioxins (PBDDs). Although natural,
these compounds have toxic properties which may be of concern when viewed as
part of the mixture with anthropogenic substances. Here we update sea-air
exchange fluxes of BAs in the subarctic Gulf of Bothnia, report the first
measurements of MeO-BDEs in Baltic water and air, and discuss how climate
change may influence production of natural brominated compounds. Water was
passed through glass fibre filters (GFF) then through columns of XAD-2 or ENV+
resin to extract BAs and MeO-BDEs. Air samples were collected at the island
Holmön (63.79N, 20.84E) on GFF-polyurethane foam traps. Sample extracts were
cleaned with Florisil before BA analysis and additionally with 18 M sulphuric acid
before MeO-BDE analysis. BAs and MeO-BDEs were determined by capillary
GC-MS in electron impact or electron capture negative ion modes. Tetrabrominated
MeO-BDEs were confirmed by GC-high resolution mass spectrometry. Henry’s
law constants (HLCs) for 2,4-DiBA and 2,4,6-TriBA were determined in deionised
water from 5–30oC using the bubble stripping method. The most abundant BAs in
water were 2,4,6-TriBA and 2,4-DiBA at 64-637 and 20-205 pg L-1, while these
BAs in air varied from 5.5-116 and 2.1-37 pg m-3. 6-MeO-BDE47 and
2’-MeO-BDE68 were found in Baltic water (5-50 and < 3–25 pg L-1) and air (11-43
and -3). New gas exchange fluxes of BAs were estimated with the two-film model
using temperature-dependent HLCs determined here. Updated 2,4-DBA +
2,4,6-DBA volatilisation from Bothnian Bay (38000 km2) between May and
September was 650 kg, compared to our previous estimate of 1310 kg. Impacts of
climate change on the Baltic Sea include increasing water temperature, greater
discharge of fresh water and dissolved organic matter (DOM), and reduction in ice
cover and salinity. A shift is anticipated from a phytoplankton to microbial-based
food web in the northern Baltic, whereas phytoplankton production in the south is
expected to increase under some scenarios of rising temperature and nutrient
loadings. These factors may favour or oppose formation of halogenated natural
products, but their collective effect is far less clear. A better understanding of their
biogeochemistry is required!
164
From surroundings to our clothing: Determining uptake rates of fabrics for
SVOCs in indoor environment.
A. Saini, University of Toronto / Department of Physical and Environmental
Sciences; J.O. Okeme, University of Toronto / Physical and Environmental
Sciences; M.L. Diamond, University of Toronto / Department of Earth Sciences
Fabric used in clothing, upholstery, linens and many more applications vary in
chemistry as comprised of natural to various synthetic fibres. Clothing can sorb
VOCs or SVOCs from the surrounding environment and release them after removal
of the source (De Coensel et al., 2008; Feldman, 2010). Chemical sorption by fabric
can be a source of human exposure or protection from chemicals in the surrounding
environment. Curwin et al (2005) showed that clothing worn by pesticide
applicators sorbed the pesticides during their use and hence could prolong the
exposure even after pesticide spraying through direct transfer to skin or inhalation
of gas-phase pesticides that were released to personal cloud. Horstmann and
McLachlan (1994) reported the contaminated T-shirts as source of PCDD/F to
human epidermis in wearing trials. The transfer of the compounds from the T-shirt
fabric to skin indicated that the chemicals are reversibly sorbed to the fabric. Thus,
it stands to reason that SVOCs such as flame retardants and plasticizers, will
partition to clothing according to the physical-chemical properties of the SVOCs as
well as fabric. The aim of this study was to determine the uptake rates of SVOCs for
fabrics and to understand sorption behaviour. Our results reveals that both cotton
and rayon show linear uptake of new flame retardants (NFRs) and penta-BDEs for
more than a month during deployment period, for instance, uptaking BDE-47 at the
rate of 2.8 pg/cm2 of fabric. Cotton and rayon which is "regenerated" cellulose
fabric (Shaikh et al, 2012), showed similar sorptive behaviour. Also, fabric
(cotton)-air partitioning coefficients measured for NFRs and BDEs shows good
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agreement with their respective octanol-air partition coefficients for those
compounds that reached equilibrium. The results confirm that fabrics accumulate
SVOCs from their surrounding environment at uptake rates that are consistent with
on their KOA. It also indicates that fabrics act as quasi-passive sampler and could
potentially contribute to human exposure (protection from or source of) depending
on the frequency of laundering.

Biophysical Interactions at the Bio-nano Interface: Relevance
for Aquatic Nanotoxicology
165
The zebrafish embryo chorion as a biological barrier for nanoparticle
uptake?!
S. Böhme, Bioanalytical Ecotoxicology; M. Baccaro, UFZ Helmholtz Centre for
Environmental Research / Bioanalytical Ecotoxicology; M. Schmidt, UFZ
Helmholtz Centre for Environmental Research / Isotope Biogeochemistry; H. Stärk,
UFZ Helmholtz Centre for Environmental Research / Analytical Chemistry; T.
Reemtsma, Helmholtz Centre for Environmental Research; D. Kühnel,
Helmholtz-Centre for Environmental Research / Bioanalytical Ecotoxicology
The zebrafish (Danio rerio) embryo is an established test organism to investigate
the toxic potential of chemicals and can be adapted to test nanomaterials by minor
adjustments. Compared to chemicals and due to the individual chemical and
physical properties of nanomaterials a different and more complex interaction of
nanomaterials and the biological components of the zebrafish embryo can be
assumed. Especially, the embryo chorion as a possible biological barrier is
discussed and was investigated in detail in this study. The investigated silver, gold,
and copper nanoparticles were provided and characterised by partners of the
EU-project NanoValid. Time kinetic experiments were conducted and the
concentration associated to different compartments (the whole egg (embryo with
intact chorion), the chorion and the embryo) were determined by acid digestion and
ICP-MS measurement of the received homogeneous samples. For all types of
particles a time-dependent concentration increase within the chorion and for the
whole organism can be observed. The element concentration obtained for the
embryos is almost constant over time, independent of the type of particle. In
addition, the visualization of the particle distribution by means of LA-ICP-MS was
performed on organism sections and particles were located and detected at the
chorion surface or within the chorion structures. To prove the function of the
zebrafish embryo chorion as a biological particle barrier, we further investigated the
chorion surface of exposed organisms by scanning electron microscopy (SEM)
coupled with energy-dispersive X-ray spectroscopy (EDX). By these experiments
the adsorption of AuNPs and CuO-NPs as single particles and particle agglomerates
were identified. Ag was detected, but it was not possible to observe particles or
particle agglomerates probably due to the high solubility of this type of particles.
Finally, a sorption model based on particle number calculations necessary to
saturate the surface and to form particle layers on the chorion was proposed.
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Nanosilver cytotoxicity in the topminnow fish (Poeciliopsis lucida) hepatoma
cell line (PLHC-1) as an in vitro toxicology model
A. Bermejo-Nogales, Departamento de Medio Ambiente Lab DETC; M.
Fernandez-Cruz, J.M. Navas, INIA - National Institute for Agricultural and Food
Research and Technology / Environment
Silver nanoparticles (AgNPs) show a wide spectrum of applications making them
one of the manufactured nanomaterials (MNs) with the highest production and,
therefore, possibility of release to the environment. Due to antibacterial and
antifungal properties these NPs could cause deleterious effects on aquatic
organisms, including fish, once they reach water bodies. The use of in vitro studies
utilizing cultured cells is increasing as a useful tool to observe possible mechanisms
of toxic action of MNs and to determine their toxicity while reducing the use of
research animals in the context of environmental and health assessment. Diverse
mechanisms of cellular toxicity induced by AgNPs have been described such as loss
of viability, lysosomal damage, increased oxidative stress, mitochondrial injury and
DNA damage that can differ according to cellular type and exposure conditions.
The aim of the present study is to determine the cytotoxic effects and cellular
interaction of AgNP obtained from the JRC Repository (AgNM300K) and AgNO3
(as Ag+ ion source) in the topminnow fish (Poeciliopsis lucida) hepatoma cell line
(PLHC-1) as an in vitro toxicology model. Cytotoxicity was evaluated with
classical toxicity assays performed on the same set of cells with fluorescent dyes
(alamarBlue, CFDA-AM and neutral red). The induction of oxidative stress was
assessed by measuring intracellular reactive oxygen species (ROS) levels.
Interaction with cellular structures was investigated by transmission electron
microscopy (TEM). The results show that AgNM300K dispersions have a stable
distribution, circular aspect and a size of 16.04 ± 0.32 nm diameter that can be
enlarged due to formation of a protein corona. PLHC-1 cells are more sensitive to
Ag+ ions at low concentrations but as concentration rises the AgNM300K toxicity
also increases. TEM images show that toxic concentrations induce mitochondria
swellling and AgNP presence in vacuoles. However, at non-toxic concentrations
AgNPs appear as clusters inside nucleus, mitochondria, vacuoles and cytosol.
PLHC-1 cells cytotoxic effects produced by AgNM300K after 24h exposure are
related to vacuolization process and metabolic disruption and it opens the question
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of possible genotoxic mechanisms in the absence of ROS production. PLHC-1 cells
are a good model for ecotoxicology studies of AgNP to be used in the framework of
intelligent testing strategies. Acknowledgements - This research was supported by
FP7-MARINA project (Grant Agreement No. 263215).
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Toxic effect of pristine SWCNT combined with Cadmium to the crustacean
Daphnia magna
M. Revel, INRS-Institut Armand-Frappier; M. Fournier, Institut Armand
Frappier-INRS / Immunotoxicology Laboratory; P. Robidoux, Universite de
Sherbrooke / Aquatic and Crop Resource Development Portfolio
Production increase of carbon nanomaterials and development applications raises
the question of the consequences of their release on wildlife, including pelagic
species which may be exposed. In Canada, the forestry industry experienced an
economic crisis which has led to the elaboration of new forestry products like
nanomaterials, including single-walled carbon nanotubes (SWCNT). SWCNT
offers many benefits because of their high electrical and thermal conductivity and
also mechanical properties such as toughness and strength. On top of that, they
possess a very large surface area allowing them to adsorbed hydrocarbons or metals
present in water or soil. Consequently, they are closely studied for environmental
monitoring and wastewater treatment. Nowadays, It‘s important to study the
potential interactions between carbon nanomaterials and environmental
contaminants. This study focuses on the toxicity of single-walled carbon nanotubes
(SWCNT) in presence of cadmium (Cd), using the crustacean Daphnia magna and
48-h lethality tests. The LC50 for Cd or pristine SWCNT, as well as their mixture
were estimated and compared. We found that SWCNT were able to adsorbed Cd
and that the presence of SWCNT increases the toxicity of Cd to D. magna. LC50 for
Cd and SWCNT were 252.3 and 1400 µg/L, respectively. In the presence of a fixed
concentration of SWCNT, LC50 of Cd decreased. The lowest LC50 of Cd was
111.1 µg/L in presence of 1000 µg/L of SWCNT, indicating an increase in Cd
toxicity. SWCNT accumulation in the digestive tract of D. magna was confirmed
with binocular microscope observations. The increase in toxicity may be due to the
adsorption of Cd on the carbon nanotubes which induces a higher entrance of Cd in
the digestive tract of D. magna. Then, once entered into the digestive tract, Cd will
be desorbed helped by the enzymatic conditions contributing to desorption
processes. Those results show the complexity of SWCNT toxicity and how the
understanding of their interactions with other contaminants is crucial to determine
the consequences of their release in the environment.
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The effect of colloidal stability and Ce valence states at the surface of cerium
oxide nanoparticles on cellular toxicity
G.P. Reyes, Biology department; I. Rodea-Palomares, F. Leganes, Universidad
Autónoma de Madrid / Biology; S. Das, S. Seal, University of Central Florida; R.
Rosal, Ingenieria Quimica; F. Fernandez-Piñas, Universidad Autónoma de Madrid /
Biology
Cerium oxide nanoparticles (CNPs) have been used in numerous engineering and
biological applications: in plants to increase photosynthesis1; also as an antioxidant
by using the protective effects of nanoceria in certain neurological and
cardiological disorders2; seems to provide cells protection from radiation. However,
CNPs have also been found to display oxidase activities and to generate damaging
oxygen radicals in a range of organisms and cell systems3. We have performed a
thorough study of the effect of seven different CNPs on a model aquatic
microorganism, the green alga Pseudokirchneriella subcapitata, in an effort to
untangle the mechanisms which underlie the biological activity of CNPs. In order to
study the effect of Ce3+ valence states on the surface, the tested CNPs have a
defined surface percentage of Ce3+; show distinct morphologies (round, rods or
cubes) and two of them are dextran-coated. Among all these factors, we found a
good positive correlation between the surface percentage of Ce3+ and toxicity
(related with an increase in intracellular oxidative stress). Furthermore, we have
modified the colloidal stability and redox chemistry of the CNPs with citrate, iron
and phosphate buffer. We found that colloidal stability did not modulate the cellular
toxicity of non-toxic CNPs (citrate and Fe treatments). However, the toxicity of
‘toxic’ CNP increased by colloidal destabilization (Fe treatment). Finally, by
blocking the redox cycling between Ce3+ and Ce4+ of Ce3+ enriched CNP in the
surface (phosphate buffer treatment), toxicity and oxidative stress was totally
prevented. Thus, our results suggest a strong relationship between percentage of
Ce3+ on the particle’s surface and toxicity. References [1] Giraldo J, Landry M,
Faltermeier S, McNicholas T, Iverson N, Boghossian A, et al. 2014. Plant
nanobionics approach to augment photosynthesis and biochemical sensing. Nat
Mater 13(4):400–408 [2] Das M, Patil S, Bhargava N, Kang J-F, Riedel LM, Seal S,
et al. 2007. Auto-catalytic ceria nanoparticles offer neuroprotection to adult rat
spinal cord neurons. Biomaterials 28(10):1918–1925 [3] Rodea-Palomares I,
Fernández-Piñas F, et al. 2010. Physicochemical characterization and
ecotoxicological assessment of CeO2 nanoparticles using two aquatic
microorganisms. Toxicol Sci. 119(1):135-45. Acknowledgement - This research
was supported by CTM2013-45775-C2-1-R and CTM2013-45775-C2-2-R grants
from MINECO.
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Toxicity and dietary transfer of silver nanoparticles
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J. Kalman, School of Life Sciences; K.B. Paul, Heriot-Watt University / SLS; F.R.
Khan, Roskilde University / ENSPAC; V. Stone, Heriot Watt University; T.F.
Fernandes, Heriot-Watt University / School of Life Sciences
The objectives of this study were to investigate the toxicity and dietary transfer of
AgNO3 and Ag NPs with different coatings (PVP, PEG and Citrate) using two
freshwater organisms, the green alga, Chlorella vulgaris and the crustacean,
Daphnia magna. The inhibitory effect of AgNO3 (IC50 of 5.3 ± 0.5 µg L-1) to C.
vulgaris was significantly higher than the Ag NPs. Citrate-, and PVP-coated Ag
NPs exhibited similar toxicity (IC50 values of 9.2 ± 1.0 and 9.3 ± 0.1 µg L-1,
respectively), while PEG-Ag NP was significanly less toxic to the algae (IC50 of
49.3 ± 5.2 µg L-1). Uptake rate constant (Ku) and membrane transport characteristics
(Bmax, Kd and Log K) were determined after exposing algae to ranges of
concentrations of AgNO3 or Ag NPs. The Ku and Log K correlated well with the
toxicity in the algae. Transmission Electron Microscopy was used to observe
possible internalization of Ag NPs in algal cells after exposure to low
concentrations for 72 h (mimicking inhibiton tests) or to high concentrations for 4 h
(mimicking dietary exposure). Ag NPs were visualized only in algal cells used in
the dietary exposure, probably due to the increased membrane permeability of C.
vulgaris. To establish biodynamic model parameters (i.e. assimilation efficiency
and efflux rate constant), D. magna were fed Ag-contaminated algae and depurated
for 96 h. The two compartmental loss of Ag showed that D. magna assimilated
significantly less Ag from AgNO3-exposed algae (8 %) than from the Ag NP exposed diet (14 - 16 %). However, PVP-, and PEG-coated Ag NPs were more
difficult to eliminate by the daphnids. Biodynamic model prediction revealed that
food is the dominant pathway of Ag uptake in D. magna, except for AgNO3 when
applying the low Ag concentration in food. Model-predicted steady-state Ag
concentrations in D. magna are unlikely to cause adverse effect. Given that
daphnids did not eliminate completely Ag NPs, there is a possible transfer of Ag
NPs along the food chain.

Advancements in life cycle impact assessment and footprint
method development (III)
170
Human health impact assessment model considering trade-induced effects
arisen from agricultural water scarcity
M. MOTOSHITA, National Institute of Advanced Industrial Sci. and; Y. Ono; S.
Pfister, ETH Zurich; A. Boulay, CIRAIG - École Polytechnique de Montréal /
Chemical engineering department; M. Berger, Technische Universitaet Berlin /
Chair of Sustaiable Engineering Office Z; K. Nansai, Nat. Inst. of Env. Studies
(NIES); K. Tahara, National Institute of Advanced Industrial Science and
Technology / Research Institute of Science for Safety and Sustainability; N. Itsubo,
Tokyo City University; A. INABA, Kogakuin University; M. Finkbeiner,
DaimlerChrysler AG / Chair of Sustainable Engineering
Assessing the potential impacts of water use has become one of the great concerns
in life cycle assessment. Especially, demand for agricultural use dominates a large
part of total water demand for human society and will be significantly affected by
water consumption. Agricultural water scarcity will potentially result in the
shortage of food supply and human health damage as a concequence of the
increasing rate of undernourished population. Regarding vulnerability to food
supply shortage, the amounts of food stock will control the resilience of a
population. In addition, international food trade links food exporter and importer
countries and will consequently expand countries affected by the food shortage
through price changes in the global market, even if water consumption is occurring
in another country. In order to account for these effects, we integrated food stocks
and trade-induced effects into the characterisation model on human health damage
due to agricultural water scarcity. The characterisation model composed of three
assessment modules (1) food production loss assessment, 2) food supply shortage
assessment and 3) health damage assessment) was developed to model the impact
pathway from freshwater consumption to human health damage through
agricultural water scarcity. Characterisation factors (CFs) at the country scale
widely range from 7.13*10-9 to 6.15*10-5 [DALY/m3]. Even though developed
countries also show high CFs, most of their health damage is caused in more
vulnerable countries due to the compensation of food shortage through international
food trade. According to the current water consumption pattern, large amounts of
water are consumed in India (14%), China (12%), USA (10%), Brazil (4%), Russia
(4%). However, malnutrition damage attributed to water consumption in those
countries is occurring in vulnerable countries: Yemen (9%), Philippines (6%),
Angola (4%), Nigeria (4%), Mali (4%). This indicates that water consumption in a
country can be responsible for health damage in other vulnerable countries. From
the viewpoint of agricultural water scarcity, this characterisation model revealed
that the risks of health damage in other countries are of significance in the context
of water footprint.
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Increasing the ecological relevancy of volumetric grey water footprints
P. Van Sprang, ARCHE
One of the most prominent volumetric methods to account for water footprinting
has been developed by Hoekstra et al. (2011). One of the pillar relates to the grey
water footprint for point sources which is an indicator of the degree of freshwater
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pollution that can be associated with the discharge of pollutants in receiving surface
waters. It is defined as the volume of freshwater that is required to assimilate the
load of pollutants from point sources based on natural background concentrations
and existing ambient water quality criteria (WQC). However, often criticism has
been formulated that turning a water quality measure into a water quantity measure
loses information about the potential impact that pollutants may cause in the
receiving environment. This study aims at improving the ecological relevancy of
the current volumetric methodology for the calculation of the grey water footprint
of point sources by introducing risk assessment concepts as used within REACH or
the Water Framework Directive. In first instance we advocate to use relatively
simple accepted concepts such as the solid-water partitioning or rapid degradation
of pollutants to increase the realism of the grey water footprint. Additional
refinement of the methodology could be achieved by correcting the generic existing
ambient WQC of metals for bioavailability in order to estimate more relevant and
robust river-specific WQC for such pollutants. Furthermore, the current WFN
methodology only considers the critical load in the overlying water therefore
neglecting potential more sensitive ecological (e.g. top predators) and human
(through fish consumption or drinking water). Examples of the introduction of such
refinements on the grey water footprints for discharged pollutats Pb (metal) and
metazachlor (herbicide) will be presented.
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A methodology and model for characterizing regional and temporal impacts
of power plant thermal emissions on rivers
J. Boucher; S. Pfister, ETH Zurich; J. Bayart, Quantis International; D. Corbisier,
Laborlec; E. Favrot, GDF SUEZ; M. Vargas-Gonzalez, Quantis International; A.
Prieur-Vernat, GDF SUEZ DRT-CRIGEN
The use of once through cooling systems in power generation is globally
widespread. These systems intake river water at its current temperature, use it to
extract excess generated heat from the power plant, and then return it to the river in
a heated form. This excess thermal energy raises the temperature of the river water
downstream, causing a number of negative impacts. While much is known about
the types of impacts these cooling systems have, less has been developed in terms of
being able to model and quantify impacts specific to a site’s environmental
conditions. This study quantified the impact of the added thermal stress on river
ecosystems by developing a methodology and a modeling tool to calculate
characterization factors (CFs) that take into account regional differences such as the
climate and temporal influences such as seasonal changes in water temperature and
the operating level of the power plant. The developed method calculates the fate of
emitted heat from a cooling system, the effect and impact this heat has on species
within a river, and scales the result based on existing, local background heat stress
to account for resilience. While many of the needed inputs can be entered into the
model manually, a global database was created so that missing variables can be
estimated for any site based on its geographic coordinates. As a case study, four
locations (one in Canada, Germany, India, and China) each in a different climate
zone were modelled using constant heat emission parameters. Results show that
impacts on sites located further from the equator are concentrated much more
heavily in the warmer, summer months. This includes a peak to minimum monthly
impact ratio of ~5’000 in the northern, boreal climate of Canada versus a ratio of
just 2 at the location in the tropical climate of India. The yearly average impact of
the selected sites varies by less than a factor of 3. The developed methodology and
tool enlarge the operational scope of water use impacts, and the results highlight the
importance and feasibility of considering temporal as well as regional influences in
calculating such characterization factors. Adjusting power plant operation in time
to minimize impacts caused by cooling systems requires site-specific investigation,
and the developed modelling approach can assist in this regard.
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Assessing the potential damages of eroded solids on aquatic ecosystems: case
study on Eucalyptus globulus forest
p.S. quinteiro, University of Aveiro / CESAM Department of Environment; M.
Van de Broek, Katholieke Universiteit Leuven / Division of Geography; A.C. Dias,
University of Aveiro / CESAM Department of Environment; b. ridoutt, CSIRO;
L. Arroja, University of Aveiro
High concentrations of sediments reaching lotic environments and remaining in
suspension can be a significant stressors to the biodiversity of these aquatic
systems. This damage is presently not considered in Life Cycle Assessment studies.
This study is devoted to the effects of sediments into freshwater systems due to soil
erosion by water (environmental mechanism), translated into damage to aquatic
ecosystem diversity (endpoint impact category), namely to macroinvertebrates and
algae/macrophytes. For this, we have developed a framework to conduct an erosion
inventory using the WaTEM/SEDEM model and linked this with, a method to
derive regional characterisation for endpoint damage on aquatic ecosystem
diversity. A case study was performed for Eucalyptus globulus stands in Portugal,
with a functional unit of one hectare of land under production forestry
management.To demonstrate how this newly suspended sediments (SS) ecosystem
method can help to improve the environmental assessment in forestry, results were
compared with the earlier commonly used impact categories from ReCiPe method.
The resulting damage on freshwater ecosystem due to the increased SS in the water
column for the E. globulus stands studied ranges from 1.3×10-7 to 9.7×10-6
species.yr.ha-1.revolution-1 for macroinvertebrates, and from 4.1×10-8 to 3.3×10-6
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species.yr.ha-1.revolution-1 for algae/macrophytes. Both impacts were calculated
after weighting the endpoint regional characterisation factors units in potentially
disappeared fraction (PDF) In m3.yr.kg-1 of SS, considering recommended
freshwater species density (7.89×10-10 species.m-3) and total number of described
freshwater species (100,000 species). The results show that for macroinvertebrates,
the SS damage values are (1) between 2 and 3 orders of magnitude higher than the
values for freshwater eutrophication, (2) were of same order of magnitude or 1
order of magnitude higher than the values for both freshwater ecotoxicity and
terrestrial acidification, and (3) were lower than the values for ecosystem climate
change. All of these impact categories are estimated using ReCiPe. Similar trends
have been achieved for algae/macrophytes. The results allow us to conclude that the
increase of SS in water column can cause biodiversity damage and that the
calculated values are higher than the ones obtained for impact categories of the
commonly used ReCiPe methodology.
174
Discussion
S. Pfister, ETH Zurich

LCA of complex systems: delusion or reality? (II)
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Guiding development of interconnected bioenergy and bioproduct systems
with life-cycle energy, water, land, and greenhouse gas metrics
C.D. Scown, Lawrence Berkeley National Laboratory / Environmental Energy
Technologies Division; A. Horvath; T.E. McKone, University of California /
School of Public Health
Bioenergy is likely to be an important component of many countries’ future
renewable energy portfolios. Liquid biofuels are particularly critical to providing
near-term carbon mitigation without relying on the slow turnover of fleet vehicles
and construction of new infrastructure. However, bioenergy production systems
exist at the intersection of biology, ecology, chemistry, engineering, and policy,
which makes optimizing these systems a complex and interdisciplinary challenge.
We present the results of a long-term research effort aimed at quantifying the
carbon, energy, water, and economic tradeoffs of advanced biofuel production
strategies. First, we examine the challenge of producing ethanol from cellulosic
feedstocks in the United States, including Miscanthus x giganteus, corn stover, and
wheat straw. A 40 billion l/year scenario shows that the land footprint of dedicated
crops can be minimized by selecting land with the largest fuel yield/ha difference
between the incumbent feedstock (corn) and Miscanthus, totaling 7.5 million ha.
Eliminating drought-prone counties and constraining conversion to regions with the
largest carbon offset credit for exported power increases total land requirements to
8.8 million ha; in both cases, short-term net carbon sequestration could reach 25
gCO2e/MJ due to power offset credits and soil carbon sequestration. Adding corn
stover and wheat straw that can be sustainably harvested and economically
transported to commercial-scale biorefineries allows total cellulosic ethanol
production to reach 60 billion l/year. Because the modeled biorefinery locations are
aligned with U.S. coal-fired power plants, we show that biorefinery capital costs
can be substantially reduced, life-cycle water impacts can be reduced, and
greenhouse gas (GHG) emissions can be held constant by exporting lignin for
pelletization and co-firing at coal power plants; even with expected coal plant
retirements, there will be sufficient capacity to accept 100% of potential lignin
production through 2050. However, our transportation energy demand scenarios
show that, even in the case of modest passenger vehicle electrification, 60 billion
liters/year of ethanol will approach the flex-fuel blending limit for all remaining
gasoline consumption. Thus, we explore sugarcane-derived drop-in biofuel
pathways and show that optimized pathways have the potential to reduce GHG
emissions relative to fossil fuels by nearly 90%.
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Does resilient mean eco-inefficient?
M. Pizzol, Aalborg University / Development and Planning
Resilience is a property of systems that is deemed essential for their sustainability.
The term “resilience” has become a vague buzzword in the last few years but the
literature agrees that resilience depends on the structure and architecture of a
system. It increases with system complexity, because the redundant connections
between elements of a system make it less efficient but also more flexible and
adaptable and allow to perform a function even if some connections are interrupted
or missing. Balancing between resilience and efficiency seems to be the key for
sustainability intended as long-term perfomance. Resilience is not explicitly taken
into account within life cycle assessment (LCA). LCA determines the
eco-efficiency of product systems, i.e. the ratio between the function provided by
the product and its impact on the environment. The question is whether a product
system which structure is improved or designed to be more resilient will not only be
more inefficient, but also eco-inefficient, when studied by means of LCA. In this
work a two steps approach is proposed to study resilience of product systems: 1)
assessment of disturbance conditions and their inclusion within the scope of the
LCA study; 2), system expansion, i.e. changing the structure of the system by
including additional disturbance-preventing processes and disturbance-dependent
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ones. This theorethical LCA modelling approach was tested on two fictional case
studies using data from literature: A) the example of two different waste
management systems of a remote island distrubed by stormy weather; B) the
example of two different biofuel systems, single- and multiple-feedstock, disturbed
by climate changes. Results shows that if proper LCA modelling is applied, resilient
product systems are not necessarily less eco-efficient than their vulnerable
counterparts and instead can allow for eco-efficiency gains. This goes against the
intuitive idea that optimizing a system for efficiency only will necessarily allow
achieving eco-efficiency as well, and suggests that design for resilience may be a
valuable idea towards sustainability. However, further experimental work on the
subject is needed to draw more robust and generalizable conclusions.
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Implementation of recycling systems: The delusive role of LCA
T. Kägi, F. Dinkel, Carbotech AG
Shall materials with heating values, from a demand point of view, be materially
recycled or rather thermally utilised in order to get the highest benefit? This and
similar questions are often raised by governments and politics. We realised that the
results strongly depend on the recycling allocation approach. Furthermore, the
benefit of incineration increases when the proportion of fossil fuel in the energy mix
it replaces is higher. In some cases this benefit can be high enough for thermal
utilisation to seem to be, from an environmental perspective, a better option than
material recycling. In other words: in countries with poor energy strategies,
recycling of materials with heating values would be less advisable. On the other
hand, material recycling is highly profitable in case a region only uses renewable
energies. Hence, from an environmental perspective, the failures of energy policies
in most countries hinder further developments in recycling of materials with energy
values. LCA is still considered to be the best method to quantify and therefore
compare the impact on the environment. Consequentional LCA is widely
considered as a suitable policy support because of its ability to model consequences
to some extent. But when addressing the role of LCA in the implementation of
circular economy and its role as a policy support the question arises whether or not
the consequences we model lead to constructive results. In case the consequence for
a region is to quit recycling materials because of an (environmentally) inappropriate
energy mix, a development of recycling technologies will be stopped that could
actually be preferred in the future. It is not the recycling that is not environmentally
favourable, it is the energy strategy hence the energy mix of a country. Yet
recycling is blamed for not being the best environmental option. This means that we
chose options that will lead to disadvantages in the future. Even though LCA grasps
the environmental aspects quite well, the problem clearly lies in asking the right
questions rather than mixing up different aspects of the same problem. Even if the
results seem clear at first sight, great attention needs to be paid to the right
communication with policy makers so that they not only understand the results but
also the true underlying reason of the consequences of implementing measures
induced by LCA results.
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Multicriteria optimization of a biorefinery for the production of bio based
flame retardant and other bio products
O. Mrani, TECHNISCHE UNIVERSITÄT DARMSTADTIWAR / BauIng; L.
Schebek, Technische Universitaet Darmstadt / Material Flow Management and
Resource Economy
The project PHOENIX, which is funded by the European Union (EU), aims at the
development of non-halogenated flame retardants based on biogenic resources. The
research investigation covers the entire spectrum from developing materials to their
industrial application. As part of the project, LCA is carried out for decision support
to all stakeholders involved in the development process. In order to deliver support
strategies for decision processe, LCA has totake into account that a biorefinery
system is composed from several production lines, multiple biomass resources and
multiproducts. To tackle this complexity, optimization methods can be used in
order to speed the analysis of the multitude of variant under consideration during
technology development. We selected the optimization methode analytic hierarchy
process (AHP) knowing that AHP has, not only, been frequently applied in MCDA,
but it also provides userfriendly support to decision making group by simplification
and rationalization of complex decisions. A biorefinery system is commonly
divided into three levels, which in turn are divided into subcategories. The first top
level includes the entire biorefinery (top management level, management of the
entire biorefinery and overall chemical production-platform). The second level
represents the production lines, which correspond to the desired end products of the
biorefinery (management of the production line, for example production of
bioethanol etc.). These production lines are generated fromsuccessive process
chains which are on the third level (line of individual process for example
cultivation of biomass, transport etc. Each process chain again contains several
alternatives with multiple indicators which are optimized as to finding and
designing the final biorefinery. In the proposed biorefinery framework, the
weighting of the criteria and interests changes depending on the hierarchical level.
This means that one criteria may be relevant as to one specific level and at the same
time insignificant for the other levels. The optimization result factors in the interests
of all three levels (overall management, production management and processing).
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Environomic multi-objective optimization of an eco-industrial park
L. Lessard, Quantis; P. Collet, IDEEL; M. Kermani, F. Maréchal, École
Polytechnique Fédérale de Lausanne
A circular economy refers to an industrial economy with a cradle to cradle vision,
shifting from the use of fossil fuels towards renewable energy, minimizing the use
of toxic chemicals and reducing waste by recycling through careful system design.
The concept of a circular economy is based on the study of non-linear, in particular
living systems, with a major outcome being the optimisation of systems rather than
of the individual components which make up each system. Industrial symbiosis (IS)
is the exchange of energy, waste and by-products among industries in order to add
value, while reducing costs and environmental impacts. This is consistent with the
principles of a circular economy, and is a stepping stone towards the design of
sustainable economies and policies. In the scope of this study, the use of local and
renewable resources and the development of industrial ecology can contribute to
the decrease of environmental impacts of a living, interactive system, on a given
territory. A process system design framework is developped to model a
superstructure that contains the list of possible options for the system. The LCA is
used to calculate the environmental impacts of a product or a service. The method
requires certain adjustments in order to assess the impacts of a spatially delimited
system. The design of such system can be done by combining Life Cycle
Assessment (LCA) that can provide a clear and structured framework to assess the
environmental impacts of the system and process system design methods that
applies mathematical programing techniques to systematically design territorial
configurations using costs and thermo-chemical or physical models. The new
method allows to generate the most attractive scenarios for the systems using a
systematic modeling framework and using an optimisation approach that allows to
generate a limited set of pareto optimal configurations that can then be evaluated to
identify the most attractive solution. The method has been successsfully applied on
a case study of a city with 100,000 inhabitants.
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Environmental benefits of industrial symbiosis for the steel industry:
Application of stainless steel slag
A. Di Maria, KU Leuven / MTM; M. Salman, M. Dubois, K. Van Acker, KU
Leuven
The steel industry is a key sector in the implementation of the Industrial Symbiosis
(IS). Despite a wide literature on strategies for IS in steel industry, research should
focus on the valorisation of those residues whose potential for recycling is not
explored at present. The current study presents an environmental evaluation of a
novel process aiming at the recycling of Stainless Steel Slag (SSS) as a binder for
the production of construction materials. Currently, SSS is stabilized with borates
addition and recycled as low-quality aggregate. SSS poses environmental threats
due to the chromium content. Moreover the dusty texture makes the handling
difficult. Therefore research for more sustainable solutions is needed. Thermo
Alkali-Activation (AA) process can be applied to SSS to produce a new binder for
construction materials. The process activates the binding property of SSS through
the addition of alkali silicate in a high temperature environment, hence foregoing
the need of stabilization by borates. For the presented study, two different blocks
(S-Blocks) were developed through AA using SSS slag as binder: 1) Solid
S-Block- similar to traditional paver concrete block and 2) Aerated S-Block- with
a porous internal structure similar to traditional aerated block. A Life Cycle
Assessment (LCA) using a “cradle to gate” approach has been conducted in order to
assess the environmental impacts of three different scenarios: Scenario 1 (no
valorisation)- SSS is stabilized through boron addition and sold in the market as
low-quality aggregate, Scenario 2 (Solid S-Blocks valorisation) – SSS is
valorised through production of 1m² of Solid S-Blocks and Scenario 3(Aerated
S-Blocks valorisation)- SSS is valorised through production of 1m² Aerated
S-Blocks. Scenarios 2 and 3 have been further compared with LCA on production
of 1 m² traditional blocks with similar properties that are already available in the
markets.The LCA results show that the two valorisation scenarios have similar
(scenario 2) or higher (scenario 3) impacts compared with scenario 1. However, the
production of S-blocks has lower impacts comparing to production of their
substitutes in the market. The environmental analysis indicates the advantages of
industrial symbiosis in stainless steel production industry. LCA acted as a powerful
tool to assess the environmental performances of new waste valorisation practices
and the impacts of the application of IS.

Ecological Risk Assessment and Sustainable Management of
Contaminated Sediment: Perspectives and Experiences
181
A selection of sediment quality benchmarks for ecological risk assessment:
contamination of DDT and Hg in Lake Maggiore (Italy)
L. Marziali, IRSA-CNR (Brugherio); L. Guzzella, Italian National Research
Council Water Research Institute CNRIRSA; D. Rabuffetti, Regional Agency for
the Protection of the Environment of Piedmont / Department of Verbano Cusio
Ossola
Lake Maggiore in Northern Italy is characterized by residual DDT and mercury
contamination of sediments caused by the activities of a factory located nearby of
the Toce River, one of the main tributaries of the lake. An environmental risk
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assessment (ERA) analysis is necessary to assess the potential risk for the aquatic
ecosystem. For what concerns exposure, contaminated sediments were proved to be
the main exposure pathway for the aquatic fauna. Therefore one of the focal point of
the ERA was the study of the site-specific bioavailability of DDT and Hg.
Bioavailability was assessed using different approaches: 1) analysing
bioaccumulation in benthic invertebrates belonging to different
taxonomic/functional groups; 2) deploying passive samplers like PE (Polyethylene
membrane) loaded with PRC (Performance Reference Compounds, i.e.
labelled-DDx compounds), and Diffusive Gradients in Thin Films
Spheron-Thiol+agarose passive samplers (DGT). For what concerns sediment
quality benchmarks, the selection of proper thresholds was challenging, being
intended to predict different levels of risk associated with sediment toxicity. At
first, a comparison with existing international sediment quality guidelines allowed
to identify screening levels considered safe (i.e. no effect) for the ecosystem. In case
of higher contaminant concentrations, as in the case of the Toce River and the
Pallanza Bay in the lake, further benchmarks (e.g. probable risk, moderate level
effect, severe level effect) were selected. At this purpose, a review of standard
toxicity tests and SSD calculations for benthic invertebrates from the scientific
literature and from existing toxicity databases was carried out. Similarly, published
papers relating body burdens and toxic effects for invertebrates were analysed.
Values of acute and chronic NOEC, LOEC, LC50, EC50, HC5%, HC50% were selected
for defining different risk levels. The selection of proper benchmarks for the
ecological risk assessment poses strong implications for environmental
management, leading decision for remediation measures.
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Bioavailability and toxicity of sediment-bound contaminants (PCBs and
metals) using an integrative approach: a case study in the Venoge river
(Switzerland).
L. Molano Leno, Eawag, Aquatic Research; M. Casado-Martinez, Centre Ecotox;
N. Estoppey, University of Lausanne; F. de Alencastro, EPFL Swiss Federal
Institute of Technology in Lausanne; I. Werner, Swiss Centre for Applied
Ecotoxicology / Department of Anatomy Physiology and Cell Biology; B. Ferrari,
Ecotox Centre CH
The Venoge is a small river flowing into Lake Geneva, the largest water body of
Switzerland. Previous monitoring campaigns have shown increased concentrations
of PCBs in fishes, which were reported to exceed maximum levels set by the
European Union for human consumption. Water quality of the river is well
characterized, both in terms of chemical contamination and benthic
macroinvertebrate community structure. However, no information of sediment
quality is available so far. To assess the potential impact of sediment bound
contaminants on habitat quality, we used an integrated methodology that includes
sediment physico-chemical measurements, a battery of sediment toxicity tests, and
measurement of contaminants in benthic invertebrates. Sediments were collected at
several sampling sites along the Venoge and analyzed for PCBs and metals as well
as ancillary parameters important for determining contaminant bioavailability. The
battery of tests used for the characterization of sediment ecotoxicity included the
growth inhibition test using the aquatic macrophyte Myriophyllum aquaticum (ISO
16191); the growth and mortality test using the ostracod Heterocypris incongruens
(ISO 14371); and the emergence test using midge larvae (Chironomus riparius,
AFNOR 90-339). Bioaccumulated contaminants were assessed in midge larvae.
Four sampling sites were selected according to the identified sources of
contamination and previous results of water quality. Results of the toxicity tests
showed no effect on ostracod mortality but growth inhibition at the sampling site
closest to the mouth of the river. On the contrary, percent emergence of midge
larvae was decreased only at the site closest to the effluent outfall of the waste water
treatment plant. Chemical analyses of sediments and midge larvae are on-going.
The results will be discussed based on the two objectives of this study: 1) to assess
whether sediments are contributing to the impairment of the beneficial uses of this
aquatic ecosystem (ecosystem services) and 2) to assess which of the selected tools
can provide useful information within a decision-making framework.
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Regional Sediment Quality Guidelines within the European Water
Framework Directive: strengths, weaknesses, opportunities and threats. The
Basque coast as case study
I. Menchaca, Marine Environment Department; J. Rodríguez, . Borja, J. Franco,
Azti-Tecnalia; J. Garmendia, AZTI Foundation; J. Larreta, M. Belzunce,
Azti-Tecnalia
The regional SQG values developed in the present study, using four different
organisational biological levels, are proposed to be used as guidance values for
project managers and decision makers, in assessing chemical and physicochemical
status in marine waters, to be used within the European Water Framework
Directive. The aims of this study are (i) to calculate the regional SQG for metals and
organic compounds (PCBs and PAHs) for the Basque coast (Bay of Biscay), based
upon the chemical, toxicity and benthic biotic index values, (ii) to compare these
regional SQG values with international values and, (iii) to carry out SWOT analysis
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Contaminated sediments in backwaters of the Elbe - do they pose a risk to the
river's quality?
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S. Heise, Hamburg University of Applied Sciences / Life Sciences; U. Rieth,
Institut für Hygiene und Umwelt
The German Elbe river flood plain has more than 1000 individual backwaters
covering an area of altogether 50 km2. In the context of setting up a concept for a
basin-wide sediment management by the International Commission for the
Protection of the Elbe (IKSE), this study was initiated in order to inform the IKSE
on the relevance of backwater sediments for the quality of the Elbe. At that moment,
very little was known about the contamination of those sediments and to what
extent they were exchanged with the major river. In 2013 and 2014, 25 backwaters
were investigated with regard to sediment contamination, ecotoxicity, erosion
stability, and thickness of the potentially resuspendable sediment layer. Dating of
selected cores was done by measuring activity of 137Cs and by determination of
heavy metal profiles over the sediment depth (still ongoing). When compared to the
nationally defined Environmental Quality Standards (EQS) for contaminants in
sediments, all sediments exceeded the Ni criterion, 75 % of sediment samples
exceeded the EQS with regard to As, Pb, Cd and Hg concentrations. More than 50
% of sediment samples showed concentrations for HCH, DDX, HCB and some
PAHs (e.g. fluroanthene) that were above the respective quality criteria. Ecotoxicity
in these samples ranged from very low to very high and did not necessarily reflect
the results from the chemical analysis. There is a first indication, that bioavailability
of hazardous compounds was higher in those samples that had not undergone
frequent resuspension/deposition cycles. Better understanding of sediment
dynamics in these backwaters therefore is crucial – first of all because of the
transport of contaminated material into the river and second (if our observations can
be supported by further analysis of these data) with regard to the potential
consequences for bioavailability. 137Cs activity over the depth of sediments that had
been affected by the 100 years flood event in 2013 and the metal distribution in
sediment cores indicate a high resuspension potential of at least some of the
backwaters. Assuming a probably underestimated average thickness of the
resuspendable sediment layer of 20 cm, a flooding event could move 10 mio m3 of
contaminated sediment. Management measures may become necessary, but need to
be based on not only exceedance of EQS but also on ecotoxicological responses and
a profound system understanding.
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Do International Dredged Material Frameworks Effectively Assess Risk?
S.E. Apitz, SEA Environmental Decisions Ltd; S. Agius, Environment Canada
The objectives of many countries’ Disposal at Sea (DaS) Programs, and of related
national and international legislation, mirror the 1996 Protocol to the London
Convention (London Protocol) objective “to protect and preserve the marine
environment from all sources of pollution and take effective measures, according to
their scientific, technical, and economic capabilities, to prevent, reduce, and where
practicable eliminate pollution caused by dumping or incineration at sea of wastes
or other matter.” The development of DaS assessment frameworks for dredged
material can involve almost endless possible permutations of action lists,
benchmarks, and decision rules. Both individual choices about these parameters,
and how they are combined can affect potential regulatory outcomes and the
efficacy and fitness for purpose of a DaS action level, tier, or framework. Although
the literature is rich with documents on how such approaches should be designed,
there are few datasets that are extensive, diverse and representative enough to
evaluate how various decision scenarios actually perform in assessing the potential
risk of disposal at sea on the marine environment. A database was developed
containing co-located sediment chemical and toxicological analytical results that
were representative of the range of marine, coastal and estuarine sediment types,
and contaminant combinations and levels that might be encountered by a DaS
program. After validation and processing, the final database containing 2196
records (for chemistry) and 1081 (for co-located chemistry and toxicity) was
designed to enable each record to be “challenged” by a range of DaS decision
scenarios, and the results to be analysed. The database was used to test a range of
Das framework options and designs; the relative effectiveness and fitness for
purpose of these scenarios was evaluated. Although there are a potentially infinite
number of permutations and scenarios, a systematic approach was used to test the
potential implications of key questions on chwemical action lists, decision rules,
and tiered approaches, as well as a comparison of international frameworks. Major
findings and their implications to DaS risk assessment will be discussed.
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Guidance and risk assessment schemes for prospective sediment toxicity
testing of organic chemicals
N. Diepens, Wageningen University / Department of Aquatic Ecology and Water
Quality Management; h. baveco, Environmental Risk Assessment Team; P.J. van
den Brink, Alterra and Wageningen University; M. Van den Heuvel-Greve,
Wageningen IMARES / Marine Coastal Systems; A.A. Koelmans, Wageningen
University / Aquatic Ecology and Water Quality Management Group; T.C. Brock,
Alterra, Wageningen University and Research Centre / Environmental Risk
Assessment Team
A framework for prospective risk assessment of sediment-bound organic chemicals
is currently lacking. Such a framework requires clearly defined protection goals,
evidence-based concepts that link exposure to effects, and a transparent tiered effect
assessment. Here, we discuss possible specific protection goals based on the
ecosystem services concept for future prospective sediment RA procedures for
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organic chemicals in sediment. Benthic organisms provide important ecosystem
functions and services, which are similar between freshwater and marine
ecosystems. Key drivers for sediment-related ecosystem services are
microorganisms, benthic algae, sediment-rooted macrophytes, benthic
invertebrates, and benthic vertebrates. Triggers for sediment testing based on
chemical properties and toxicity are required. Sediment-spiked laboratory toxicity
tests with standard test species should focus on long-term tests with chronic
endpoints. The range of taxonomic groups for sediment testing needs to be
extended. Prior to actual testing a cost-effective screening based on aquatic toxicity
data and equilibrium partitioning is advisable. Assessment factors to be used in
tier-1 effect assessment as well as the feasibility of the SSD approach as a tier-2
option are discussed. Micro- and mesocosm experiments with spiked sediment are
proposed as a 3rd experimental tier. An outlook to unifying information from the
various tiers by experimental work, fate modelling, and effect modelling as
cost-effective prognostic tools for sediment RA is provided.

Engineering in vivo fish models for advancing environmental
hazard and risk assessment
187
Introduction to the session events and our focus on transgenic models in
ecotoxicology
C.R. Tyler, Biosciences College of Life and Environmental Sciences; A. Takesono,
J. Moreman, University of Exeter; J. Green, University of Exeter / College of Life
and Environmental Sciences; R. Cooper, University of Exeter; A. Foreman; S.
Mourabit, A.R. brown, T. Kudoh , University of Exeter
Transgenic fish are applied in ecotoxicology where they have the potential to
provide integrated systems for assessing health impacts of chemicals. Zebrafish and
medaka are the most popular fish for the generation of transgenic models, due to
their high fecundity, transparency of their embryos (zebrafish), rapid
organogenesis, and availability of extensive genetic resources. Transgenic fish
models are now available to study for the effects of heavy metal toxicity (via
heat-shock protein genes), oxidative stress (via an electrophile responsive element),
various organic chemicals acting through the aryl hydrocarbon receptor, thyroid
and glucocorticoid response pathways, and estrogenicity, using a spectrum of
different fluorescent markers. Due to variations in their sensitivity, only a few
transgenic models are capable of detecting responses at environmentally relevant
exposures. Even so, they provide valuable systems to study the biological
mechanisms of chemical toxicity. A favoured method for the study of gene
expression in transgenic fish is the two step activation Gal4-UAS system. In this
system, GAL4 is placed under the control of a desired promoter and UAS is placed
next to a desired reporter gene, such as a fluorescent marker; cells producing both
components of the system will activate the reporter gene. Transgenic fish systems
provide powerful tools for the study of chemical effects, especially in mutant lines
lacking skin pigmentation where responses can be visualized in real time and across
multiple target tissues in intact organisms. In this presentation we will introduce the
topic of transgenic fish for studies in environmental toxicology and provide a
viewpoint on future development opportunities, and constraints, for their use in risk
assessment.
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What constitutes a model organism in ecotoxicology?
H. Segner, University of Bern / Centre for Fish and Wildlife Health
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Rapid fluorescent detection of (anti-)androgens with spiggin-gfp medaka
A. Sébillot; P. Damdimopoulou; Y. Ogino; P. Spirhanzlova, Watchfrog S.A.; S.
Miyagawa, Natural Institute of Natural Sciences; D. Du Pasquier, Watchfrog S.A.;
N. Mouatassim; T. Iguchi, National Institute for Basic Biology / Molecular
Environmental Endocrinology; G.F. Lemkine, Watchfrog S.A.; B.A. Demeneix;
A.J. Tindall, Watchfrog S.A.
Environmental anti-androgen contamination is widespread and has been associated
with negative impacts on biodiversity and human health. Our aim was to develop a
transgenic medaka model bearing a sensitive and specific androgen responsive
fluorescent reporter construct for whole organism-based environmental screening
for pro- and anti-androgens. Putative spiggin promoters were identified within the
genome of the stickleback (Gasterosteus aculeatus) and cloned upstream of GFP. A
number of putative androgen and estrogen response elements were identified in
each promoter. Germinal transgenesis with spg1-gfp led to stable medaka lines.
GFP induction was restricted to the kidney, the site of spiggin protein production in
sticklebacks. Significant dose-dependent gfp expression was induced by androgen
treatment of newly hatched fry, but not by estrogens, mineralocorticoids,
glucocorticoids or progestogens. In addition to flutamide, the biocides fenitrothion,
vinclozolin and linuron significantly inhibited 17MT-induced GFP induction,
validating the model for detection of anti-androgens. The spg1-gfp medaka model
provides a sensitive, specific and physiologically pertinent biosensor system for
analyzing (anti-)androgenicity of raw chemicals or environmental samples.
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Application of ERE-TG zebrafish in assessing health impacts of oestrogenic
EDCs on embryo development and sex differentiation
T. Kudoh, University of Exeter / Biosciences College of Life and Environmental
Sciences; A. Takesono , University of Exeter; O. Lee, University of Exeter /
Biosciences College of Life and Environmental Sciences; O. Kah, IRSET; C.R.
Tyler, Biosciences College of Life and Environmental Sciences
We have established an oestrogen biosensor transgenic zebrafish (ERE-GFP TG
fish) that detects tissue responses to oestrogenic chemicals via GFP expression in
vivo. Using this TG fish, we have observed that a variety of tissues respond to
oestrogens including the liver, heart, muscle and forebrain. However, the roles of
oestrogen signaling in development and functions of these tissues are largely
elusive. We found that cells in telencephalon and olfactory bulb express GFP in
response to 17-alpha-ethinylestradiol (EE2) from early stages of neurogenesis and
the number of GFP cells subsequently increases in larvae up until they are 2 weeks
old. The oestrogen responsive telencephalic neural cells (TC-GFP+ cells) show
characteristic polar morphology with radial process, suggesting they may be radial
glia cells, well-known neural stem cells. TC-GFP+ cells do not possess
immunoreactivity for neuronal markers (acetylated tubulin and HuC), but express a
neural stem cell marker Sox2. These data suggest specific roles of oestrogen
signaling in neural stem cell development and functions. To further analyse
behaviour of oestrogen responding brain cells in normal and polluted environment,
we are currently modifying our ERE-GFP TG fish to create different transgenic fish
lines. Firstly, we have generated a double transgenic line which responds to
oestrogen and express two fluorescent colours derived from two oestrogen
responsive promoters (synthetic ERE promoter with mCherry reporter and cyp19a
promoter with GFP reporter). Heterozygous [ERE-mCherry]x[Cyp19a-GFP]
embryos show that some cells in olfactory bulb respond to both transgenes upon
EE2 exposure, but there are fewer cells of mCherry and GFP double positive cells
observed in the posterior part of telencephalon. We are also creating ERE-Kaloop
and ERE-GCaMP TG fish lines. Kaloop line would permanently label the oestrogen
responding cells, facilitating cell lineage tracing in juvenile to adult stage. Calcium
activatable GCaMP fluorescent protein visualises neuronal activity in the oestrogen
responding cells. These models will now be applied to help better understand the
functional roles of oestrogens in development of the brain and sex differentiation in
fish. Findings to date imply heterogenic roles of oestrogen signaling during brain
development.
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Zebrafish reporters of glucocorticoid and aryl hydrocarbon receptor activity
D. Gorelick, J.L. King, B.L. Cline, University of Alabama at Birmingham
Exposure to environmental endocrine disruptors is a significant health concern.
Previous work has been focused on detecting estrogens, however other chemical
classes, such as glucocorticoids and dioxins, are also relevant contaminants. Here
we describe the development of new zebrafish reporters for the detection of
glucocorticoid receptor (GR) or aryl hydrocarbon receptor (AhR) activity. Previous
zebrafish reporters were limited by low sensitivity or progressive silencing of
reporter gene expression. To overcome these limitations, we employed a bipartite
reporter system that can amplify signals from GR- or AhR-dependent DNA binding
but is less sensitive to DNA methylation and transcriptional silencing. Reporter fish
can be used to detect glucocorticoids and dioxins and visualize in which tissues
such chemicals act in live zebrafish embryos and larvae. Reporter fish can also be
used as substrates for chemical screens to detect tissue-selective GR or AhR
modulators. Finally, the reporter system can be modified to detect GR or
AhR-dependent gene repression. Ultimately, the reporter strategy described here
can be used to visualize the activity in vivo of any ligand dependent transcription
factor of interest, including those that bind environmentally relevant small
molecules such as androgens and progestins.
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Development and validation of an OECD test guideline incorporating a
transgenic fish model
F. Brion, INERIS / Ecotoxicology Unit; B. PICCINI, C. TURIES, INERIS; J.
Porcher, INERIS / UMRI SEBIO; J. Green, University of Exeter / College of Life
and Environmental Sciences; A. TAKESONO, University of Exeter; C.R. Tyler,
Biosciences College of Life and Environmental Sciences; E. Fetter, Department of
Bioanalytical Ecotoxicology; S. Scholz, Helmholtz Centre for Environmental
Research / Department of Bioanalytical Ecotoxicology; J. Nicolau, O. Kah, IRSET
Concern about the effects of Endocrine Disrupting Chemicals (EDCs) to fish and
humans reproductive health has stimulated the development of tests to identify
endocrine active substances and quantify their effects. Despite important progress
that has been made in that direction during the past decade, one major challenge to
ecotoxicology is still to develop specific biological tools that allow rapid and
cost-efficient assessment of EDCs for environmental hazard and risk assessment. In
2012, an in vivo mechanism-based zebrafish embryo assay was developed (Brion et
al., 2012) and called EASZY for Detection of Endocrine Active Substances, acting
through estrogen receptors, using transgenic cyp19a1b-GFP Zebrafish embrYos.
The relevance of the EASZY assay for assessing the estrogenic potency of test
substances was evaluated by testing more than 60 chemicals and it was found that,
in the EASZY assay, GFP was induced in a ER-specific manner by (i) compounds
that bind directly to estrogen receptors as agonists (ii) compounds that require
metabolic activation into estrogenic metabolites (iii) aromatizable androgens as
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well as some non aromatizable androgens. Since the EASZY assay emerged as a
fast, simple, specific and sensitive in vivo assay for quantifying the estrogenic
potency of chemicals at very early critical developmental stages, a Standard Project
Submission Form (SPSF) was submitted by the lead country France to OECD test
guidelines program in 2012 and the EASZY was accepted to the Validation
Management Group for Ecotoxicity (VMG-Eco) working program in December
2013. The first objectives of the validation were (i) to ensure training persons to
conduct the test (ii) to assess the transferability of the transgenic model and the test
method to the participating laboratories (iii) to assess the intra- and inter-laboratory
reproducibility by testing a set of reference ligands including both positive and
negative test substances. At the occasion of this oral presentation the current
progress of the validation of the EASZY assay will be presented while considering
the strengths (and the limits) of transgenic models for environmental hazard and
risk assessment. Acknowledgement – Study support by the DRC-50 “Perturbateurs
Endocriniens et impacts environnementaux” of the French Ministry of
Environment.
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Application of a transparent transgenic zebrafish model for chemical testing
in a semi-automated image analysis system
J. Green, J. Metz, A.R. brown, S. Owen, T. Kudoh, University of Exeter; C.R.
Tyler, Biosciences College of Life and Environmental Sciences
Zebrafish have emerged as a powerful tool for use in in vivo chemical and drug
screening because of attributes including their rapid development, relative
transparency, high fecundity, and genetic and morphological similarity to
mammals. With fluorescence protein expression linked to specific enzymes or
receptors, transgenic zebrafish models offer systems for identifying and quantifying
molecular initiating events (MIEs) that may trigger adverse outcome pathways
(AOPs). With new automated imaging and image analysis systems being
specifically designed or adapted for zebrafish larvae (Pardo-Martin et al. 2010,
Romano and Gorelick 2014), the application of transgenic zebrafish models for
medium-throughput chemical screening is an emerging prospect. We present a
novel transgenic zebrafish model for application in a semi-automated imaging and
image analysis system for screening of estrogenic compounds. This system
provides quantitative and qualitative analysis of tissue-specific targeting of
estrogenic chemicals. This is visualised via a GFP fluorescence response in a
well-established transgenic model (Lee et al. 2012) that has been incorporated into
a non-pigmented ‘Casper’ phenotype. The Casper phenotype allows for easier
tissue identification and reduces issues relating to body orientation and
fluorescence signal blocking when imaging. With the increasing need to identify
endocrine disrupting chemicals and characterise their effect on tissues and organs in
humans and other animals, the Casper estrogen responsive GFP transgenic
zebrafish in a semi-automated system offers an excellent tool for screening
chemicals for estrogenic activity in whole organisms. References: Pardo-Martin C,
Chang TY, Koo BK, Gilleland CL, Wasserman SC, Yanik MF (2010) Nat Methods.
7(8):634-6. Romano SN, Gorelick DA (2014) JoVE. 17;(87) Lee O, Takesono A,
Tada M, Tyler CR, Kudoh T (2012). Environ Health Perspect. 120(7):990-996.
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Transgenic fluorescent tadpoles for detecting chemical disruption of the
thyroid axis
P. Spirhanzlova, Watchfrog; A.J. Tindall, G.F. Lemkine, D. Du Pasquier,
Watchfrog S.A.
During the last decades, there has been increasing concern about thyroid axis
disrupting contaminants present in the environment. As the correct functioning of
the thyroid axis is crucial for vertebrate development, it is necessary to develop a
rapid method to detect thyroid axis disrupting chemicals. One of the most studied
hormone-regulated developmental processes in vertebrates is anuran amphibian
metamorphosis, a process associated with great morphological and physiological
changes fully dependent on thyroid hormones. Leucine zipper transcription factor
(TH/bZIP) is highly up-regulated during metamorphosis of Xenopus laevis and can
be induced prematurely by thyroid hormones. We developed a
transcriptional-based assay for the detection of thyroid axis disruption, which uses
transgenic Xenopus laevis tadpoles harbouring gfp coding sequence under the
control of the TH/bZIP promoter. Our test is a rapid and simple solution for
screening large number of molecules or testing environmental samples.
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Final Discussion
C.R. Tyler, Biosciences College of Life and Environmental Sciences

Ecotoxicology of amphibians and reptiles. Resolving
uncertainties about the impact of pollutants on individuals,
populations and communities
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Tolerance inheritance to copper in the Perez's frog.
E. Fasola, CESAM Dept of Biology; R. Ribeiro, University of Coimbra; I. Lopes,
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University of Aveiro / CESAM Biology Department
Chemical contamination may lead to the occurrence of genetic erosion in natural
populations, and, consequently, may impair their viability under future
environmental perturbations. This is of particular concern if the loss of genetic
variability is irreversible due, for example, to the contaminant-driven elimination of
alleles when chemical tolerance is a fully or incomplete recessive (or incompletely
dominant) trait – the recessive tolerance inheritance hypothesis (sensu Ribeiro and
Lopes, 2013). Accordingly, this work aimed at investigating tolerance inheritance
to copper in natural populations of the frog species Pelophylax perezi. Twenty egg
masses, in Gosner stage 8-10, were collected from a population inhabiting a metal
free pond and exposed to copper sulphate plus to a control (FETAX medium). Time
to death was registered for each egg, with observations following a logarithmic time
scale: 12h00min, 16h57min, 23h57min, 33h49min, 47h46min, 67h29min and
95h19min. For each egg mass, the median lethal time (LT50) and respective
quartiles (LT25 and LT75) were computed. Subsequently, critically sensitive egg
masses (categorized as those with an LT75 similar or below the average of the set of
LT50 for all egg masses) were identified. The within egg mass variability in time to
death responses was evaluated through its relative spread: the difference between
the lower and upper quartiles relatively to the median: [(LT75-LT25)/LT50]. If metal
tolerance corresponded to a recessive trait then the most tolerant egg masses (both
parents being recessive homozygotes) would present relative spreads lower than at
least some of those with an intermediate LT50 (both parents being heterozygotes),
which was not the case: no relationship between relative spreads and LT50 values
could be found. Therefore, the recessive tolerance inheritance hypothesis was not
supported by the present study. On the contrary most of the masses show a full
range of variability in the observed pattern of death per observation. This fact
suggests that the possible genetic mechanism of tolerance could be determined by
co-dominance.
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Xenopus laevis oocyte maturation is affected by metal chlorides
S. Slaby, University of Lille / Lille Sciences et Technologies Equipe Régulation des
Signaux de Division UGSF UMR Cité scientifique SN Villeneuve dAscq
France; S. Lemière, Fonctionnement des Ecosystèmes Anthropisés; G. Marchand,
PRES Univ Lille Nord de France / Univ Lille1; S. Demuynck, LGCgE - EA 4515;
A. Gelaude, J. Bodart, University of Lille / Lille Sciences et Technologies Equipe
Régulation des Signaux de Division UGSF UMR Cité scientifique SN
Villeneuve dAscq France; M. Marin, University of Lille1 / Biology
Few studies have been conducted using Xenopus laevis germ cells as oocytes,
though these cells offer many advantages allowing both electrophysiological
studies and morphological examination. The aim of this work was to investigate the
effects of metal (cadmium, lead, cobalt and zinc) exposures using cell biology
approaches. First, cell survival was evaluated with both phenotypical and
electrophysiological approaches. Secondly, the effect of metals on oocyte
maturation was assessed by morphological observations (germinal vesicle
breakdown: GVBD) and by electrophysiological recordings (calcium-activated
chloride currents). From survival experiments, our results showed that metal
chlorides did not affect cell morphology but strongly depolarized Xenopus laevis
oocyte resting potential. In addition, cadmium chloride was able to inhibit
progesterone-induced oocyte maturation in a dose-dependent manner. By contrast,
we observed that zinc, but also to a lesser extent cadmium, cobalt and lead, were
able to enhance spontaneous oocyte maturation in the absence of progesterone
stimulation. Finally, electrophysiological recordings revealed that some metal
chlorides exposures, such as for lead and cadmium, could disturb calcium signaling
in Xenopus laevis oocyte by modifying calcium activated chloride currents. Our
results obtained with metal chlorides demonstrated that Xenopus laevis oocyte
provide an interesting lab model to evaluate the toxicity of aquatic contaminants.
198
Risks of progestogens to amphibians - Low ng/L concentrations disrupt egg
development
M. Safholm, Uppsala University / Dept of Environmental Toxicology; J. Fick,
Umea University / Department of Chemistry; C. Berg, Dept. of Environmental
Toxicology / Dept of Environmental Toxicology
Several progestogenic pharmaceuticals, including levonorgestrel (LNG),
norethindrone (NET), and progesterone (P4), are present in the aquatic environment
at low ng/L concentrations. The aim of the present study was to compare the
sensitivity of male and female gametogenesis (spermatogenesis and oogenesis) in
frogs to impacts of progestogen exposure. Xenopus tropicalis males were exposed
to LNG and females were exposed to LNG, P4, or NET at concentrations of 0 – 100
ng/L for 4 weeks. The testes were analyzed histologically with respect to
frequencies of spermatogonia, spermatocytes, and spermatids, the seminiferous
tubule diameter, number of seminiferous tubules, number of germ cell nests, and
amount of spermatozoa. Sperm count and sperm motility were determined in fresh
testicular samples using a microscope counting chamber. Oocyte maturation was
analyzed histologically. All three test substances caused reduced proportions
vitellogenic oocytes and increased proportions of previtellogenic oocytes compared
with the controls, indicating inhibited vitellogenesis. These effects were ascertained
at 1 ng/L for NET and LNG and at 10 ng/L for P4. No significant impact on the
proportions of spermatogonia, spermatocytes, or spermatids in the testes, or on
sperm count or sperm motility was detected. The results imply that spermatogenesis
44

and sperm quality are much less sensitive to progestin toxicity than oogenesis in
amphibians. Taken together our data show that vitellogenesis is a sensitive target
for progestogens and that female reproduction may be at risk in exposed wild frog
populations.
199
Early life stage developmental effects of elevated maternal dietary selenium
exposure in amphibians
A.J. Masse, Toxicology Centre / Toxicology; D.M. Janz, University of
Saskatchewan / Toxicology Centre; J.R. Muscatello, Stantec / Department of
Toxicology
Selenium (Se) is a contaminant of potential concern in aquatic systems located
downstream of mining operations due to its efficient incorporation into food webs,
potential for bioaccumulation at higher trophic levels, and role as a developmental
toxicant in oviparous vertebrates. Adverse reproductive effects of Se have been the
primary focus of research in fish and bird species; however studies focusing on Se
toxicity in amphibians are lacking, particularly early life stage toxicities and
tissue-based toxicity thresholds. The objective of this study was to determine
dose-response relationships for early life stage toxicities in Xenopus laevis.
Following a 68 day dietary exposure to food augmented with L-selenomethionine at
measured concentrations of 0.7 (control), 10.9, 30.4, and 94.2 μg Se/g dry mass
(d.m.), adult female X. laevis (n=9-10 per treatment) were bred with untreated
males. Evaluations in the resulting eggs/embryos included Se concentrations,
fertilization success, hatchability, survival, developmental rates, and the frequency
and severity of Se-induced malformations. Percent hatchability of embryos and
survival of embryos/tadpoles up to 5 days post-fertilization (dpf) were significantly
reduced in the 30.4 μg Se/g treatment group compared to the control group (p<
0.05). The measured Se concentration in subsamples of 100 eggs per female
showed mean values of 1.6, 10.8, 28.1 and 81.7 μg Se/g d.m. for treatment groups
receiving 0.7, 10.9, 30.4, or 94.2 μg Se/g d.m. in their diet, respectively. Analysis of
5 dpf tadpoles showed that abnormalities relating to craniofacial, vertebral, gut, and
lens structures were prevalent in addition to the occurrence of edema and eye
depigmentation. Both the frequency and severity of abnormalities were
significantly increased in the 5 dpf tadpoles from the 81.7 μg Se/g embryo d.m.
group when compared to the control (p< 0.001). A strong positive relationship
between the frequency of total abnormalities and egg selenium concentration was
observed (r2=0.878, p< 0.001). Future work will include an assessment of oxidative
stress biomarkers in 5 dpf tadpoles to evaluate potential effects on antioxidant
defense mechanisms and its relation to Se-induced malformations. Overall, this
study aims to aid in further understanding the sensitivity of amphibians to Se, with
the goal of developing environmentally relevant toxicity thresholds.
200
Understanding the population-level consequences of copper toxicity and
climate variability on amphibians inhabiting contaminated environments
S.M. Weir, Savannah River Ecology Laboratory / Savannah River Ecology
Laboratory; C.J. Salice, Towson University / Biological Sciences Environmental
Science; D. Scott, S.L. Lance, University of Georgia / Savannah River Ecology
Laboratory
A great deal of amphibian ecotoxicity data has been generated in the last 15 years,
with excellent insights obtained from both laboratory and mesocosm studies. In
wild populations, however, the relationship between individual-level contaminant
effects and population persistence remains unclear; i.e., a single instance of
exposure to lethal or sublethal effects will not necessarily translate into
population-level declines. A powerful tool to investigate the population-level
consequences of contaminant toxicity is to incorporate the toxicity data into
population models. Here we present a stochastic matrix population model for toads
inhabiting a copper-contaminated environment. We parameterize the model with
published demographic data available for the southern toad (Anaxyrus terrestris)
and other Anaxyrus species when southern toad data were not available. We also
use data from a long-term study on the Savannah River Site (SRS) to provide a
range of values for parameters for which no previous toad data are available. We
used laboratory-generated toxicity data to inform adjustments to survival
parameters for embryos and larvae in the model. We investigated a range of copper
concentrations that correspond to laboratory data and the full range of survival
(0-100% survival) for embryos and larvae. We also incorporated catastrophic
reproductive failure which has previously been shown to be important for
amphibian population persistence. Data collected on the SRS suggests that the
probability of catastrophic reproductive failure is increasing in recent years. We
incorporate stochasticity into all parameters in the model, except larval survival
which was determined by a density dependent function. Our results suggest that
copper toxicity in the embryo and larval stages is compensated by density
dependence, so has little effect until complete mortality (i.e., 100% larval
mortality). Catastrophic reproductive failure is a more important parameter in terms
of affecting population persistence, which has been reported previously and is
quickly coming to consensus. Future research efforts include modeling additional
species (and associated copper toxicity) while also adopting a metapopulation
approach to model a landscape of wetlands that vary in failure probabilities.
201
Occurrence and accumulation of contaminants in amphibians in diverse
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landscapes across the United States
K.L. Smalling, E. Muths, E. Grant, G. Fellers, US Geological Survey; P. Kleeman,
US Geological Survey / Western Region Ecological Center
Contaminants, acting singly or in combination with other stressors, are one of
several potential causes of amphibian population declines. Surveys of amphibian
populations have shown correlations between declines and proximity to both
agricultural and urban lands. Moreover, contaminants are considered important
cofactors that can decrease immune system responses, potentially increasing
disease prevalence in local populations. The US Geological Survey has been
conducting field studies throughout the United States designed to address the
occurrence of contaminants in amphibian habitats and their accumulation in tissues
to begin to understand the potential impacts on populations. Novel screening
techniques are being utilized to assess the biological activity and inorganic
composition of amphibian habitats in the Northeast to help prioritize areas of
interest biologically and chemically for more in depth studies. As part of these
studies, habitat quality (water and sediment) and amphibian health (accumulation
into tissues) are being assessed in a variety of landscapes including remote high
elevation locations in the Sierra Nevada Mountains, agriculturally dominated
wetlands in Iowa, and National Wildlife Refuges and National Parks in the
Northeast. In agricultural areas, the occurrence of pesticides in habitat and the
accumulation in tissue was significantly correlated with land-use within a 5 km
buffer of the wetlands. However, in remote and/or protected areas habitat quality
and tissue body burdens was not correlated with the surrounding land-use because
atmospheric transport is considered the dominant source of contaminants to these
areas. From an ecosystem health standpoint, results suggest that amphibians are
accumulating a wide variety of contaminants including several pesticides not
previously reported in tissue. Although the types and concentration of contaminants
detected in tissues varied by study area, the information gained will help prioritize
particular compounds of interest for future studies. Amphibians residing and
breeding in many of these diverse landscapes are exposed to contaminants
throughout their lifecycle, and the potential effects on the population are still
unknown. Future research is needed to understand the interaction between
contaminants and other stressors such as disease, at the population level.

Interpreting Biological Effects of Metals and Their Mixtures (I)
202
Metal mixture complexity: The antagonistic action of a Ni-Zn-Cu mixture to
C. dubia becomes additive when Cd is added
C. Nys, University of Ghent / Laboratory for Environmental Toxicology and
Aquatic Ecology GhEnToxLab unit; C. Janssen, University of Ghent / Laboratory
of Environmental Toxicology and Aquatic Ecology GhEnToxLab unit; R. Blust,
University of Antwerp / Systemic Physiological and Ecotoxicological Research
Department of Biology; E.E. Smolders, Katholieke Universiteit Leuven / Division
Soil and Water Management; K.A. De Schamphelaere, Ghent University (UGent)
/ Laboratory for Environmental Toxicology and Aquatic Ecology GhEnToxLab
unit
There is a need for more understanding about combined and interactive effects of
metal mixtures during chronic exposure to be able to incorporate metal mixture
toxicity effects into risk assessment procedures. Therefore, we investigated the
possible interactive effects in ternary and quaternary mixture combinations of
metals; Ni-Zn-Cu and Ni-Zn-Cu-Cd, respectively, on reproductive toxicity
to Ceriodaphnia dubia using a a ray design in a modified natural water (l’Ourthe
Oriental, Belgium; pH=7.3, Dissolved organic carbon= 7.3 mg/L and hardness=84
mg CaCO3/L). Furthermore, we also investigated the influence of varying the metal
concentration ratios within the ternary mixture on the magnitude of the interactive
effects. Interactive effects were significantly antagonistic according to both the
Independent Action (IA) and Concentration Addition (CA) model in the ternary
Ni-Zn-Cu mixture. However, the type of interactive effect was dependent on the
applied mixture concentration. At low mixture concentrations treatments, IA and
CA predicted relative reproduction (RR) were not significantly different from
observed RR, i.e., additive. When Ni, Zn and Cu were combined at higher mixture
concentrations treatment specific significant antagonistic effects started to occur for
both IA and CA. Varying the metal concentration ratios in the ternary mixture did
not result in significant differences in the magnitude of the antagonistic effect.
However, when Cd was added to the mixture combination, the global mixture effect
became additive. The results of this study point out that there is a clear need to
better mechanistically (e.g. physiologically) understand metal mixture interactions.
Nonetheless, both CA and IA provide conservative models for predicting for C.
dubia reproductive toxicity in Ni-Zn-Cu and Ni-Zn-Cu-Cd mixtures.
203
Interaction between nickel and cobalt toxicity in Enchytraeus crypticus is due
to competitive uptake
E. He, VU University Amsterdam / Department of Ecological Science; J. Baas,
Centre for Ecology & Hydrology; C. van Gestel, VU University Amsterdam /
Ecological Science
Uptake and toxicity of Ni-Co mixtures in Enchytraeus crypticus were determined
after 4, 7, 10 and 14 d exposure in solutions embedded in an inert sand matrix.
Generally, body concentrations of Ni and Co increased with increasing exposure
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concentrations. Ni body concentration was significantly reduced in the presence of
Co, while Ni only marginally affected Co uptake. When expressed as free ion
activities, individual toxicity of Ni and Co increased with time, with LC50s
decreasing from 78.3 and 511 µM at 4 d to 40.4 and 393 µM at 14 d, respectively.
When expressed as body concentrations, LC50BodyNi remained constant with time
whilst LC50BodyCo increased during the first 7 d but remained stable afterwards. As
identified by the MIXTOX model, interactions between Ni and Co were mainly
antagonistic when based on free ion activities, however, no interaction was
observed when based on body concentrations. A process-based model,
incorporating exposure time to analyse the mechanisms underlying the dynamic
mixture toxicity confirmed the differences in toxicokinetics of the two metals. Our
findings suggest that body concentrations, which incorporate the bioaccumulation
process, are time-independent and can act as a more constant indicator of metal
toxicity. The observed antagonism was mainly caused by competition between Co
and Ni for binding sites and subsequent inhibition of Ni uptake. This competitive
interaction occurred at the uptake level (toxicokinetics), but not at the target level
(toxicodynamics).
204
Metal uptake and toxic growth effects in Lemna minor exposed to varying
mixtures of uranium and cadmium
N. Horemans, Belgean Nuclear Research Centre (SCK-CEN) / Biosphere Impact
Studies; M. Van Hees, Belgian Nucrlear research centre (SCK-CEN); a. van hoeck;
H. Vandenhove, Belgian Nuclear Research Centre SCKCEN / Biosphere Impact
Studies; C. Svendsen, CEH, Wallingford / Pollution and Ecotoxicology
As sessile organisms, plants are commonly exposed to a number of adverse
conditions in their environment. Nuclear energy production encompasses a variety
of industrial activities, from mining and milling of fuel through to power generation
and waste management. These nuclear processes release low amounts of
radioactive substances together with non-radioactive substances (e.g., heavy
metals, organic chemicals). In the present study the effect of combinations of two
toxic heavy metals cadmium and the radionuclide uranium was studied on in the
freshwater macrophyte Lemna minor plants at varying mixture ratios and effect
levels. The mixture experiment followed a classical ray design based on U and Cd
being present in 0U:3/3Cd, 1/3U:2/3Cd, 1/2U:1/2Cd, 2/3U:1/3Cd or 3/3U:0Cd
ratio’s, based on their respective IC50s, and the concentration ranges chosen based
on initial single metal dose response experiments. Within the tested concentration
range the presence of Cd had no influence on the U accumulation into theplants.
Contrastingly, Cd uptake was significantly lowered in the presence of U, indicating
that U blocks the uptake of Cd into the plants. As it is yet unknown how U
accumulates in plants more research is needed to mechanistically understand the
effect of U on Cd uptake. Based on nominal concentrations an EC10 value of 1.5 ±
0.2 µM and an EC50 value of 24.1 ± 1.4 µM was estimated for Cd and 6.5 ± 0.9 µM
and 29.5 ± 1.9 µM for U, respectively. Hence toxicity of Cd and Uis in the same
order of magnitude. Possible interacting effects of U and Cd in the binary mixture
were assessed using the MIXTOX model as described by Jonker et al. 2005. It was
shown that independent of the reference model chosena strong dose ratio dependent
antagonism was observed when the toxicity data were expressed on the nominal U
and Cd concentrations, while when effects were expressed against the measured
medium U and Cd concentrations (i.e. taking into account media metal chemistry)
in the toxicity calculations this interactive effect was no longer present. When
expressing toxicity against U and Cd levels in the plants the ratio specific
antagonism reappeared. The findings of this study indicate interactions are
occurring between Cd and U both in the medium, during uptake and once
internalized. The implications of these findings in terms of the potential
mechanisms and predictive risk assessment will be further discussed.
205
Ni & Zn increase the sensitivity of mussel larvae to Cu: implications for risk
assessment and the design of mixture toxicity experiments
D. Deruytter, University Ghent / Laboratory for Environmental Toxicology and
Aquatic Ecology GhEnToxLab unit; K.A. De Schamphelaere, Ghent University
(UGent) / Laboratory for Environmental Toxicology and Aquatic Ecology
GhEnToxLab unit; N. Nevejan, Ghent University / Laboratory of Aquaculture and
ARC; C. Janssen, University of Ghent / Laboratory of Environmental Toxicology
and Aquatic Ecology GhEnToxLab unit
In polluted areas (e.g. harbours) mussels are frequently exposed to a mixture of
different metals. Fortunately, according to available literature, mussel larvae rather
insensitive to most metals (e.g. Zn, Ni, Cd, ...) with NOEC concentrations much
higher than the environmental concentrations. However, mussel larvae are one of
the most Cu sensitive marine species, implying possible adverse effects of currently
measured Cu concentrations. It is unknown what happens when mussel larvae are
exposed to elevated Cu concentrations in combination with low (individually
harmless) concentrations of other metals. To assess the influence of binary mixtures
on mussel larvae development, a total of 6 full factorial experiments (between 6*6
and 7*11) were performed. Each experiment was conducted according to the
ASTM E 724-98 guidelines. Each experiment was performed at least twice to
ensure reproducibility of the results. R statistics was used to analyse the results,
calculate the EC50's and determine whether or not there is synergism or
antagonism. The individual EC50’s found in this study are similar to the values
reported in the literature. The influence of Zn on the Cu toxicity can be predicted
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well, based on the concentration addition model although some antagonistic effects
are observed at low Cu concentrations. This is not the case for the Cu/Ni mixture.
On the one hand, there is a strong synergistic effect on Cu toxicity when the larvae
are exposed to Ni concentrations as low as 2- 5% of the Ni EC50 (8-20 µg Ni/L). On
the other hand, high Ni concentrations (> 200 µg/L) have an opposite (antagonistic)
effect. The dose level-dependent effect of the mixtures described above was
reproducible over the different experiments. In general the results indicate that a
high tolerance to a certain chemical (e.g. Ni) does not automatically mean that this
chemical is harmless. It is important to test low (environmentally realistic)
concentrations in mixture studies. If only a more conservative Cu/Ni experimental
design would have been assessed (e.g. NOEC, EC10,...), the synergism at low Ni
concentrations would have been missed. For risk assessment purposes: the CA
model can be used to predict the effect of Cu/Zn mixtures as only antagonistic
interactions were observed. CA and IA cannot be used to predict the effect of Cu/Ni
mixtures because synergistic effects occur at low concentrations.

(extracted with 0.01M CaCl2) Cd (1976 µg kg-1) and the watercourse soil of Pb (807
µg kg-1) and Zn (31020 µg kg-1). No effect was observed on enchytraeid survival
(average survival ≥80%). Reproduction was the most sensitive endpoint, and it was
reduced by 65-98% compared to the control (Lufa 2.2 soil) in the watercourse soil
(lower pH, higher salinity and higher available metal concentrations). In this soil,
EC50 and EC10 significantly decreased with decreasing soil moisture content. In
the other soils, reproduction was reduced by < 50% compared to the control. The
present study shows that lowering soil moisture content has the strongest effect on
the toxicity of metal-polluted soils. The toxicity of different soils polluted by metal
mine wastes under a climate change scenario will depend on soil properties (e.g.
pH, salinity) and available metal concentrations.

206
Does chronic toxicity of Cu and Zn to Daphnia magna depend on
temperature?
C.S. Pereira, Laboratory of Environmental Toxicology and Aquatic Ecology Ghent
University GhEnToxLab; C. Janssen, University of Ghent / Laboratory of
Environmental Toxicology and Aquatic Ecology GhEnToxLab unit; R. Blust,
University of Antwerp / Systemic Physiological and Ecotoxicological Research
Department of Biology; K.A. De Schamphelaere, Ghent University (UGent) /
Laboratory for Environmental Toxicology and Aquatic Ecology GhEnToxLab unit
Ecological risk assessment (ERA) is based on conventional ecotoxicological tests
that are usually performed at a standard temperature. A shift away from this
standard temperature can have an impact on the sensitivity of the organisms to
metal stressors. The main goal of this research was to determine if chronic metal
toxicity to Daphnia magna depends on temperature, since few studies are available
about the influence of temperature on metal toxicity on Daphnia and temperature
acclimation is often not considered. In this study, the chronic toxicity of copper
(Cu) and zinc (Zn) on Daphnia magna at 15°C, 20°C, and 25°C was studied. Four
clones from a single population of D. magna were acclimated at the same
temperature that the 21d-Daphnia magna reproduction tests for Cu and for Zn was
performed, 15°C, 20°C, and 25°C. D. magna clones present different sensitivities to
Copper and Zinc. At 20°C the 21 days EC50 values for Cu varied between 40 and
51 µg Cu (dissolved)/L. For Zn at 20°C the 21 days EC50 values varied between
114 to 153 µg Zn (dissolved)/L. Zinc toxicity to D. magna depended on
temperature. For total reproduction the 21 days EC50 values for Zn were lower at
15°C and higher at 25°C compared with 20°C, 1.4 fold variation. For Cu the 21
days EC50 and EC10 values presented on average a 1.4 and 1.5 fold of variation
between 15 and 25°C, respectively. Compared with the values at 20°C the 21 days
EC50 for Cu were lower at 15°C and similar at 25°C. Therefore the highest toxicity
of Cu on D. magna was observed at the lowest temperature 15°C. The 21 days
EC10 values for Cu at 20°C and 25°C were higher than the 21 days EC50 at 15°C.
However, for Zn this was not observed. Even then, these results raises concerns
since the EC10 for Cu at 20°C that is considered in ERA may not be protective at
15°C. Our results indicated that chronic toxicity of copper and zinc on Daphnia
magna depends on temperature. Cu and Zn chronic toxicity on D. magna were
higher at a lower temperature. Therefore the influence of temperature on metal
toxicity should be considered in models like the Biotic Ligand Model (BLM).

208
Microplastics in the Arctic
A. Lusher, Galway-Mayo Insitute of Technology / Marine and Freshwater Research
Centre; V. Tirelli, National Institute of Oceanography and Experimental
Geophysics; I. O'Connor, R. Officer, GalwayMayo Institute of Technology
Globally, microplastics are an emerging marine pollutant. Ocean currents are
probably responsible for the distribution of microplastics to almost every marine
habitat around the world; with plastic composition and environmental conditions
significantly affecting their distribution. With regards to the Arctic, microplastics
have previously been identified in ice core samples, although the route of transport
is probably due to water currents. During the present study, we used two different
methods to assess the levels of microplastics in the Arctic waters, underway
sampling and a manta net. Sampling was carried out on the R.V. G.O. Sars as part of
a Eurofleets2 funded cruise in surface waters from southwest of Svalbard. The
results have been combined with oceanographic information and biological data to
understand whether there is an oceanic influence on the number of particles found.
It is the first report of microplastics in a highly productive polar area; further studies
need to address organisms that might be interacting with microplastics, to
understand whether the levels of microplastics are having any effect on the biota in
the area.

207
Effects of climate change on the toxicity of metal-polluted soils to Enchytraeus
crypticus
M. González-Alcaraz, Faculty of Earth and Life Sciences, VU University /
Ecological Science; E. Tsitsiou, Faculty of Earth and Life Sciences VU University /
Dept of Ecological Sciences; R. Wieldraaijer, R. Verweij, Faculty of Earth and Life
Sciences VU University / Department of Ecological Science; C. van Gestel, VU
University Amsterdam / Ecological Science
The aim of the present study was to assess the effects of climate change
(temperature and soil moisture content) on the toxicity of metal-polluted soils.
Bioassays with Enchytraeus crypticus (a soft-bodied Oligochaete living in contact
with the soil solution and the contaminants present in soil) were performed in soils
polluted by metal mine wastes with different characteristics (mine tailing, forest
and intermittent watercourse). Dilution series of the soils were prepared with Lufa
2.2 soil, and tested under different combinations of temperature (20 and 25 °C) and
soil moisture content (50 and 30% of the soil water holding capacity). Survival and
reproduction were determined as endpoints. Our hypothesis was that an increase in
ambient temperature and a decrease in soil moisture content would affect the
toxicity of metal-polluted soils to E. crypticus, enhancing its susceptibility. The soil
from the mine tailing had a sandy loam texture, neutral pH (7.44), high electrical
conductivity -EC- (2.22 mS cm-1), low content of organic carbon -OC- (0.87%) and
low cation exchange capacity -CEC- (10.0 cmolc kg-1). The forest soil showed a
clay loam texture, neutral pH (7.24), low EC (0.39 mS cm-1), high content of OC
(5.69%) and high CEC (28.2 cmolc kg-1). The soil from the watercourse had a loam
texture, slightly acidic pH (6.04), high EC (2.43 mS cm-1), low OC content (2.52 %)
and low CEC (13.1 cmolc kg-1). The three soils had high concentration of total
metals (in mg kg-1): Cd~16-33, Cu~66-177, Pb~5500-6500 and Zn~8000-9800.
The undiluted soil from the mine tailing showed high concentrations of available
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Plastics in the Aquatic Environment: Mechanisms and
Implications (I)

209
Waste water treatment plants (WWTP) as a source of microplastics in the
aquatic environment
F. Murphy, Uninversity of the West of Scotland / School of Science; C. Ewins,
University of the West of Scotland / Institute of Biomedical and Environmental
Health Research; B. Quinn, Irish Centre for Environmental Toxicology (ICET) /
Institute of Biomedical and Environmental Health Research
Municipal effluent discharged from waste water treatment plants (WWTP) may be
a significant contributor of microplastics to the environment as many face wash
products can contain plastic microbeads; also the simple act of washing clothes
made of synthetic fabric is capable of releasing thousands of fibres into the waste
water. The ability of WWTP to remove these microplastics is therefore important in
preventing its release into the environment. A seconadary WWTP located on the
River Clyde, Glasgow serving 650,000 people was sampled at different stages of
the treatment process. Three stages of the treatment process were sampled; before
fine screening, after primary settlement, and the final effluent, before it is released
to the River Clyde. 10L steel buckets were lowered into the water to collect the
samples, this was then passed through a plankton net (45µm) and/or a steel sieve
(65µm) to collect any debris present. This debris was then washed into clean glass
bottles, and then vacuum filtered. Any potential microplastics present were then
identified using Fourier Transform Infrared Spectromotry (FT-IR). Preliminary
results show that microplastics are being released from this treatment plant within
the final effluent. The average amount of microplastics released per liter was
calculated as 0.09. Using flow rates for the plant it was estimated that 22,181,090
microplastics per m3 could potentially be released as effluent into the River Clyde
everyday, or 924,212 MP/Hour. Three different polymers have been identified thus
far; polyyester, polyamide, and acrylic. The majority of the microplastics found
have been flakes, the rest being fibres. The microplastics ranged in size from
0.2-2.55mm. However at present it is unknown how this compares to the amount of
microplastics entering the treatment plant. Samples taken before fine screening are
in the process of being analysed to determine the amount of microplastics present.
The amount of microplastics present after primary treatment will also be
determined in order to compare the extraction efficiency of microplastics between
the two treatment levels (primary & secondary). Comparing the amount of
microplastics entering the treatment plant with what is being released will provide a
valuable insight into the effectivenes of WWTP in the removal of microplastic
debris.\n\n
210
Microplastic contamination in an urban area: case of the Greater Paris
R. Dris, LEESU laboratoire eaux environnement et systèmes urbains; j. gasperi,
LEESU / Leesu; N. Furmanski, Unilever / Direction du Développement et de la
Prospective; M. Saad, Université ParisEst LEESU UMRMA UPEC ENPC
AgroParisTech UPEMLV; B. Tassin, Paris-Est University / LEESU laboratoire
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eaux environnement et systèmes urbains
Microplastics have been defined as particles < 5 mm. While many efforts were
deployed for the assessment of marine microplastic pollution, there has been
limited focus on the plastic contamination of continental hydrosystems:
microplastic sources and dynamics remain largely unknown. This study
investigates the microplastic contamination in Greater Paris, considering the
microplastic fluxes both on the catchment in the atmosphere and in wastewater, and
in the receiving water system. These first investigations on urban environment
confirm the presence of microplastics in sewage, freshwater and total atmospheric
fallout and provide knowledge on the type and size distribution of microplastics in
the [100 – 5 000 µm] range. Whatever the urban compartment considered,
microplastics were indeed observed. For the first time, microplastics, mostly fibers,
were found in atmospheric fallout (29-280 particles/m2/day). High levels of fibers
were also found in wastewater (260-320 x103 particles/m3). In treated effluents, the
contamination significantly decreases to 14-50 x103 particles/m3. No millimetric
fiber was observed in treated effluent attesting to their removal. In river Seine, two
sampling devices are used to collect both large and small microplastic particles: i) a
plankton net (80 µm mesh size) and ii) a manta trawl (330 µm mesh size). Sampling
with the plankton net shows a predominance of fibers with concentrations ranging
from 3 to 108 particles/m3. A greater diversity of both microplastic shapes, sizes,
and types is encountered during manta trawl sampling but at much lower
concentrations (0.28-0.47 particles/m3). This combined approach could be relevant
and implemented in future studies to provide an accurate overview of microplastic
distribution in freshwater.
211
Microplastics in Swiss surface waters, and going upstream: nature,
concentrations, interaction with pollutants
F. Faure, C. Demars, EPFL Swiss Federal Institute of Technology in Lausanne /
Central Environmental Laboratory; O. Wieser, EPFL; M. Kunz, Federal Office for
the Environment FOEN; L. De Alencastro, École Polytechnique Fédérale de
Lausanne / Central Environmental Laboratory
Marine microplastic (< 5 mm) water pollution has met growing public and
scientific interest in the last years. The situation in freshwater environments
remains largely unknown, although they appear to play an important role as part of
the origin of marine pollution. Apart from the physical impacts on biota, chemical
effects are to be expected as well, especially with smaller particles. This study
aimed at assessing the situation for the Swiss Lakes Geneva, Constance, Neuchâtel,
Maggiore, Zurich and Brienz, and identifying potential impacts. Lake surface
transects, a few rivers as well as urban runoff outlets and WWTPs have been
sampled using a floating manta net, and beach sediments have been analysed.
Plastics have been sorted in types (fragments, pellets, cosmetic beads, lines, fibres,
films, foams) and composition (PP, PE, PS, etc.). Fishes and water birds have been
dissected to assess their potential exposure, and analyses of the hydrophobic
micropollutants adsorbed to the microplastics as well as some potentially toxic
additives they contained have been conducted. It appears that all lakes are affected
by this pollution, microplastics of all types and diverse composition having been
found in all samples. Birds and fishes are prone to microplastic ingestion, and all
the tested chemicals (both adsorbed micropollutants and contained additives) were
found above the detection limit, and often the quantification limit. The sources and
their respective contribution need to be confirmed and quantified, and the
ecotoxicological impacts also need further investigation. Other questions remain
open, including the transport and fate of the plastic particles in the environment.
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Combined effects of UV exposure and mechanical abrasion on microplastic
fragmentation by polymer types
Y. Song, Oil and POPs research group; W. Shim, S. Hong, Korea Institute of Ocean
Science and Technology / Oil and POPs research group; M. Jang, Korea Institute of
Ocean Science and Technology / oil and POPs reserch group OPRG; G. Han, Oil
and POPs research group; M. Rani, S. Jung, Korea Institute of Ocean Science and
Technology
Fragmented secondary microplastic particles account for the majority of
microplastics in the field and have various origins, which makes proper control to
be difficult. Scientific information is, however, quite limited, and this hypothesis is
not tested yet. Therefore, effects of UV irradiation and (or) mechanical abrasion on
fragmentation of polyethylene (PE), polypropylene (PP) and expanded polystyrene
(EPS), the top three polymer types in marine debris monitoring study, was
evaluated in laboratory condition. The apparent surface damage of PE and PP
pellets and EPS spherules exposed to UV for 180 d was observed by SEM, FT-IR
microscope and naked eyes. The surface damage of PP was faster than PE. After
120 d, the cracks on the surface of PE could be identified by naked eyes, while, after
60 d, the weakened PP was embrittled and easily broken down and fine cracks
appeared. In case of EPS, yellow color appeared on 60 d after UV exposure and the
surface was embrittled and started to create the fine particles on the surface. In the
only mechanical abrasion experiment for 60 d, the average fragmented particles per
bottle produced from PE, PP and EPS were 174±51, 214±14 and 57,339±7,504,
respectively. In combination of UV exposure and subsequent mechanical abrasion
for 60 d, the mean fragmented particles from PE, PP and EPS were 73±49,
1,442±123 and 723±134, respectively. In case of PE, 60 days of exposure period to
UV was not long enough to reach at the critical point for photooxidation causing
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physical alteration in PE. In the PP, number of fragmented particles produced from
combination of UV exposure and mechanical abrasion. Because of UV exposure,
the occurrence of chemi-crystallization led to embrittlement of PP. The final size of
the EPS spherules after combined experiment was smaller than that of only
mechanical abrasion experiment, while number of fragmented particle showed
reversed results. It is not clear whether visible white flour of EPS fragments on the
surface of spherules were lost during size and weight measuring process or UV
exposure experiment rather changed polymer chemistry of EPS resistant to
mechanical abrasion. Keywords: microplastics, fragmentation, mechanical
abrasion
213
Plastic particulate pollution: a multi-scale pollution
f. lagarde, Institute of molecules and materials of Le Mans / Institute of Materials
and Molecules of Le Mans IMMM UMR CNRS; P. Daniel, University of Le Mans
/ Insitut des Molecules et Materiaux du Mans IMMM
Plastic pellets, fibers and fragments originating directly from industry and domestic
sewers are classified as primary source of plastic pollution. The secondary source of
plastic particles result from the fragmentation processes of large plastic items after a
long time in the environment. At the moment, despite the worldwide distribution of
plastic fragments, the global load of plastic on the open ocean surface was estimated
to be far less than expected. One of the serious hypotheses regarding the "missing"
plastic is that the fragmentation processes may finally lead to sub micrometric
fragments. However, while data on microplastics presence in the environment
increase rapidly, smaller sub-micrometric fragments could not be quantified so far.
Indeed, studying nano fragments requires very specific analytical tools and
procedures. Studies on all fragments of plastic, from nano to milli-size, are now of
major importance to understand the sources and fate of plastic pollution. In this
work, High Density Polyethylene (HDPE) and polypropylene (PP) films were
fragmented by high-energy milling in order to generate fragments. The milling was
processed at liquid nitrogen temperature to decrease elasticity of the polymers as,
after long time in the environment, polymers become more brittle before
fragmentation. Generated fragments were characterized by laser granulometry and
found to be mostly composed of micro-sized fragments with average sizes
depending on the milling conditions but also on the polymer type. This work
suggests that, depending on the polymer type, from 20 to 70% of the particles
obtained from fragmentation of a plastic item are smaller than 330 µm, which is the
size mesh the most often used to collect environmental samples. In all cases,
nano-scale particles were detected as only a few percentage (less that 1%).
However, after appropriate sieving, the use of several techniques dedicated to
nano-scale analysis revealed that nano fragments were present. We will present
here the results obtained with TEM, SEM, DLS and Raman microspectroscopy on
nano fragments of plastics in aqueous media. This work is a first insight in the
understanding of plastic fragmentation processes with a first attempt to determine
the sizes of particles that fragmentation may generate. It emphasizes that there is a
urgent need to sample and characterize microplastics under 330 µm and
nanoplastics to determine the "real" levels of pollution in the environment.

Latest advances in passive sampling and dosing (I)
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POCIS: Love'em or Hate'em
C.D. Metcalfe, Trent University / Water Quality Centre; T. Sultana, Trent
University / Environmental and Resource Studies
The Polar Organic Compounds Integrative Sampler (POCIS) is a passive sampler
which can be used to estimate time-weighted average concentrations of chemicals
over deployment periods that are typically over several weeks. Sampling rates for
individual chemicals determined in the laboratory or in situ are used in conjunction
with theoretical uptake models to provide estimates of the concentrations of the
chemicals in water. Like other passive sampling techniques, POCIS offers several
advantages over conventional monitoring techniques, including the ability of these
devices to pre-concentrate contaminants to easily detectable levels, the low matrix
effects from analysis of the extracts, and the relative stability of compounds once
adsorbed on the solid phase. However, there is still resistance within the scientific
and regulatory community to accepting POCIS as a reliable monitoring technique.
This resistance stems primarily from uncertainties over the applicability of
sampling rates (Rs) determined in the lab to the actual sampling rates in the field,
which are influenced by variations in temperature, flow/turbulence, biofouling, etc.
In this presentation, I will critically examine the trade-offs made in accepting the
limitations of POCIS versus the limitations for conventional sampling of surface
waters and drinking water. Analysis of data from the literature shows that variations
in Rs values estimated using lab-based or in situ techniques typically vary by less
than an order of magnitude. Using data generated from our POCIS monitoring in
Canada, I will show that the choice of Rs value produces relatively little variation in
estimates of the time weighted average concentrations of selected contaminants of
emerging concern in surface waters. An argument will be made that these
limitations are far less problematic than the uncertainties of monitoring surface
waters and drinking water by grab sampling.
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Use of polar passive sampling in compliance with WFD monitoring networks
g. poulier, Irstea / Unité de recherche REBX; S. Lissalde, Université de Limoges /
Groupement de recherche eau sol environnement; A. Charriau, Laboratoire
GRESE, Université de Limoges; R. Buzier, Université de Limoges / Groupement
de recherche eau sol environnement; F. Delmas, Institut national de recherche en
sciences et technologies pour l'environnement et l'agriculture; A. Moreira, Irstea /
Unité de recherche REBX; G. Guibaud, Université de Limoges / Groupement de
recherche eau sol environnement; N. Mazzella, Irstea
This contribution discusses the possible application of POCIS data in the regulatory
monitoring programme for pesticides. It focuses on one of the main requirements of
the WFD, i.e. determination of uncertainty, a key factor for all monitoring
programmes. It is assumed that if this parameter is known, POCIS data could be
used to complement or replace grab water samples in the context of operational and
surveillance monitoring. A confidence interval related to the POCIS data was
evaluated and we concluded that it might be up to 138 %, which is higher than
European union requirements. However, this issue was adequately counterbalanced
by lowering the limits of quantification, as well as a gain of temporal
representativeness. Comparison with data from the regulatory monitoring program
from French Water Agency showed that the POCIS is already suitable for both
operational and investigative monitoring. The sampled fraction issue, and then
compliance with Environmental quality standards, was also addressed. We
confirmed that POCIS samples only the dissolved fraction and showed that for
compounds like atrazine, desethylatrazine and metolachor, the POCIS
concentration is equivalent to the total water concentrations. Finally, an innovative
schematic procedure for using passive sampler data, in compliance with the
framework of rgulatory monitoring programs, was suggested.
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Suitability of Chemcatcher® passive samplers for the comprehensive
screening of micropollutants in rivers
C. Moschet, Eawag / Uchem; E. Vermeirssen, Eawag / Dept of Environmental
Toxicology; H. Singer, Eawag Aquatic Research; S. Christian, Eawag / Dep of
Environmental Chemistry; J. Hollender, Eawag / Environmental Chemistry
The goal of our study was to determine the suitability of passive sampling for a
comprehensive screening of a very large number of polar to semi-polar
micropollutants that are occurring in streams and rivers. To test this, a field study
was carried out where 45 Chemcatcher® passive samplers were deployed, for two
week periods, in five agriculturally and urban influenced Swiss rivers from March
to July 2012. During the same time periods, two-week time-proportional composite
water samples were taken for comparison. The investigated 322 substances –
pesticides, pharmaceuticals, industrial chemicals and their transformation products
with divers physico-chemical properties (logKow -3 to 5, neutral, anionic, cationic,
and zwitterionic species) – were analyzed by liquid-chromatography
high-resolution tandem mass spectrometry. Results showed that Chemcatcher®
passive samplers are perfectly suited for the qualitative screening of polar
micropollutants. The number of detected substances was similar for both sampling
methods (204 for passive samples vs. 207 for composite water samples), limits of
quantification were comparable (median: 1.3 ng/L vs. 1.6 ng/L), and the handling of
Chemcatchers® in the field and laboratory is fast and easy. The fact that so many
different substances accumulate on the sampler also opens the door for a
comprehensive screening for suspects or unknowns. In-situ calibrated sampling
rates (field Rs) could be determined for 88 compounds, i.e. where a good regression
was obtained between water concentration vs. sampled mass on passive sampler
disk. It could be clearly shown that substances with moderately fluctuating river
concentrations such as pharmaceuticals showed better correlations than substances
with highly fluctuating concentrations such as pesticides (R-squared > 0.75 for 93%
and 60% of the investigated substances, respectively). It was observed that ionic
species had significantly lower field Rs than neutral species. However, a correlation
between determined field Rs and hydrophobicity (logDow) could only predict Rs
with large uncertainties. We conclude that substances with relatively constant river
concentrations can be quantified accurately in the field by passive sampling. To do
so, substance-specific Rs for these compounds need to be determined. For that
purpose, in-situ calibration is a very robust method and the determined Rs can be
used in future monitoring studies in rivers with similar environmental conditions.
217
Calibration and application of Polar Organic Chemical Integrative Samplers
(POCIS) for monitoring sulfonamides and quinolones
R. Baena-Nogueras, University of Cadiz / Physical Chemistry; T. Sultana, Trent
University / Environmental and Resource Studies; C. Metcalfe, Trent University; E.
Gonzalez-Mazo, University of Cadiz / Physical Chemistry; P. Lara-Martin,
University of Cadiz (Spain)
Nowadays there is a growing concern regarding the occurrence and fate of trace
amounts of pharmaceutically active compounds (PhACs) and endocrine disrupting
compounds (EDCs) in aquatic environments. Commercial available POCIS are
very valuable tools for long-term monitoring of these chemicals in water bodies.
Our research group has already calibrated the use of these devices for a wide range
of emerging contaminants (e.g., antiinflammatories, beta-blockers) in freshwater
settings, although there is still limited information (i.e., determination of uptake
kinetics) for many chemicals. In this study we have calibrated commercially
available POCIS devices for 18 antibiotics (10 sulfonamides, 7 quinolones and 1
48

aminocoumarin antibiotic) in freshwater at two different temperatures (16 and
25ºC). Uptake rates (Rs) are reported here for the first time, being between 0.201
and 1.541 L d-1 for selected PhACs. Additionally, POCIS were spiked using
different beta-blockers (sotalol-d6, porpanolol-d7, metoprolol-d6, atenolol-d7) to
evaluate their suitability as performance reference compounds (PRC). Several
desorption experiments were carried out in the laboratory, resulting on
metropolol-d6 being selected as a PRC to estimate time-weighted average (TWA)
concentrations (0.04-2636 ng L-1) for PhACs and EDCs in Presqu’ile Bay (Canada),
where validation-field deployment was carried out. Data from this field sampling
were used to conduct a preliminary environmental risk assessment in the area,
showing that dissolved concentrations of ibuprofen may be high enough to induce
chronic effects in freshwater organisms.
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Contribution of passive sampling to an improved knowledge of the impact of
pesticide uses in the head of river basin: example of the POCIS for moderately
polar pesticides
R. Guibal, University of Limoges / Research Group on Water Soil and Environment
GRESE EA; S. Lissalde, Université de Limoges / Groupement de recherche eau
sol environnement; A. Charriau, Laboratoire GRESE, Université de Limoges; R.
Buzier, P. fondaneche, Université de Limoges / Groupement de recherche eau sol
environnement; K. CLeries, Université de Limoges; g. poulier, Irstea / Unité de
recherche REBX; N. Mazzella, Irstea; G. Guibaud, Université de Limoges /
Groupement de recherche eau sol environnement
Facing difficulties in interpretating data from punctual samples collected only 4 to 6
times a year, a continuous monitoring by passive sampling has been performed
(Polar Organic Chemical Integrative Sampler, POCIS). This work aimed at
investigating the contribution of this sampling strategy for an improved knowledge
of the impact of pesticide uses in an agricultural area. Pesticide contamination in the
upstream part of the Auvézère (Limousin, France) was continuously monitored
thanks to POCIS during 3 years (01/2012 to 12/2014). POCIS were deployed
during 14 days and analysed for 35 target moderately polar pesticides and 9
metabolites. The monitoring was performed on the main stream (Auvézère River,
Strahler stream order = 3) and one of its tributary (Arnac River, Strahler stream
order = 2). A low contamination was noted in the main stream, while higher
pesticide concentrations were measured in the Arnac River. This can be linked to
the land cover, stream flows (with a lower dilution effect in the tributary) and
stream typology (with the presence of numerous wetlands and small secondary
tributaries). Owing to a POCIS continuous monitoring: - Periods at higher-risk of
pesticide contamination could be identified. Fluxes increase during 2 periods: in
spring and at the beginning of autumn, probably due to agricultural practices in the
river basin. - The evolution of pesticide transfer to the aquatic system, in terms of
both quality and quantities, was observed. Indeed, year 2013 was caracterized by
humid and cool weather conditions, which increased crop illnesses and also
pesticide transfer to the aquatic system. - A peak contamination of atrazine
(forbidden use in France for 10 years) was detected in june 2013 followed by a
decreasing trend. Finally, the use of a high resolution time of flight mass
spectrometer allow identifying non-target substances in some POCIS extracts (for
instance isoxaben in Arnac River in summer 2014). Even if passive sampling only
targets a part of the pesticides used in the river basin, it is a useful tool for the
monitoring of contamination trends (from agricultural and non-agricultural
sources) and the impact of environmental conditions on pesticide transfer. In
extensive agricultural areas and head of river basin, small streams are abundant
(Strahler stream order ≤ 2) and have a higher risk of being contaminated. However,
the main stream (Strahler stream order = 3) is less prone to contamination, mainly
because of dilution effects.
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Critical micelle concentrations for different surfactants measured with
polyacrylate-coated SPME fibres
J. Haftka, University of Utrecht / Institute for Risk Assessment Sciences; P.
Scherpenisse, Utrecht University; G. Oetter, BASF; G. Hodges, Unilever Research
/ Safety and Environmental Assurance Centre; J.L. Hermens, Utrecht University /
Institute for Risk Assessment Sciences
The measurement of physicochemical properties of neutral organic substances is
important to predict partitioning or adsorption to environmental phases of interest.
However, surface-active substances are amphiphilic molecules with both a
hydrophobic alkyl chain and a hydrophilic head group. The amphiphilic nature of
surfactants drives the formation of micelles at the critical micelle concentration
(CMC). The CMC value is usually determined by measurement of electrical
conductivity or surface tension. The CMC value can also be determined directly by
the measurement of surfactant monomer concentrations using solid-phase
microextraction (SPME) fibres. Because only freely dissolved concentrations of
surfactant monomers are measured, the CMC is derived when the concentrations in
the fibre reach a plateau in the fibre-water sorption isotherms. In this study, the
determination of CMC for a wide selection of surfactants is evaluated with SPME
fibres. The selected compounds covered non-ionic, anionic, cationic, and
amphoteric surfactants from different compound classes. The CMC values for all
surfactants were derived when the concentrations in the fibre became constant. The
determined CMC values were in close agreement to the values reported in
literature. In the linear phase of the fibre-water sorption isotherm, the slope of the
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curve provided additional information on the sorption process to the fibre. For
neutral surfactants, the fibre-water sorption isotherms showed linear partitioning to
the fibre. However, the fibre-water sorption isotherms for anionic surfactants
showed non-linear distribution to the fibre, probably because of sorption of
ion-pairs to the fibre coating. Cationic surfactants also showed non-linear
distribution to the fibre, because these compounds can specifically sorb to
carboxylic acid groups that are present on the polyacrylate fibre surface.
Surprisingly, amphoteric surfactants showed linear distribution to the fibre which
was explained by a charge screening effect. The SPME fibre method has been
shown to be applicable for the determination of CMC for surfactants from different
compound groups. Furthermore, advantages of the SPME method are that
differences in pH and ionic strength are taken into account and phase separation is
not required, because freely dissolved concentrations are directly determined by the
SPME fibres.

Monitoring and modelling-based approaches for identification
and prioritisation of hazardous emerging pollutants in
European freshwater resources (I)
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Second review of the Priority Substances list under the Water Framework
Directive
R.N. N. Carvalho, European Commission - Joint Research Centre / Institute for
Environment and Sustainability; L. Ceriani, European Commission DG Joint
Research Centre / Institute for Environment and Sustainability IES; A. Ippolito,
EFSA - European Food Safety Authority / Institute for Environment and
Sustainability IES; D. Marinov, JRC, EC / Institute for Environment and
Sustainability; N. Adibi, Cd2e - Plateforme avniR / Institute for Environment and
Sustainability; t. lettieri, European. Commission - Joint Research Centre / Institute
for Environment and Sustainability
The European Water Framework Directive (WFD) currently lists 45 Priority
Substances (PS), 21 of each classified as Priority Hazardous Substances (PHS),
which have been selected amongst those which present a significant risk to or via
the aquatic environment. The substances on this list should not exceed the
respective environmental quality standard (EQS), i.e. a concentration that is
considered safe to aquatic organisms or to humans via the aquatic environment.
Under Article 16 (4) of the WFD, later amended by Directive 2013/39/EU, the
Commission is required to review the list of PS at least every six years. The second
review of the PS list has started in 2013 and will evaluate substances suspected of
posing a risk to the environment following a dual approach i.e. a monitoring- and a
modelling-based exercises. The monitoring-based exercise takes advantage of the
available monitoring data gathered in Europe under different official monitoring
programmes or research projects. Substances with sufficient monitoring data from a
representative number of European countries are evaluated in terms of the Spatial,
Temporal and Extent of exceedance (STE approach) of the Predicted No Effect
Concentration (PNEC) of that substance. By contrast, the majority of substances in
the initial list do not have sufficient monitoring data and therefore it is more
difficult to estimate the exposure and the risks to the environment. Therefore a
modelling-based exercise is run by first screening the substances for the fulfillment
of several exposure and hazard criteria and secondly, a modelling-based risk
assessment is done for relevant compartments and receptors. The estimation of
predicted environmental concentration (PEC) and PNEC makes use of available
information in the literature regarding the tonnage, use pattern, fate and effects of
each substance, while in the absence of such information, different models are used
to fill the knowledge gaps. Finally, the substances are ranked for prioritisation
based on the highest of the calculated risk quotients (PEC/PNEC). The
prioritization exercise is presented and illustrated with a few case studies.
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A proposal for an chemical assessment concept for the protection of raw water
resources under REACH
M. Neumann, Federal Environment Agency (UBA) / Section IV Chemicals; M.A.
Schwarz, FoBiG GmbH; D. Sättler, Federal Environment Agency UBA / IV
Chemicals; J. Oltmanns, FoBiG GmbH; L. Vierke, Federal Environment Agency /
Section IV Chemicals; F. Kalberlah, FoBiG GmbH
Chemical substances and their uses that fall within the scope of the REACH
Regulation (1907/2006 EG) have to be registered at ECHA in Helsinki. Registrants
are requested to ensure a high level of protection of human health and the
environment. By doing so, industry guarantees the safe use of chemicals throughout
the whole life cycle. Raw water resources for the production of drinking water need
a high level of protection. In Europe drinking water is obtained mainly from
groundwater, reservoirs or river bank filtration. If these environmental
compartments are exposed to hazardous chemicals a contamination of drinking
water is possible. In the last decade the fate and behaviour of polar substances has
been investigated both scientifically and from a regulatory perspective. The finding
is that their intrinsic hazard potential is maximised if they are at the same time
persistent in the environment and mobile in the water cycle. Once emitted, these
substances remain in the aquatic environment and the contamination is irrepairable.
If in addition they also fulfil the properties of being toxic emissions into water
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resources should be avoided during the production and downstream use of the
substances. Here we present a proposal for an assessment concept of persistent,
mobile and toxic chemicals (PMT substances). We adopted the criteria for the
identification of persistent substances directly from the Annex XIII of the REACH
regulation. In Contrast we developed the M criteria with an extensive modelling
approach using the software ECETOC-Targeted Risk Assessment (TRA, Version
3.0). We propose to identify a persistent substance as being also mobile if the water
solubility is > 150µg/L and the logKOC is < 4.5. The T criteria is fulfilled among
other criteria if the minimum DNEL is < 9 µg/kg x d. We applied the PMT
assessment concept already to 93 REACH-registered chemicals and confirmed for
14 of them PMT-properties. A monitoring data review confirmed the presents of
some of the PMT substances which is an initial validation of the PMT assessment
concept. Within this research study a proposal for a practical guide was published.
This guide may be used by registrants to assess whether a substance cause a concern
for raw water. Acknowledgment This study was contracted as project No.
371265416 for Environmental Research of the Federal Ministry for the
Environment, Nature Conservation, Building and Nuclear Safety in Germany, in
2012 to 2014
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Early identification of organic chemicals with a potential for long-term
environmental contamination
M. Scheringer, ETH Zuerich; G. Stieger, ETH Zurich / Institute for Chemical and
Bioengineering; J. Hollender, A.C. Chiaia-Hernandez, Eawag / Environmental
Chemistry; T.D. Bucheli, Agroscope ART / Analytical Chemistry Natural
Resources Environmental Protection in Agriculture; A. Keller, Agroscope ART;
D. Wächter, NABO Swiss Soil Monitoring Network; K. Hungerbuhler, ETH Zurich
There are several thousands of organic chemicals on the market and it is a
challenging task to identify those with a potential for long-term environmental
contamination. Chemical-intensive economies repeatedly cause contaminations of
the environment that may remain undetected for years. A point in case is
perfluorinated alkyl substances (PFASs), which have been used since the 1970s but
were detected in the environment only after 2000. Because analytical campaigns
and monitoring programs can cover only a selection of chemicals, strategies for
identifying priority chemicals for analytical measurements are needed. Here we
present a procedure that starts from an extensive computer-based screening of
chemicals that may have a potential for long-term environmental contamination.
This first step is complemented with field sampling of representative soils and
sediments and application of analytical methods for identifying organic substances
with logarithmic octanol-water partition coefficients (log Kow) between 1 and 8.
This procedure is applied to chemicals on the Swiss market; here we report mainly
results from the first step. Relevant chemicals were extracted from Swiss customs
statistics and product registers. This led to 17’409 individual chemicals. For 8953
(49%) of these, it was possible to retrieve their physicochemical properties and
degradation half-lives. 2247 of these substances are halogenated and were selected
for further investigation because halogenation facilitates analytical detection
(characteristic isotopic patterns). The environmental partitioning of these chemicals
was characterized with a multimedia fate model for Switzerland; chemicals with
90% or more in soil or sediment were identified (469 substances). This group
includes a wide range of fluorinated, chlorinated and brominated aromatic and
aliphatic substances, often with highly branched substituents, ether and tertiary
amine groups, trifluoromethyl groups, phosphate ester groups etc. In the second
step of the procedure, an analytical screening based on extraction of soil and
sediment samples by pressurized liquid extraction and clean-up by liquid-liquid
partitioning is performed and followed by liquid chromatography coupled to
high-resolution mass spectrometry with electrospray ionization. Suspect screening
of exact masses of chemicals possibly covered by this analytical method is
performed and several contaminants have already been identified and confirmed by
reference standards.
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Novel toxic pressure assessment for data poor substances by means of
ecotoxicological concern level estimation
L. Posthuma, RIVM / Centre for Sustainability Environment and Health; K.
Kramer, Mermayde; D. van de Meent, RIVM / DMG; I. Ottenbros, Utrecht
University; D. De Zwart, RIVM / Centre for Sustainability Environment and Health
This presentation considers the challenging risk assessment of data-poor next to
data-rich substances, describing and exploring an innovative, distributions-based
ecotoxicity assessment approach for the former. Within the EU FP7 project
SOLUTIONS, a solution-focused approach has been designed to address the
spatio-temporal variability of contaminant mixture risks of current as well as future
emissions. In a modeling-measuring combination, innovative approaches will be
designed and evaluated for risk and impact assessment. This presentation focuses
on risk modeling of mixtures of data rich and data poor substances together.
Classically, toxic pressures for data rich compounds (a low fraction of all
compounds) are derived using Species Sensitivity Distributions (SSDs), based on
compound-specific ecotoxicity data. Addressing the challenge of looking at all the
other compounds (the big fraction of compounds), we develop and test a novel
distribution-based method, to evaluate the (net mixture) risks of data poor
substances. The novel method was inspired by the concept of Threshold of
Toxicological Concern (TTC) assessment. The method is applied, starting from
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Danube-catchment emission data. When validated against (SOLUTIONS) effect
data, the method may have implications for chemical footprint assessments, which
in turn relate to (planetary) boundary definition and sustainable use of chemicals.
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An innovative integrated system of models and databases in support to the
prioritisation of emerging contaminants on a European scale
J. van Gils, DELTARES; D. van de Meent, RIVM / DMG; I.T. Cousins, Stockholm
University / Department of Environmental Science and Analytical Chemistry
ACES; D. Georgieva, Laboratory of Mathematical Chemistry / Laboratory of
Mathematical Chemistry; A. Kortenkamp, Brunel University; D. De Zwart, RIVM /
Centre for Sustainability Environment and Health; C. Lindim, ITM Department of
Applied Environmental Science; S. Loos, DELTARES
Emerging pollutants may be posing a significant ecological and human health risk
through their presence in water bodies. We do not know enough of them however,
to assess and manage this risk. The EU FP7 project SOLUTIONS addresses this
issue. SOLUTIONS combines monitoring and modelling-based approaches
towards the prioritisation of emerging contaminants. This paper discusses the
relevant modelling tools. The specific value of modelling tools is that, after a
successful validation for well-studied substances and data-rich basins, the models
allow extrapolations to “new” substances and other basins for which data are
lacking. The SOLUTIONS integrated model system consists of four interlinked
components. The risk modelling component follows a common tiered framework
for human and ecological risk assessment. Specific ecotoxicological risk
assessment will address mixtures effects on aquatic ecosystems. The risk modelling
is driven by integrated compoments for emission and fate & transport modelling,
supplemented by a component providing new methods for the prediction of
partitioning, transformation and toxicity of emerging compounds. The modelling is
spatially and temporally explicit and driven by detailed hydrology modelling. The
fate & transport component provides mechanistic process-based modelling of a
wide range of substances, including polar and ionic organic substances. The
emission modelling component builds on collected and estimated market and use
volumes for chemicals by combining data from existing registration frameworks,
together with information on specific uses and releases of chemicals. The model
framework relies on external data specifying the morphology, hydrology, geology
and relevant socio-economic aspects on a European scale. The implementation of
the model framework is planned over a five year period (2013-2018). The work so
far has focused on (1) creating a flexible spatial schematisation, (2) making
available the necessary hydrology forcing (water fluxes carrying emerging
contaminants with them), (3) modelling particle fluxes (carriers of emerging
contaminants) and (4) implementing first versions of the various submodels. The
results obtained so far demonstrate the successful implementation of the integrated
set of models and databases. We are well under way towards an important
milestone, being the first model evaluation for around 300 chemicals using the 3rd
Joint Danube Survey field data.
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Estimating the major sources of PFOS and PFOA to the Danube River
catchment
C. Lindim, ITM Department of Applied Environmental Science; I.T. Cousins,
Stockholm University / Department of Environmental Science and Analytical
Chemistry ACES; J. van Gils, DELTARES
Among perfluoroalkyl substances, perfluorooctanoate (PFOA) and
perfluorooctanesulfonate (PFOS) are of special concern because they are persistent,
bioaccumulative, toxic and globally distributed in the environment. The aquatic
compartment is the main sink and transport media for these compounds. However
there is no consensus regarding the dominant sources of PFOS and PFOA
impacting aquatic ecosystems. While emissions from WWTPs are reportedly a
major source, strong correlations were also found between population and PFOS
and PFOA levels in water regardeless of effluent treatment coverage or efficiency.
In this work we use the Danube basin as case study to investigate dominant
emission sources contributing to riverine loads of PFOS and PFOA. We test three
hypothesis: 1. Human population alone can explain PFOS and PFOA levels in river
water. 2. Human population combined with WWTP treatment can explain PFOS
and PFOA levels in river water. 3. Human population combined with consumer
wealth can explain PFOS and PFOA levels in river water. A fate and transport
model with subcatchment resolution was used to simulate PFOS and PFOA
concentrations in the river Danube for the three different emission hypotheses
tested. Model predictions were then compared with measured values. It was found
that PFOS emissions based only on population (hypothesis 1) or on population plus
WWTP data (hypothesis 2) are not able to explain levels and spatial distribution of
PFOS measured in the Danube River. For PFOS, we found that emissions have
spatial variations that can be reasonably well attributed to GDP differences. PFOS
emissions are therefore associated with consumption and disposal of
PFOS-containing produts. For PFOA our results were inconclusive about the
dominant contributions to emissions but they point out that where industrial
contributions exist or once existed their regional importance largely surpasses
contributions from humans per se even for locations with high populations.

Nanoparticle (NP) speciation and its consequences for NP
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environmental fate and effects (I)
226
Are current approaches suitable to describe the environmental fate of
nanopesticides?
M. Kah, University of Vienna / Department of Environmental Geosciences; A.
Weniger, University of Vienna; T. Hofmann, University of Vienna / Department of
Environmental Geosciences
Research into nanotechnology applications for use in agriculture has become
increasingly popular over the past decade. We first carried out a comprehensive
literature review [1] with the objectives (i) to explore potential applications of
nanotechnology within the pesticide formulation sector, (ii) to identify possible
impacts on environmental fate, and (iii) to analyse the suitability of current
exposure assessment procedures to account for their novel properties.
Investigations into the environmental fate of nanopesticides remain scarce, and
current approaches, which considers the soluble portion of organic substances to be
of importance, may not adequately describe the nano behaviour that some
nanopesticides will exhibit after application [2]. The latest trends in research [3]
indicate that polymer-based nanoformulations seem to have the greatest potential
for further development. Experiments were thus carried out on a series of
polymer-based nanopesticides representing a range of properties. We considered
two active ingredients covering extreme scenario for sorption and degradation
characteristics and polymer nanocarriers exhibiting a range of colloidal
characteristics (e.g., size distribution, electrostatic vs steric stabilization). The
application of regulatory protocols to determine sorption and degradation in two
agricultural soils (OECD guidelines) confirmed that a nanoformulation can affect
the fate of an active ingredient [3]. Conclusions about exposure assessment
outcomes should be made cautiously as currently used protocols were designed to
assess the fate of solutes, and may not adequately described the “nano” behaviour of
active ingredients associated with nanocarriers. Results from additional tests
looking into release profiles and transport behaviour in porous media, serve as a
useful basis to discuss the (in)adequacy of current approaches, and make
recommendations for a more robust regulatory evaluation of environmental risks.
[1] Kah et al. (2013). Critical Reviews of Environmental Science and Technology.
43, 1823-1867; [2] Kookana et al. (2014) J. Agric. Food Chem. 62, 4227-4240; [3]
Kah and Hofmann (2014) Environ. Intern. 63, 224-235; [4] Kah et al. (2014)
Environ. Sci. Pollut. Res. 21, 11699-11707.
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Aggregation of engineered nanoparticles in the natural environment: is the
process reversible?
S.R. Thompson, Depment of Physics Environment Department; J. Yuan, University
of York / Phyics; A. Boxall, University of York / Environment Department
Engineered nanoparticles (ENPs) are increasingly being used in a wide range of
product classes. The increase in use of ENPs will inevitably lead to increased
emissions to the natural environment so it is important to develop an understanding
of the environmental fate, behaviour and effects of ENPs. Following release to the
environment, ENPs can aggregate depending on the environmental conditions;
consequently aggregation is one of the key processes that is included in
environmental exposure modelling exercises. However, in these exercises, it is
typically assumed that aggregation proceeds in one direction and that the process in
non-reversible. This is an important assumption, because usually the primary,
unaggregated particles will have significantly greater ecotoxicity compared to the
aggregated systems. This study examines the validity of this assumption, by
exploring whether changes in environmental parameters including pH, temperature,
and kinetic environment could result in disaggregation of ENP aggregates. Results
suggest that environmentally relevant changes in environmental parameters can
result in disaggregation of selected ENPs. Existing exposure modelling approaches
may therefore need adapting to account for this reversibility of the process.
228
Fate and effects of silver nanoparticles in aquatic indoor microcosms
C. Wasmuth, Fraunhofer IME - Institute for Molecular Biology and Applied
Ecology; C. Schaefers, Fraunhofer-Institut / Ecotoxicology; H. Ruedel, Fraunhofer
IME - Institute for Molecular Biology and Applied Ecology / Environmental
Monitoring; T. Klawonn, Fraunhofer IME Institute for Molecular Biology and
Applied Ecology
In this study we examine fate and possible ecotoxicological effects of both, silver
nanoparticles (AgNPs) and Ag+ released by AgNPs, in aquatic indoor microcosms.
The intended study period is 200 days. Each unit has a volume of 1 m³ and contains
natural sediment (0.25 m³), surface water (0.75 m³), zooplankton and
phytoplankton. AgNPs with a mean diameter of 20 nm are applied to the
microcosms at four different target concentrations. A continuous exposure is
ensured by periodic additions of the test compound. In parallel, four control
microcosms are used. The setup allows testing the toxicity of AgNPs and Ag+
towards zooplankton and phytoplankton. In the water phase concentrations of
different silver fractions are determined: total silver (unfiltered), dissolved silver
(after filtration through a < 0.2 µm membrane filter) and ionic silver. The ionic
silver is separated by centrifugal filtration. Analyses are performed by validated
ICP-MS methods. Quantified silver concentrations (total, < 0.2 µm, ionic silver)
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will be related to possibly observed toxicity effects. Delayed fluorescence
measurements are applied for determinations of the chlorophyll content in the water
phase (as measure for the phytoplankton content). Evaluation of the first study
phase shows that maximum concentration of ionic silver in the water phase were
clearly lower than the total silver concentration (e.g., by a factor of about ten for the
highest exposure level). First results of delayed fluorescence measurements
indicate an increased phytoplankton growth in microcosms and a degradation of
zooplankton. Acknowledgement - The authors thank Elisabeth Meyer, Martin
Eickhoff, Klaus Peter Ebke, László Dören, Rainer Peters, Diana Wilhelm, Dirk
Hansknecht, Kevin Ladage and Boris Meisterjahn.
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The fate of nanomaterials at the river/ocean frontier using large mesocosms:
the case story of silver nanoparticles
E. Pelletier, University of Quebec, Rimouski / ISMERUQAR; G. Bardaxiglou,
University of Quebec at Rimouski / ISMERUQAR; M. Barthe, Université du
Québec Rimouski; P.G. Campbell, Université du Québec, INRS / INRS Eau Terre
Environnement; I. Desbiens, University of Quebec, Rimouski / ISMER; C. Fortin,
University of Quebec / Centre Eau Terre Environnement; J. Gagné, Université du
Québec Rimouski; C. Gagnon, Environment Canada / Centre SaintLAurent; J.
Gagnon, University of Quebec in Rimouski; C. Guilleux, Université du Québec
INRS; K. Lemarchand, Université du Québec Rimouski; M. Millour, Université du
Qubec Rimouski; C. Roleau, Peches et Oceans Canada; G. Triffault-Bouchet,
Centre dexpertise en analyse environnementale du Québec / Écotoxicologie et
évaluation du risque
In this large project supported by NSERC (Natural Sciences and Engineering
Research Council of Canada), we studied pathways taken by engineered silver
nanomaterials from their sources to various environmental compartments (fresh and
marine waters, suspended particulate matter, sediment and biota). The originality of
the project resides in using five large mesocosms (3000-L each) to mimic real field
conditions when riverine waters are mixing with coastal waters. The experimental
flow-through setup allowed for the formation of a strong halocline and thermocline
between the incoming freshwater on the top layer and the incoming unfiltered
natural seawater layer (29 PSU) at bottom. The freshwater layer contained
engineered silver nanoparticles (ESN, 20 nm mean diameter, citrate coated),
dissolved and particulate organic matter (POM), suspended unicellular algae and
clay. The unfiltered seawater layer contained pelagic microorganisms and several
macro-benthic species. Each mesocosm was sampled at different depths for
physical, chemical and biological monitoring over a period of 6 weeks. The
turnover time for the water mass in each mesocosm was about 36 h, allowing
enough time for some slow reactions such as adsorption/desorption equilibrium on
particulate matter, auto- and hetero-aggregation and sedimentation to occur. The
percentage of dialyzable silver (100-500 Da) in the freshwater layer increased from
about 5 to 15% in the first three weeks, indicating a slow dissolution of ESN and a
possible trapping of dissolved Ag in the fresh water layer. Dissolution was shown to
increase with increasing salinity. The main results indicate a strong retention of
ESN at the halocline layer with a very limited transport of settling particles through
the halocline to the seawater layer. Macro-benthic organisms (blue mussels, clams,
amphipods, sea urchins and winkles) held in the seawater layer for weeks did not
accumulate significant amounts of silver. However, blue mussels exposed to the
mesocosm effluent (mixed waters with ESN) showed a strong bioaccumulation of
silver, confirming the bioavailability of ESN to marine species in contact with the
mixing layer. ESN hetero-aggregated with clay and POM represent underestimated
risks for marine organisms (mainly larvae and juveniles of marine invertebrates and
fish) swimming and feeding in the halocline layer in coastal waters.
230
A comparative study of the influence of water chemistry (humic acid, and
hardness) on silver nanomaterial toxicity to model organisms Lumbriculus
variegatus and Danio rerio larvae.
C.C. Liddle, F.G. Lara, H.J. Jonston, T.B. Henry, T.F. Fernandes, Heriot-Watt
University / School of Life Sciences
Given the widespread use of silver nanomaterials (Ag NM), their release, whether
accidental or intentional, into the environment is inevitable. At this point, Ag NPs
threat to freshwater ecosystems is unclear. Current research shows NM fate and
toxicity is affected by water chemistry, the presence of organic matter, sediments
and other possible influences, such as hydraulics. As such, there is a need to further
the understanding of NMs’ fate and toxicity in the aquatic environment. This
research investigated abiotic conditions which may affect Ag NM toxicity in
freshwater environments; in an attempt to identify what water chemistry may lead
to higher hazard, using the Californian blackworm, Lumbriculus variegatus and
Zebrafish larvae, D.rerio, as model organisms. Survival, locomotive behaviour
(black worms), heartbeat (larvae), and NM physicochemical characteristics were
assessed for Ag NM (polyvinylpyrrolidone (PVP) coated; nominal size 30-50nm)
and aqueous silver in static synthetic freshwaters of different chemistries. Results
indicated, aqueous silver and Ag NM caused dose dependant mortality in both
species, within synthetic hard water. Exposure of aqueous silver and Ag NM to L.
variegatus and D. rerio larvae had dose response LC50s of 0.27±0.01, 0.35±0.04
and, 38±0.74, 86.03±14.74 (µmol Ag L-1 ; 95%CI), respectively. Analysis of dose
responses indicated a significant difference of Ag NM dose response in soft water
for D.rerio, relative to hard water; no significance was indicated for L. variegatus.
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Suwannee river humic acid (0-50mg/l) reduced the toxicity of 55.62 µmol Ag L-1 of
waterborne NMs to L. variegatus. For D.rerio a 10 mg L-1 of humic acid did not
significantly reduce the toxicity of Ag NM in hard water. Analysis of dose
responses, between species, indicated Ag NMs are more toxic to L. variegatus in
hard water, no differences between species were found between aqueous silver in
hard water & Ag NM exposure in soft water. It is evident that waterborne PVP
coated Ag NMs are moderately toxic to L. variegatus and D. rerio larvae in simple
water matrices. Results indicate that Ag NM toxicity is influenced by the
composition of the medium, and therefore environmental fate processes are likely
to alter waterborne Ag NM toxicity. However, the mode of action and influence of
these changes appear to be phyla specific, indicating the importance of testing
effects on different taxonomic groups.
231
Physicochemical properties of AgNP influencing bioaccumulation and toxicity
in Lumbricus rubellus
S. Makama, Alterra Wageningen University and Research Centre /
ToxicologyAnimal Ecology; A. Undas, RIKILT Inst. Of Food Safety WUR /
Business Unit Contaminants Toxins; J. Piella, Institut Català de Nanociència i
Nanotecnologia (ICN2); R. Peters, RIKILT / Contaminants; V. Puntes, Institut
Català de Nanociència i Nanotecnologia (ICN2); N.W. van den Brink, Wageningen
University / Dept of Toxicology
In this study, our purpose was to investigate the effect of size, surface coating and
associated charge of silver nanoparticles (Ag NPs) on the bioaccumulation in and
toxicity to the red earthworm Lumbricus rubellus. Silver nanoparticles were
synthesized to produce three sizes: 20, 35 and 50 nm. These were coated with either
chitosan (CHIT), bovine serum albumin (BSA), or polyvinylpyrrolidone-55
(PVP-55) to produce positive, negative and neutral particles respectively. During a
28-day sub-chronic reproduction toxicity test, earthworms were exposed to varying
concentrations of the nine (9) AgNPs in wet-spiked soil. To compare the
bioaccumulation of ionic Ag, the earthworms were similarly exposed to AgNO3 at
concentrations insufficient to cause mortality. Reproduction was diminshed at high
concentrations of all NPs tested, with BSA-coated particles being the most toxic
(EC50 for the 20 nm NPs was 66.8 mg Ag/kg soil, with < 60 mg Ag/kg soil already
showing a decrease in the cocoon production). Thus, in terms of adverse effects
observed with the tested AgNPs, BSA (negative) > PVP-55 (neutral) > Chitosan
(positive). Total Ag tissue burden is expected to reflect a concentration-dependent
accumulation in earthworms, with more Ag likely accumulating in tissues from
AgNO3 treatment groups. Analyses of Ag speciation in earthworm tissues is
underway and will be presented, with specific attention paid to whether quantified
particulate or ionic burdens of the earthworms explain toxicity most. The present
study provides further evidence of the influence of surface coating (charge) as well
as size in driving bioaccumulation and toxicity.

Delving into the planetary boundary concept and issues
related to biodiversity and natural resources use in LCA (I)
232
Capturing the benefits of responsible forestry practices in LCA: focus on
biodiversity
V. Rossi, S. Humbert, Quantis; S. Gueye, U. Schenker, Nestle Research Center; L.
Lundquist, N. Espinoza Orias, Nestlé; T. Lehesvirta, O. Koski, UPM; R. Taylor,
Texas AM University / Trace Element Research Laboratory; P. Oliveira, UPM
Companies and communities are increasingly adopting responsible sourcing
practices in their supply chain. However, the benefits of using responsibly sourced
products are still difficult to quantitatively capture in the context of life cycle
assessment (LCA) in particular with regards to their benefits for biodiversity or
ecosystem services. Nestlé, a company aiming at adopting responsible sourcing
practices throughout its supply chain, UPM, one of their suppliers and a global
leader in sustainable forest management practices, along with Quantis, a company
expert in LCA, have developed an approach to quantify the ecological benefits of
responsible forest management practices using environmental indicators typically
used in LCA, including impact on ecosphere/ecosystem quality (in PDF.m2.y), land
use (in m2.y), and GHG emissions. The aim was to build a solid methodology that
can capture, within an LCA context, the relevant differences between conventional
and responsible forestry practices for several case studies, of which semi-natural
forest in Finland is presented. The study is for one cubic meter of wood, at mill gate,
and encompasses the inputs for forestry management, activities on the logging site,
logistics until the mill gate and the differences in energy inputs and outputs for heat
recovered from wood residues in the mill. The use of the wood fibre based product
and its end-of-life are not considered (considered identical for all types of wood
sourcing). Carbon uptake and all GHG emissions are considered. The method for
biodiversity accounts for four indicators, native tree species composition,
deadwood volume and quality, protected valuable habitats, and forest structure, that
are grouped into one indicator between 0 and 1. The results show that responsible
practices have consistently lower impacts than conventional practices for all
indicators, in Finland. For example, when quantified in PDF.m2.y, the impacts on
Ecosphere/Ecosystems Quality for responsible forestry practices are about half of
those for conventional practices. This method can objectively capture the benefits
of biodiversity protection in wood fibre production. Companies can use it in
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complex LCAs to consistently quantify impacts and benefits in supply chain. This
method can be used to communicate externally about the benefits of biodiversity
protection associated with responsible wood sourcing within an LCA context in a
more robust way than what is done until now.
233
Applicability of acoustic diversity to life cycle assessment of land use: a case
study of oil palm production in South Sumatra
K. Hayashi; V. Dhian, E. No-Last-Name, Indonesian Oil Palm Research Institute
Recent publication of global characterization factors (CFs) for life cycle assessment
(LCA) of land use has enabled the assessment of potential impacts of land use on
biodiversity. However, biodiversity impact of agricultural management practices
calculated using the CFs tends to be dependent only on crop yields and the necessity
of establishing more refined CFs was pointed out. In conducting more refined
biodiversity assessment, one of the crucial issues is the lack of data especially at the
site-specific conditions. Therefore, another research direction is required, in which
data collection is implemented within the methodology. A promising approach is
the use of simple acoustic monitoring to assess biodiversity. The purpose of this
study is to appraise applicability of acoustic diversity to LCA of direct land use
impacts. In order to measure biodiversity in different land use (palm oil plantations
and natural forests), we made sound recording at the fields and analyzed acoustic
files. The Acoustic Complexity Index (ACI) was utilized for quantifying each
sound file. The case study was carried out in South Sumatra. Four recording points
were determined within and next to the Dawas plantation of the Indonesian Oil
Palm Research Institute; two points in the plantation, one point in enclave forest,
and one point in conservation forest. The results indicate that the ACI illustrates a
state of recorded sounds produced by animals, rather than directly indicating the
degree of biodiversity. Biodiversity can be explained as the behavior of the states.
Therefore, biodiversity is described using scale parameters such as standard
deviations rather than location parameters such as means. An implication of the
results is that scale parameters can be used as a proxy for the quality of biodiversity,
which is the vertical axis in the assessment framework for LCA of land use. Using
rapid bioacoustics in LCA of land use is promising, because it can gather
site-specific biodiversity data without using much time and cost, although there are
limitations due to acoustics, i.e., the data are limited to sounds produced by animals
when moving, communicating, and sensing their environment. The next step of this
study is justification of methodology through the identification of animal species
appeared in sound files.
234
Nature conservation in Life Cycle Assessment - new method and case study
with the palm oil industry
J.H. Schmidt, 2.-0 LCA consultants
In agriculture and forestry, an important means for mitigating impacts on
biodiversity and climate change is nature conservation. However, this is seldom
included in life cycle assessment (LCA) and most LCA and footprint guidelines
prescribe that off-setting shall be excluded. Obviously, there are good reasons for
excluding off-setting in the guidelines, however in some cases the distance between
the studied product system and a mitigation option (offset) is very short, and the
industry managing the product system may be the (only) one who is able to
implement the mitigation. This is the case for companies operating in countries
where the frontier between product systems and high conservation value nature is
moving. The purpose of this paper is to describe how the most recent research
within indirect land use changes can be used to creating a cause-effect based
method for quantifying the life cycle implications of nature conservation. The
application of the method is demonstrated with a case study LCA of palm oil
production at United Plantations Berhad in Malaysia and Indonesia. With their
recent expansion of the plantation area into Central Kalimantan Indonesia, United
Plantations has voluntarily set-aside more than 8000 hectares of high value
conservation and high carbon stock land for permanent nature conservation. The
study shows that nature conservation can significantly reduce the impacts on
biodiversity and climate change. United Plantations Berhad is using LCA as one of
the central tools for monitoring and reporting their environmental performance over
time. Therefore, it is important to be able to include the effects of nature
conservation together with other mitigation initiatives in their LCAs. The potential
of mitigating impacts in biodiversity and climate change using nature conservation
driven by industry is regarded as being large. Given the general strong emphasis on
the implementation of Life Cycle Thinking in industry and policy making, the
current scope of LCA and footprint guidelines may reflect a missed opportunity for
creating incentives for securing nature conservation reserves in fast diminishing
natural habitats. Therefore, it is recommended that nature conservation offsetting is
included in LCA and footprint guidelines when the conservation is
initiated/managed by companies operating in the frontiers of nature. Obviously,
sound systems for avoiding greenwashing also need to be set-up.
235
Land use impacts on biodiversity: Results from the consensus-building
procedure sponsored by UNEP/SETAC's Life Cycle Initiative
L. Mila i Canals, UNEP; O. Michelsen, NTNU / Industrial Ecology Programme;
R.F. Teixeira, Biology; D.M. Souza, Swedish University of Agricultural Sciences;
M. Curran, Institute of Environmental Engineering, ETH Zurich; A. Assumpcio,
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IRTA
Environmental impacts of production and consumption are increasingly coming
into the focus of companies and governments. Life Cycle Assessment (LCA) is one
of the most important approaches to quantify environmental impacts of products
from cradle to grave. Applied as a decision-making tool and/or as a support to
policy development, it makes use of indicators to consider different environmental
aspects over a system’s life cycle. With increasing economic globalization, there
has been a steadily growing need to create a worldwide consensus set of
environmental indicators. The UNEP SETAC Life Cycle Initiative has successfully
provided a platform for consensus finding in the area of environmental indicators in
LCA. A flagship project has now been established by the Life Cycle Initiative
intended to run a global process aiming at global guidance and consensus building
on a limited number of environmental indicators, including indicators those for
assessing impacts from land use (LU) interventions, such as land use change
(LUC), on biodiversity. LU/LUC is one of the main drivers of biodiversity loss and
degradation of a broad range of ecosystem services. Land competition is very likely
to increase in the future and the task to halt biodiversity loss became one of the top
global priority issues. LCA has a decisive word to say because of its nature as an
aggregator of direct and indirect impacts allows producers and policy-makers to
assign responsibility for damages to biodiversity. However, despite substantial
contributions to address biodiversity loss in LCA, no clear consensus exists yet on
the use of (a) specific impact indicator(s). Given the importance of the
environmental pressures on biodiversity and how much LCA can potentially
contribute to conservation targets, it is imperative to align the LCA community
around points of consensus, as well as point the way forward to better models that
can service the community. In this presentation we establish the operational
principles of the flagship project regarding biodiversity impacts from LU/LUC. We
show results from two expert workshops where stakeholders agreed on the
requisites of good biodiversity indicators. We also present results from a consistent
review of current biodiversity impact assessment methodologies. We highlight
some preliminary and expected results and deliverables before the end of the
mandate of the taskforce in late 2015.
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Combining Species-Area Relationships and IUCN Vulnerability Indicators
for Assessing Land Use Impacts on Biodiversity
A. Abhishek, ETH Zurich / Environmental Engineering; S. Hellweg, ETH Zurich /
Institute of Environmental Engineering
Global biodiversity is essential for ecosystem functioning but faces unprecedented
extinction risks mainly from habitat loss caused by human land use. While the
species-area relationship (SAR) models are widely used in ecological and
conservation studies to predict species extinction resulting from habitat loss in
terrestrial systems, its use within LCA has been limited. Earlier studies have used
classic and matrix SAR models to estimate terrestrial biodiversity loss for different
land use types within LCA. We propose to use Countryside SAR instead, which has
recently been proven to perform better than both Matrix and classic SAR in
predicting species extinction from habitat loss in a heterogeneous, human modified
landscape. The damage to biodiversity is calculated in the units- absolute species
loss due to land occupation and transformation for six land use types (annual crops,
permanent crops, extensive forestry, intensive forestry, pasture and urban), and five
taxa (plants, mammals, birds, amphibians, and reptiles) in 804 terrestrial
ecoregions. The empirical data for model input parameters was collected through
extensive literature review. Uncertainty is assessed using Monte Carlo simulations.
While the SAR models account for ecosystem vulnerability, in this study we
propose to additionally include species-specific vulnerability score (VS; giving
higher weight to species near extinction), as an indicator for global extinction risk.
The VS (scaled between 0 to 1) is a function of the geographic range of the species
and the IUCN assigned threat level. Globally across all ecoregions, the CF values
for a particular taxa and land use type ranged over six orders of magnitude. For a
given taxa in an ecoregion, the CFs of different land use types varied by an order of
magnitude. For a particular land use type in an ecoregion, the CFs differed by two
orders of magnitude across the four taxa. Highest CFs were observed for land use in
tropical ecoregions, followed by temperate and boreal areas. The results therefore
show that the region where land use takes place is relatively more important than
the land use type or taxa for determining the species loss. The VS-weighted
countryside CFs give absolute instead of a relative measure for biodiversity loss in
LCA and can be used by decision-makers to quantify the biodiversity footprint of
products with complex supply chains and globally distributed land use flows.

Assessment of risks posed by systemic insecticides to
hymenopteran pollinators: from lab via (semi-)field to
landscape scale testing (I)
237
Large-scale monitoring of seasonal effects of Clothianidin dressed oilseed rape
on pollinating Hymenopterans in Northern Germany: Project aims and
project area
F. Heimbach, A. Russ, Tier3 Solutions GmbH
To protect pollinating insects from challenges of Plant Protection Products (PPP)
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and their possible adverse effects have to be assessed. The EFSA Guidance on Risk
Assessment of PPPs on bees also suggests an exigency of risk assessment for honey
bees at the landscape scale. In compliance with these regulations, Elado®, a
commercial seed coating of Oilseed Rape (OSR) containing Clothianidin as active
ingredient, was registered in the EU in 2006. The application of Clothianidin was
suspended for two years in 2013 and is now subject to extensive re-examination.
Therefore, the project “Large-scale Monitoring of Long-term Effects of Elado (10g
Clothianidin & 2g Beta-Cyfluthrin/kg seed) Dressed Oilseed Rape on Pollinating
Insects in Mecklenburg-Vorpommern, Germany” was initiated. This project aims to
investigate possible side effects of Elado dressed OSR seeds on honey bee colonies,
mason bees and bumble bees under actual agricultural conditions. The study was
conducted in Mecklenburg-West Pomerania (Mecklenburg-Vorpommern) because
of the suitable landscape characteristics and agronomic infrastructure. The
agricultural fields in this area are well suited for the project as they represent the
typical landscape characteristics and agronomic infrastructure of northern
Germany. OSR is cultivated in large-scale of the arable land and Elado-treated OSR
varieties are preferentially applied. The farms of this region operate under large
commercial models and, thus, enable an efficient cooperation with a manageable
number of farmers. Two circular Study Sites of approximately 65 km 2 each
surround the investigated bee hives and provide in total nearly 1,800 ha of OSR
crops (27 % of arable land). The project consists of four different pollinator studies
performed by different institutions at the same time during OSR blossom: a honey
bee, a mason bee and a bumble bee monitoring study, as well as a residue analysis
of nectar and pollen from foraging honey bees. The monitoring studies will be
presented and discussed in separate presentations. Clothianidin treated OSR did not
cause any detrimental effects on the development of hives and brood of honey bees
and bumble bees or the nesting activity and reproduction of mason bees neither
during OSR blossom in spring nor thereafter until the end of the study. The pollen
composition, infestation with diseases and parasite load was also not affected by the
exposure to Clothianidin treated OSR in any of the investigated bee species.
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Large-scale field study of seasonal effects of clothianidin-dressed oilseed rape
on honey bees (Apis mellifera) in Northern Germany
D. Rolke, Institut für Bienenkunde Oberursel Polytechnische Gesellschaft; B.
Grünewald, Goethe-Universität Frankfurt am Main / Institut für Bienenkunde; W.
Blenau, University of Cologne / Zoological Institute
We investigated possible side effects of Elado-dressed oilseed rape (OSR) on
various pollinating insects in a large-scale monitoring project in Mecklenburg-West
Pomerania, Germany in 2014. In this region, OSR is usually cultivated at 25-33% of
the arable land. The monitoring study with honey bees (Apis mellifera) was part of
the project to assess possible effects of clothianidin on colony development, honey
production, pollen foraging, and colony health. A control and a treatment site of
approx. 65 km2 each were selected. For each site, 6 study locations were selected
and 8 honey bee hives were placed at each location. While 3 locations were directly
adjacent to OSR fields in each site, 3 locations were situated 400 m apart from the
nearest OSR field. Thus, 96 hives were exposed to fully flowering OSR crops
(BBCH 63-65) on 22 April 2014. Possible effects of clothianidin treatment were
investigated by monitoring the development of colony sizes and weights, the
amount of honey harvested and the infection with various diseases and parasites.
Collected pollen was sampled to determine the percentage of OSR pollen. In
addition, residue analyses were performed for pollen, nectar and honey from each
colony. After OSR blossom (21 May 2014), the hives were transferred to an
extensively used area in Hesse, Germany for post exposure monitoring. There, the
same parameters (except for residues) were assessed until end of September 2014.
Total numbers of adult bees and brood cells showed typical fluctuations. The honey
which was extracted at the end of the exposure phase, contained 62.0-83.5% OSR
pollen. This identifies OSR as the major nectar and pollen source during exposure.
No clothianidin residues were detected in samples from colonies of the control site.
Clothianidin concentrations in samples from the treatment site were below the limit
of quantification in nectar and pollen and 1.4 ± 0.5 µg/kg in honey. Varroa
infestation was low during most of the course of the study but increased at the end
of the study. However, no significant differences were observed between hives
from treatment and control sites. Honey bee colonies foraging in
clothianidin-dressed OSR did not show any detrimental symptoms as compared to
colonies foraging in clothianidin-free OSR. Development of colony strengths,
brood success as well as honey yields and pathogen infections were unaffected
during this field study.
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Large-scale field study of seasonal effects of Clothianidin dressed oilseed rape
on bumble bees (Bombus terrestris) in Northern Germany
G. Sterk, IPM Impact; B. Peters, Tier3 Solutions GmbH
In order to investigate possible long-term side effects of Elado dressed Oilseed
Rape (OSR) on different pollinating insects, a large-scale monitoring project was
initiated in 2014 in Mecklenburg-West Pomerania, Germany. In this region, OSR is
usually cultivated at 25 - 33 % of the arable land. The monitoring study with large
earth bumble bees (Bombus terrestris) was part of the project to assess possible
short- and long term effects of Clothianidin on development, behaviour and
reproduction. A control and a treatment site of approx. 65 km2 each were selected
and per site 6 study locations identified for the placement of bumble bee colonies.
53

While 3 study locations were placed directly adjacent to OSR fields in the control
and treatment site, 3 study locations were placed 400 m apart from the nearest OSR
field. At every location 3 multi-hives (containing 3 hives each which were used for
regular assessments) and additionally 1 single hive (used for collection of pollen)
were established. To achieve a high compatibility, every hive consisted of a mother
queen from the same hibernation batch and 40 to 50 workers at roughly the same
age The effects of the Clothianidin treatment during the exposure phase were
investigated twice a week by recording the weight of the hive and by estimation of
the brood size (cm3) and the number of workers. In addition, pollen was sampled
from returning bumble bee workers to determine the percentage of OSR pollen in
the pollen loads and to quantify the residues of Clothianidin. At the end of OSR
blossom, the hives were transported to a National Park. At the end of the life time of
the colony, the hives were dissected and the new born queens, drones and remaining
workers as well as the undeveloped brood cells counted. A very homogenous and
constant development was observed for all bumble bee colonies. The number of
new born queens was high. The amount of OSR pollen in the pollen loads of
bumble bees was on average 44 %. No Clothianidin residues were quantified at the
control site, whereas about 1.1 µg/kg were analysed at 3 out of 6 locations in the
treatment site. At all other treatment locations, the concentration of Clothianidin
residues was below the Limit of Quantification (LOQ = 1.0 µg/kg) In summary,
Clothianidin treated OSR did not cause any detrimental effects on the development
of the bumble bee colonies neither on growth of the hive nor on reproduction.
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Large-scale field study of seasonal effects of Clothianidin dressed oilseed rape
on mason bees (Osmia bicornis) in Northern Germany
B. Peters, Tier3 Solutions GmbH
In order to investigate possible long-term side effects of Elado dressed Oilseed
Rape (OSR) on different pollinating insects, a large-scale monitoring project was
initiated in 2014 in Mecklenburg-West Pomerania, Germany. In this region, OSR is
usually cultivated at 25 - 33 % of the arable land. The monitoring study with red
mason bees (Osmia bicornis) was part of the project to assess possible short- and
long term effects of Clothianidin on nest building, reproduction and fertility. A
control and a treatment site of approx. 65 km2 each were selected and per site 6
study locations identified for the placement of mason bee cocoons and nesting
facilities. At every location 3 nesting shelters were arranged in front of a hedge or
forest. 8 nesting blocks (containing 200 nesting holes each) and 2 cardboard boxes
with a total number of 1500 cocoons were placed into the shelters at each study
location. While 3 study locations were placed directly adjacent to OSR fields in the
control and treatment site, 3 study locations were placed 100 m apart from the
nearest OSR field. The study started at the beginning of OSR full flowering (BBCH
63-65) with the placement of cocoons. Emergence of provided mason bees was
checked and nest building activities were assessed by observing nesting females.
Pollen was sampled from the active brood cells for residue and pollen composition
analysis (Palynology). Different climatic conditions were recorded at each location.
At the end of OSR blossom nesting shelters were closed and removed to a sheltered
place to avoid further production of offspring. In autumn 2014 offspring cocoons
were harvested to evaluate the reproductive output and parasitism. Thereafter
cocoons were stored in a refrigerator at 4 °C. After wintering, the emerging success
of mason bee offspring was investigated. Altogether, females produced on average
2.59 offspring at the control and 2.95 at the treatment site. The amount of OSR
pollen in the brood cells of mason bees was on average 14 %. No Clothianidin
residues were quantified at the control site, whereas about 1.4 µg/kg were analysed
at 2 out of 6 locations in the Treatment Site. At all other treatment locations, the
concentration of Clothianidin residues was below the Limit of Quantification (LOQ
= 1.0 µg/kg). In summary, Clothianidin treated OSR did not cause any detrimental
effects on the development of red mason bees, neither on the nest building activity
and reproduction nor parasitation
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A Field study using RFID (radiofrequency identification) to Monitor Effects
on Homing Behaviour of Honeybees Foraging on Thiamethoxam Treated
Oilseed Rape
m. coulson, Syngenta; H. Thompson, Syngenta Ltd / Environmental Safety; N.
Ruddle, Syngenta; S. Wilkins, Food and Environment Research Agency / Centre
for Chemical Safety and Stewardship
The European Food Safety Agency (EFSA) required more data to understand the
effects on honeybees following their exposure to thiamethoxam treated oilseed
rape. A 2012 study by Henry et al used the radiofrequency identification (RFID)
technique to assess effects following a simulated exposure to thiamethoxam. The
dosing in the study is, however, at a concentration approximately 30x higher than
that which occurs in thiamethoxam treated oilseed rape nectar and pollen. Similar
work by Schneider et al, with the neonicotinoids imidacloprid and clothianidin, at
field relevant concentrations, concluded that there were no adverse effects for either
substance. In this study, similar methodology was employed but with exposure of
the bees to a thiamethoxam treated oilseed rape crop. One thiamethoxam treated
field and two untreated control fields, all approximately 2 ha, were used in the study
and were located in Lincolnshire, UK. All field sites were separated by at least 2km
and were chosen so as not to be close to bee attractive crops flowering at the same
time. There were twelve honeybee colonies per treatment group, four located at the
field edge, four at approximately 500m from the field site and four at 1 km from the
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field site. Prior to the start of the study worker honeybee brood were collected from
colonies and returned to an incubator in the laboratory where the adult bees were
allowed to emerge. The emerged bees were ‘tagged’ with RFID tags. Three cohorts
of 100 bees (approximately one week apart) were fitted with RFID tags and were
introduced to a study colony. RFID readers were fitted to the entrances of the
colonies and used to monitor the activity of the tagged bees for the duration of
flowering (approx. five weeks). The activity data were analysed to assess any
impact of foraging on the treated site compared to the control sites. In addition
samples of plants, flower, pollen and nectar were collected during the exposure
phase for residue analysis. Colony assessments were made prior to flowering and
then at monthly intervals post exposure until the end of overwintering. Under the
conditions of this experiment there was no effect of foraging on thiamethoxam
treated oilseed rape on honeybee activity, colony development or honeybee colony
survival. Additionally, it is possible to use data generated with this relatively new
methodology, to assess behaviour and duration of activity for individual bees.
242
Long-term exposure of honeybee colonies with thiacloprid: a field study
R. Siede, Bieneninstitut Kirchhain; L. Faust, Goethe-Universität Frankfurt am Main
/ Institut für Bienenkunde; M. Meixner, Bieneninstitut Kirchhain; C.D. Maus; B.
Grünewald, Goethe-Universität Frankfurt am Main / Institut für Bienenkunde; R.
Büchler, Bieneninstitut Kirchhain
Thiacloprid is a systemic insecticide which is broadly applied to flowering oilseed
rape. Residues can occur in matrices in bee hives from colonies foraging on treated
oilseed rape. Thus, a long-term exposure of bees with sub-lethal thiacloprid
concentrations is a realistic scenario. Its relevance for the colony health, however, is
controversially discussed. To improve our understanding of the potential impact of
thiacloprid on bee colonies, a field trial with 30 bee colonies was performed in
Germany from 2011 to 2014. All colonies were started simultaneously as shook
swarms in July of each year and located in an experimental yard. The colonies were
divided into three groups of ten colonies each, with colony and year as replicates.
The control colonies (C) were each fed with 25 l of pure sugar syrup, colonies of the
treatment groups received syrup spiked with 200 ppb (T200) or 2000 ppb
thiacloprid (T2000) between July and October. Colonies were weighted and the
colony strengths were estimated in intervals of 21 days according to the Liebefeld
method. Dead bees were counted regularly. Infestation rates with Varroa und
Nosema were measured. All colonies developed similarly and no differences
between the experimental groups were detected. The differences between the
groups related to the factor ‘treatment’ in terms of the performance of the colonies
were statistically not significant (p>0.05, linear mixed model, spss, v 19). Variances
between the experimental years were obvious, but not significant (p>0.05). The
increases of weights of the colonies were similar for all three groups. Before and
after winter stored food were extracted from the combs and analyzed for thiacloprid
and its metabolite. After winter mean residues were 0.012 mg/kg for C (SEM 0.003,
med. 0.006), 0.094 mg/kg for T200 (SEM 0.008, med. 0.096) and 0.634 mg/kg for
T2000 (SEM 0.034, med. 0.648), underlining the long duration of the exposure of
the bees. Nevertheless, neither winter losses nor health problems of colonies in the
spring were observed. In conclusion, our results indicate that long-term exposure of
realistic thiacloprid doses does not impair colony fitness and survival under field
trial conditions.

Science communication - Concepts and activities from past
and current research projects
243
Planning of Dissemination Activities in Scientific Research Projects: Strategic
Considerations based on Practical Experiences
T. Gocht, University of Tuebingen / Institute for Experimental and Clinical
Pharmacology and Toxicology
The demand for research projects to develop action plans for dissemination and
outreach is increasing. Respective requests are formulated in many funding
schemes, particularly in the case of collaborative research projects such as
large-scale integrated projects funded by the European Commission. In priniciple,
adrdressing these issues requires clarification of two important points: - What are
the target groups of the dissemination strategy? - What are the expectations (of the
funders, the scientists) in the dissemination strategy? The first point is obvious and
there is no doubt that different target groups (such as the open public or stakeholder
groups) must be addressed by different means. The second point seems to be even
trivial, as the overall goal of any dissemination strategy is to raise awareness of the
target groups on the results of the research project. But: be careful, the devil is in the
detail. Assuming that the open public is an important target group, science
journalists need to be involved in the process. And the ways how journalists raise
awareness was a big source of conflicts in the past („mis-representation“ of the
project, „sensationalism“, etc.). Hence, we are confronted with the „how“-question
in a traditional area of conflicts between scientists and journalists: how can both
groups interact in a way that serves the needs of both of them? This contribution
will not give ultimate answers, but formulate suggestions based on practical
experiences.
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Tutorial Video Series: Using Stakeholder Outreach to Increase Usage of
ToxCast Data
C. Baghdikian, US EPA ASPH Fellow / National Center for Computational
Toxicology; T. Bahadori, American Chemistry Council; R.S. Thomas, The Hamner
Institutes for Health Sciences / Institute for Chemical Safety Sciences, Center for
Genomic Biology and Bioinformatics; K.M. Crofton, U.S. EPA / Integrated
Systems Toxicology Division NHEERL; M. Linnenbrink, US EPA / ORD
The limited amount of toxicity data on thousands of chemicals found in consumer
products has led to the development of research endeavors such as the U.S. EPA’s
Toxicity Forecaster (ToxCast). ToxCast uses high-throughput screening
technology to evaluate thousands of chemicals for potential toxicity. At the end of
2013, U.S. EPA released ToxCast chemical data on almost 2,000 chemicals through
the interactive Chemical Safety for Sustainability (iCSS) Dashboard. The iCSS
Dashboard provides public access to the high-throughput screening data that can be
used to inform the evaluation of the safety of chemicals. U.S. EPA recognized early
in the development of ToxCast that stakeholder outreach was needed in order to
translate the complex scientific information featured in the iCSS Dashboard and
data, with the goal of educating the diverse user community through targeted efforts
to increase data usage and analysis. Through survey feedback and the request of
stakeholders, a series of tutorial videos to demonstrate how to access and use the
data has been planned, and the first video of the series has been released to guide
data usage. This presentation will describe the video tutorial strategy including an
overview of: 1) Stakeholder outreach goals and approach; 2) Planning, production,
and dissemination of tutorial videos; 3) Overview of Survey Feedback; 4)
Overview of tutorial video usage statistics and usage of the ToxCast data. This
stakeholder-outreach approach is an ongoing effort that has improved public
access, understanding, and usability of the iCSS Dashboard and ToxCast
data. This abstract does not necessarily reflect U.S. EPA policy.
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FP7 SOLUTIONS project: public communication and dissemination
D. López Herráez, Helmholtz centre for environmental research - UFZ /
Department EffectDirected Analysis; W. Brack, Helmholtz Centre for
Environmental Research UFZ / Effect Directed Analysis; S. Consortium,
SOLUTIONS
SOLUTIONS is the acronym of the FP7 collaborative endeavour Solutions for
present and future emerging pollutants in land and water resources management.
The project involves organizations from 14 European countries plus Australia,
Brazil and China in a major effort in environmental research to ensure future
ecological quality of freshwater bodies. The consortium consists of a total of 39
institutions from academia, official authorities and business, and more than 100
professionals with very diverse backgrounds, from computer modelers to
laboratory chemists, or from policy experts and social scientists to entrepreneurs.
The core medium for raising awareness of SOLUTIONS and the dissemination of
its results is an attractive Website www.solutions-project.eu conceived in close
collaboration among a professional design agency and the scientific coordination
team. A background section serves as front page inviting visitors to learn more into
detail about SOLUTIONS motivations easely explained. Simple but captivating
images, graphs and icons guide the visitors through the objectives, structure and
composition of the project. A news and events section regulary updated informs
about latest developments. The Web links to popular social networks such as
facebook and twitter where SOLUTIONS is also present displaying expanded
information. Given the international nature of SOLUTIONS, regular press releases,
TV interviews or newspaper articles in all participating countries and its respective
languages are used to disseminate SOLUTIONS. The project's case studies rivers
(Danube, Rhine and Ebro) produce news especially interesting for local, regional
and national media as well as for popular science magazines. SOLUTIONS seeks
for synergies with national and European projects in related areas, e.g.
SOLUTIONS puts a strong focus on thecollaboration with the FP7 projects on
water resources management undermulti-stressor conditions MARS and
GLOBAQUA. Part of the collaboration with its sister projects is the contribution to
posts on the www.freshwaterblog.net pubhlishing features, interviews and analyses
on freshwater conservation, science and policy. This strategy amplifies the
propagation of SOLUTIONS news. Internally, SOLUTIONS pursuits newest ways
of dialog among partners, in the form of e.g. open-space discussions or Science
Slam contests, which outcomes can also be used to raise general public attention on
the project via the digital channels mentioned above.
246
Public communication and dissemination of structured knowledge gathered in
the FP7 SOLUTIONS project through the user-friendly computer tool
RiBaTox
F. Sleeuwaert; G. Engelen, Vlaamse Instelling voor Technologisch Onderzoek NV
VITO; J. Munthe, IVL Swedish Environmental Research Institute Ltd; J. van Gils,
DELTARES; R. Altenburger, UFC Centre for Environmental Research /
Department of Bioanalytical Ecotoxicology; W. Brack, Helmholtz Centre for
Environmental Research UFZ / Effect Directed Analysis; D. López Herráez,
Helmholtz centre for environmental research - UFZ / Department EffectDirected
Analysis; S. Comero, European Commission DG Joint Research Centre; A. van
Wezel, KWR Watercycle Research Institute / Chemical Water Quality and Health
The FP7 SOLUTIONS project searches for new and improved models, tools and
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databases to support decisions with respect to emerging pollutants in European
water resources. One important output is to provide public access by
communication and dissemination of the structured knowledge gathered in
SOLUTIONS through a user-friendly computer tool named RiBaTox (‘Web-based
Decision Support System for River Basin Toxicants’). It will be developed for a
very broad end-user community ranging from EU decision makers to the public at
large. RiBaTox will be implemented as ‘Decision Support System’ (DSS). It will
guide the end-user to the appropriate models, tools and databases developed in the
project to find solutions to stakeholder problems on assessment, prioritisation and
abatement of environmental mixtures of emerging toxicants in water resources. The
functionality of RiBaTox is foremost determined by the targetted end-users and the
system is developed in close collaboration with potential end-users through
questionnaires and end-user test groups. This approach requires proper
communication and dissemination to the end-user community of preliminary results
obtained in SOLUTIONS. A well-balanced communication is needed in order to
translate detailed and abstract scientific results in a more comprehensible and plain
language suitable for a larger user-community. The iterative ‘Evolutionary
Delivery software-development Model’ (EDM) is applied to implement RiBaTox.
Every EDM cycle goes through an intensive implementation phase, end-user
communication, testing and assessment phase, revision of end-user requirements
phase and system design phase. Currently the first EDM cycle is finalized which
resulted in the formulation of the initial functional and technical specifications of
RiBaTox. Valuable feedback from potential end-users was received based on a
mock-up of RiBaTox distributed among them together with a questionnaire. The
second EDM cycle has started with the development of the ‘initial’ version of
RiBaTox. To the effect, continuous feedback will be provided by the ‘RiBaTox
End-user test Group’. This group of selected potential end-users will meet on a
regular basis with a view to obtain a system that focuses maximally on typical
problems encountered by end-users, that is transparent and uses a comprehensible
and plain language, is user friendly and has a growth potential for future extensions.
247
Joint knowledge production to improve scientific communication and cross
knowledge boundaries
A.M. Oen, Norwegian Geotechnical Inst. / Dept Environmental Engineering; A.
Slob, TNO / Strategy Policy; G. Bouma, TNO; G.D. Breedveld, Norwegian
Geotechnical Institute / Department of Environmental Engineering
The ARCH research project (EU-FP7, 2011-2015) aims to overcome the
boundaries between the multiple scientific disciplines involved in the management
of lagoon and estuary systems. This includes the challenges of communicating
technical information and scientific results which are essential elements in the
sustainable management of these complex systems. A central objective of the
ARCH research project is to develop participative methodologies in collaboration
with stakeholders to manage the multiple problems affecting lagoons in Europe.
Two important components towards this goal include (i) the promotion of an
integrated research approach and (ii) the employment of a true participatory
process. To achieve this goal, participative methodologies have been applied at 10
case study sites throughout Europe. Workshops have been conducted and have
focused on knowledge exchange to improve communication and the use of
boundary objects and activities to minimize knowledge boundaries. Based on the
exchange of scientific, procedural and tacit knowledge, each case study site has
suggested management solutions and produced roadmaps for their implementation
at the lagoon scale. Observations and experiences from the workshops will be
highlighted. This includes evaluating the integrated research approach as well as
drawing on comparisons between the different case study sites to explore how the
context of their issues influence methods of communication and enabling
stakeholders. Working in a highly interdisciplinary way emphasizes the processes
of communication and interaction between stakeholders and important factors
include: working towards common vocabulary and shared understanding, openness
to other disciplines, acknowledging the value of other disciplines, face to face
meetings, trust building and joint knowledge production. ARCH builds on the
supposition that scientific limitations, including the communication of results at the
end of a study, can be overcome by consciously minimizing the boundaries between
multiple scientific disciplines at the forefront of investigations and that scientific
knowledge can be improved by addressing social systems.
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The scientific think tank project Baltic Eye- Science and communication to
inform and support decision making for the Baltic Sea environment
K. Broeg, H. Hamrén, H. Markstedt, Stockholm University / Baltic Sea Centre
The Baltic Sea, a unique semi-enclosed brackish water sea, has been degraded by
pollution and unsustainable fishing for decades. Even though the Baltic Sea
countries, the EU, HELCOM, and ICES have recommended and taken numerous
measures to reduce contaminant and nutrient inputs and increase fish stocks, the
environment has not recovered. There is need to disseminate knowledge on the
Baltic Sea ecosystem and the impact of different stressors, alone and in concert, to
provide decision support for policymaking. For that purpose, Stockholm University
and the BalticSea2020 foundation initiated the scientific think tank Baltic Eye with
a core team of seven researchers and three communicators, covering the main
impact areas, eutrophication, fisheries, contaminants and agriculture. Baltic Eye
seeks society’s need for knowledge as well as the relevant communications-,
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policy-, and decision landscapes. With respect to contaminants, Baltic Eye acts as
an arena for synthetizing existing and initiating new scientific knowledge,
building-up networks, and communicating information on sources, fate and impacts
as well as suggesting measures. Communication mainly targets decision makers at
regional, national, and European levels. As an example, the Baltic Eye project on
microplastics in the Baltic Sea and its communication strategy is presented.

Soil and water pollutants' assessment, monitoring and
remediation (I)
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Chemical Speciation of Organotin Compounds in Seawater from Cape Town
Harbour, South Africa; Seasonal variations and their Toxicity Effects
O.S. Fatoki, Cape Peninsula University of Technology / Chemistry
Water samples were collected in twelve locations from Cape Town harbour in
order to assess their tributyltin and triphenyltin contamination. Moreover, seasonal
variation and their toxicological effects were examined using biomarkers. The
annual concentration ranges from 0.067 ± 0.01 to 111.290 ± 32.20 x 10-3 µg/l for
TBT while that of TPT ranges between 23008.0±0.03 x 10 -3 µg/l respectively
between locations. The seasonal variation of TBT was also investigated; significant
variation of P ≤ 0.05 was found after the statiscal analysis. Seasonal variation in
TBT and TPT concentrations with a higher level in summer than in winter and
spring has been observed. Apparently, the observed high or low value recorded for
organotin compounds in Cape Town harbour could be as a result of increase or
decrease in the traffic of ships and boats. More over dilution due to increase in
water volume results in decrease in concentration of TBT. High value observed for
TBT in summer could be associated to steady flow of water, while in spring, the
ocean tide effect may suggest reason why we have more TBT in spring or low but
this also depends on the direction of the tide. The toxicity effects of tributyltin were
investigated using responses of lysosomal membranes of hemocytes of the mussel,
Mytillus galloprovincialis, as a biomarker of stress due to exposure to tributyltin.
Apparently, from this study, for both exposures group NRR time became
progressively shorter as TBT concentration increasing with time. This study has
revealed that the two contributing factors influencing lysosomal responses are
exposure concentration and exposure time of TBT. The NRR time assay could be
considered as a useful cellular biomarker of stress due to tributyltin exposure.
<strong>
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Civil Aviation Initiative on Climate Change Impact Assessment on Ground
Water Resources in Libya
D.P. Bindra, Civil Aviation / UNCSD Rio Focal Point
This paper is designed to present the likely impact of climate change mainly due to
increased human activities like growing aviation industry & petroleum E&P on
groundwater resources in general and Libya in particular. State of the art reviews on
recent research studies, and methodology to assess the impact of climate change on
groundwater resources shows that climate change poses uncertainties to the supply
and management of water resources. It outlines to demonstrate that how climate
change impact assessment plays a vital role in forming the sensitive water balance
rarely achieved in most area owing to precipitation variability’s and seasonality. It
demonstrates that how large increases in water demand with very little recharge
from precipitation have strained Libya’s groundwater resources resulting in
declines of groundwater levels and its quality, especially on Libyan coastal areas
where most of the agriculture, domestic and industrial activities are concentrated.
Based on several research studies to combat GHG like Green Sky Initiative of Civil
Aviation College Sbia in Libya it demonstrates that how policy and decision
making process using best practices for monitoring, analyzing and forecasting
variation of climate is a way forward to cope with the impact of sea level rise, and
combat some water supplies in vulnerable areas that are becoming unusable due to
the penetration of salt waterinto coastal aquifers. Finally, interesting results from a
number of initiatives like sustainable aviation using green sky initiative in the form
of posters by students are reviewed to demonstrate that how better understanding of
climate and climate change forecasting helps in devising appropriate adaptation
strategies due to the impact of climate change.
251
Evaluation of the potential of the Microbial Assay for Risk Assessment of
herbicides
P.B. Bi Asanga Fai, Ecotoxicologist Senior Lecturer / animal biology; M. Mpoame,
N. Norbert, P.F. Tankie, University of Dschang / Department of Animal Biology
Pesticides, especially insecticides and fungicides, are more heavily applied to
tropical cash crops, e.g. banana, coffee, cotton, and vegetables, than to crops in
temperate regions. A big data gap exists in Africa as far as levels of pesticides and
toxic effects in the environment are concerned. The microbial Assay for Risk
Assessment (MARA) is a multi-species test with 11 taxonomically diverse
microbial strains freeze-dried in a 96-well microplate used to assess the ecotoxicity
of chemicals and environmental samples. However there is little published data on
the sensitivity of MARA test to pesticides, particularly herbicides. This research set
out to investigate how representative MARA bioassay responses are of effects of
herbicides in the aquatic ecosystem with the aim of establishing how useful it can be
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in filling in the data gap. In this research we compared the sensitivity of MARA to a
fish bioassay using two commonly used herbicide formulations: Round up (a.i.
glyphosate) and herbextra (a.i. 2,4 D). The mean MARA MTC for glyphosate was
101.82 mg/l with a range of MTCs from 6.85 to 172 mg/l for the various
microorganisms. In the case of 2,4-D MTC values obtained ranged from 74.67 mg/l
to 13,333.33 mg/l with a mean value of 2855.88 mg/l. On the other hand, 96 h
EC50s (and corresponding 95% confidence intervals) obtained from Oreochromis
niloticus fingerlings were 11.26 (10.5-11.64) µg/l, 222.28 (209.86-228.11) µg/l and
23.07 (21.95-24.35) µg/l respectively for glyphosate and 2,4-D. The two herbicides
were highly toxic to the MARA microorganisms at environmentally relevant
concentrations with glyphosate being at least 20 times more toxic than 2,4-D.
However, when compared to effects on fish, the MARA microorganisms were far
more tolerant to the herbicides showing that MARA microorganisms responses do
not reflect responses from aquatic organisms from all trophic levels. This implies
that while the MARA test may have a great potential for assessing ecotoxicological
effects of pesticides and other environmental pollutants on the microbial
community, for better protection of aquatic ecosystems other bioassays are
necessary to be included in the test battery, particularly algal or plant bioassays.
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Monitoring of fluoroquinolone antibiotics in piggery wastewater and their
mobility in solid materials after the application of the slurry as fertilizer
V.D. Litskas, Department of Civil and Environmental Engineering University of
Cyprus; A.K. Parpounas, NIREAS-IWRC / Civil and Environmental Engineering
University of Cyprus; E. Hapeshi, C. Michael, University of Cyprus /
NIREASInternational Water Research Center; D.F. Kassinos, NIREAS-IWRC /
Civil and Environmental Engineering
Enrofloxacin (ENR) is regularly administered, in a global scale, in concentrated
animal feeding operations (CAFOs) for therapeutic and prophylactic purposes. As a
result, the repeated application of contaminated animal wastewater as fertilizer
could enrich the soil with ENR and its major metabolite, ciprofloxacin (CIP).
Nevertheless, data for their presence and concentrations in animal wastewater are
limited, as well as data for their mobility in soils. In this study, piglets’ urine and
faeces mixture samples as well as piggery wastewater samples were collected from
several points (e.g. pregnant and nursery facilities, weaning facilities, primary
wastewater collection tank) in a CAFO located in Cyprus to monitor ENR and CIP.
The present study describes the development and application of a fast and accurate
analytical method for the investigation of the occurrence of fluoroquinolones (FQs)
in piggery wastewater, using off-line solid phase extraction (SPE) followed by
UPLC-MS/MS. The extraction procedure based on the formation of FQs-Mg2+
complexes allowed the desorption and extraction of both antibiotics from
wastewater, which was not feasible by using conventional organic solvents. The
recoveries for both antibiotics from wastewater were up to 85% and limit
quantification was lower than 1 μg L-1. In addition, batch equilibrium studies were
performed to examine the adsorption of ENR and CIP in a clay soil, in quartz sand
and in solid material from swine slurry. The results showed that ENR
concentrations in the collected wastewater samples ranged from 7 to 40 μg L-1 while
the concentration range for its metabolite, CIP, was 2-33 μg L-1. The adsorption
experiments showed that clay soils as well as the solid material from swine slurry
have a great potential to immobilize these antibiotics. The concentration specific
adsorption distribution coefficient (Kdads) values ranged from 412 – 5075 L kg-1 for
ENR and 155 – 3365 L kg-1 for CIP, respectively. The swine slurry solid material
has shown the higher adsorption capacity for both the antibiotics, followed by the
clay soil and the quartz sand. Our results indicate the presence of ENR and CIP in
the swine wastewater, even when the antibiotics are administered at low doses. The
soil properties (e.g. clay, silt, sand, organic matter content) determine its ability to
immobilize ENR and CIP antibiotics and consequently the capacity of the terrestrial
ecosystem to assimilate them.
253
Removal of PFOS and PFOA from aqueous solutions using activated charcoal
of Vitis vinifera leaf litter
B.O. Opeolu, Cape Peninsula University of Technology / Faculty of Applied
Sciences; B.O. Fagbayigbo, Cape Peninsula University of Technology /
Environmental health and occupational studies; O.S. Fatoki, B.J. XIMBA, O.S.
Olatunji, Cape Peninsula University of Technology / Chemistry
In recent times, quality of freshwater resources have been deteriorating due to
pollution from diverse sources. In Africa, emerging contaminants such as PFOS
and PFOA are becoming prevalent in environmental samples. Negative effects of
compounds such as PFOS and PFOA on man and environment have been reported
elsewhere. The need for similar studies in Africa and other developing countries
cannot be over-emphasized given the current drive of developing nations’ for
industrialization. It is therefore important to proactively consider ways of
protecting ecosystems from pollution. In this study, activated carbons sourced from
waste leave biomass of Vitis vinifera were investigated in order to evaluate their
efficiencies as adsorbents for removal of PFCs from water. V. vinifera leave
biomass debris was collected from wine farmland in Stellenbosch, Western Cape
South Africa. The leave biomass was air dried, pulverized, carbonized under N2 gas
at 5500C and treated with 1M phosphoric acid and 1M potassium hydroxide. Batch
experiments were carried out to obtain data for adsorption equilibrium isotherms
and fitted into kinetic models using simulated wastewaters containing
56

perfluorinated compounds. The effects of concentration, pH and adsorbent dosage
on the removal efficiency of the PFCs were observed. Data fitted well into the
Freundlich isotherm model. There was increasing removal of the PFCs with
increasing concentration with an optimum value of 0.75µg/mL. Adsorption of
PFOS and PFOA were best described by Freundlich model for acid activated
charcoal with R² values 0.9937 and 0.9992 respectively. Corresponding values for
KOH activated charcoal were 0.9983 and 0.9989. The Freundlich model suggests
multi-layered adsorption. Values of n evaluated from the slope of the plots are
indicative of favourable adsorption. Increased adsorbent dosage also enhanced
removal of PFOS and PFOA. Adsorption kinetics was best fitted into Pseudo
second order kinetics with R2 values 0.991 and 0.985 for PFOS and PFOA
respectively with KOH activated charcoal. Corresponding values for H3PO4
activated charcoal were 0.9234 and 0.8477. Maximum adsorption capacities qmax
are 140 mg/g and 107 mg/gfor PFOS and PFOA respectively.
254
Life in a polluted environment: an interdisciplinary approach on the effects of
contaminants in the brown shrimp, Crangon crangon
D. Mondal, University of Salford / Environmenta and Life Sciences; C. Benvenuto,
University of Salford / Environment and Life Sciences
Introduction:The brown shrimp Crangon crangon L. (Decapoda, Caridea) is
distributed all along the European coasts and uses estuarine areas, potentially
impacted by human pollution as nursery ground. Like many other crustaceans,
these shrimp play a key role in the ecosystem and are economically important as
key components of food webs while providing with a significant source of protein
in our diet. We aim to use C. crangon as bioindicator and biomonitor of
environmental quality, in particular to detect the effects of environmental pollutants
on morphological, physiological, behavioural and life-history adaptations, as well
as on its fascinating mating strategies. Our sampling site is a unique semi-isolated
pool near the Upper Mersey River, Widnes, UK. Hence, collecting the shrimp from
a confined polluted environment from a historically contaminated area makes our
project significantly different compared to studies done only in the laboratory by
dosing the animals. Methods:Samples were collected for shrimp, sediment and
water from the sampling pool along with three other locations (Mersey River,
estuaries at Milford Haven, Wales, and Praia de Faro, Portugal) for comparative
studies. Analyses of heavy metals and PCBs in the whole body of shrimp along with
the sediments and water were performed following established protocols.
Molecular analyses to assess genetic variation and microbiota were piloted.
Behavioural studies like chromatophore experiments and sex changing experiments
are in progress. Histopathological and cytotoxicological tests are being conducted.
Results:Heavy metal sediment concentrations were up to two orders of magnitude
higher in the sampling pool compared to the three other locations (p< 0.05), while
the concentrations in the water were comparable. Keeping in mind that these
animals are benthic, surprisingly, the xenobiotics like arsenic and chromium were
lower in the shrimp collected from the sampling pool compared to the other areas
(but not significantly, p>0.05). PCB concentrations were higher in the shrimp
collected from the sampling pool. Conclusion:The presence of high concentration
of heavy metals in the sediment compared to low bioaccumulation in the tissue of
the shrimp collected from the sampling pool leaves us with questions on adaptation
strategies of the shrimp dwelling under this special environmental condition and we
are in the process of addressing these based on the on-going experiments.

Epigenetic effects of chemicals in ecological and human risk
assessment: challenges and perspectives
255
A new paradigm in chemical hazard assessment: Chemicals do not induce
genomic mutations but are epigenetic agents!
J. Trosko, Michigan State University / Department of PediatricsHuman
Development
The foundation of a rigorous risk assessment is a scientifically- sound
understanding of the mechanisms by which chemicals cause various health effects.
There are three mechanisms of toxicities, “mutagenesis”; “cytotoxicity” and altered
expression of gene expression at the transcription, translation and posttranslation
levels or “epigenetic toxicity”. Given the prevailing paradigm of chemical toxicities
has been that of “genotoxicity”, a challenge will be made that chemical
toxins/toxicants do not cause genomic DNA damage or mutations that contribute to
birth defects, to the multi-stage, multi-mechanism process of carcinogenesis,
immune-toxicity, reproductive – or neuro-toxicities. Rather, the primary
mechanism associated with natural and synthetic chemicals, to which multi-cellular
organisms are normally exposed to in water, air, pharmaceuticals, in or on foods,
during food processing, and supplements, is that of the inappropriate modulation of
extra-, intra- and inter-cellular communication. This delicate and integrative series
of communication mechanisms is the basis for homeostatic control of cell
proliferation, differentiation , apoptosis and senescence of organ-specific adult stem
cells . While mutations do contribute to germ-line and somatic diseases, such in as
xeroderma pigmentosum (“errors in DNA repair”) and Blooms syndromes (“errors
in DNA replication”), non-mutagenic chemicals, such as DDT, phorbol esters,
PBB’s, PCB’s, TCDD’s, phenobarbital, phthalates, bisphenol A, estrogen, poly
aromatic hydrocarbons, thalidomide, asbestos, aflatoxin, etc., all of which can
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induce ROS’s and induce oxidative stress, trigger various intra-cellular signaling to
(a) modulate gap junctional or extra-cellular signaling to disrupt homeostasis in a
multi-cellar organism. This class of epigenetic agents is characterized by (a) having
species, gender, developmental stage specificities; (b) having threshold levels of
action; (c) exhibit toxic consequences during “critical windows” during
development or during regular & chronic exposures in the adult; and (d) must be
present in the absence of antioxidant agents. Understanding the many specific
mechanisms by which these epigenetic chemicals can modulate the quality and
quantity of stem cells is critical if we hope to have rigorous risk assessment.
Disruption of the quantity of organ-specific adult stem cells during fetal/neonatal
development is propably the mechanism behind the “Barker Hypothesis”.
256
Epigenetic mechanisms in invertebrates and their potential role in responses
to environmental pollutant exposure
D. Spurgeon, Centre for Ecology & Hydrology

257
Use of differentiating human stem cell cultures to define epigenetic
mechanisms of developmental toxicity
M. Leist, University of Konstanz / Faculty of Mathematics and Sciences

258
Interactive discussion: addressing approaches and perspectives regarding the
risk assessment of epigenetic effects
H. Gaugitsch, Umweltbundesamt (Environment Agency Austria) / Landuse
Biosafety

259
Toxicokinetics and epigenetics: implications for human and ecological risk
assessment
J. Dorne, Scientific strategy

260
Potential role of information on epigenetic mechanisms in regulatory risk
assessment of chemicals
H. Huuskonen, European Chemicals Agency

Interpreting Biological Effects of Metals and Their Mixtures (II)
261
Evaluation of immune and acclimation capacities of the three-spined
stickleback (Gasterosteus aculeatus) in polymetallic contamination context.
A. Le Guernic, IRSNPRP-ENVLECO / BouchesduRhône; w. sanchez, FCS
Rovaltain / General Direction; S. Betoulle, Université de Reims; B. Gagnaire,
In an ecosystem, organisms are exposed to multiple and different stressors. These
stressors can act individually or in combination. Studies start to take into account
these multiple stressors and environmental variations for ecotoxicologic risk
assessment. The aim of this study was to evaluate the impact of polymetallic
contamination on acclimation capacities of a fish, the three-spined stickleback, after
a stress challenge (chemical and biological). Chemical stress was defined by the
polymetallic contamination linked to former uranium mines. Moreover uranium
other trace metals, naturally occurring (Fe, Mn) or introduced by man to precipitate
uranium and its decay products (Ba, Al), increased the metal contamination of these
sites. Three-spined sticklebacks were caged in three ponds in Haute-Vienne
department (France). A pond was chosen for its proximity to former uranium mines
(Pontabrier pond) and two other ponds were selected outside the influence of these
tailings (Malessard and Jonchere Saint-Maurice). Two in situ experiments were
conducted to know if season (April and September-December) and duration of
metallic exposure impacted stress responses of sticklebacks to LPS. Fourteen days
after metallic exposure (chemical stress) for the first experiment and after 76 days
for the second, fish were subjected to an injection of lipopolysaccharide (LPS)
corresponding to a biological stress. Finally, four days after injections, sticklebacks
were euthanized for analysis of immunotoxicity, oxidative stress and genotoxicity.
Although the concentrations of iron, aluminum and manganese were important for
each pond, the highest metal concentrations were found in the pond subjected to
mine tailings (Pontabrier), especially for uranium. Chemical stress impacted
negatively the major biological functions analysed in stickleback, as well as the
biological stress. Chemical stress reduced responses of sticklebacks to biological
stress by decreasing phagocytic and antioxidant responses to LPS. Nevertheless,
environmental variables had impacts also on some biomarkers analysed. Results of
the second experiment will help to know if season or exposure period had an impact
on responses recorded.
262
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Mixture toxicity for metals in the environment: potential for refinement of the
concentration addition approach.
K. Oorts, ARCHE; C. Moens, Katholieke Universiteit Leuven / Division Soil and
Water Management; F. Verdonck, ARCHE
The assessment of mixture toxicity of naturally occurring elements, such as metals,
in the environment based on information on the individual components is
challenging. Several important aspects, such as natural background concentration,
essentiality, differences in bioavailability siginificantly affect the outcome of the
assessments. For several metals, the predicted no-effect concentrations (PNEC) are
close to their natural background concentration, and adding the predicted potential
effect of several metals may lead to over-protective results and even identification
of risks in the natural environment. In the absence of adequate mode of action
information for all components, the concentration addition (CA) method is the
default, conservative concept for estimating toxicity from chemical mixtures.
Furthermore, concentration addition can be applied based on the available toxicity
data (EC10, EC50, …) for the individual components and additional testing is
therefore minimized. Recently, a tiered approach for mixture toxicity assessment of
biocides was published (ECHA, 2014). In this document, some refinements of the
standard CA method are presented. These approaches were applied for prediction of
mixture toxicity for metals in water and soil. The results demonstrate limited
potential for improvement of the standard concentration addition approach for a
multi-metal mixture, even when the assessment is based on species-level. Correct
prediction of potential effects of the individual components at low exposure (i.e.
below PNEC) is critical for prediction of mixture toxicity. However, the standard
linear extrapolation of effects and risks between the toxicity threshold (e.g. PNEC)
and absence of a substance in the environment generally yields an overestimation of
potential risks at low exposure concentrations. When sufficient data are available
for the derivation of a species sensitivity distribution for the individual components,
it is therefore proposed to use the potentially affected fraction at the exposure
concentraton of the indvidual metals as a basis for the summation in the
concentration addition approach.
263
Incorporating bioavailability into toxicity assessment of Cu-Ni, Cu-Cd, and
Ni-Cd mixtures with the extended biotic ligand model and the WHAM-Ftox
approach
H. Qiu, Leiden University; M.G. Vijver, CML Leiden University; E. He, VU
University Amsterdam / Department of Ecological Science; W.J. Peijnenburg,
RIVM / Center for Safety of Substances and Products
Seedlings of lettuce Lactuca sativa were exposed to metal mixtures (Cu-Ni, Cu-Cd,
and Ni-Cd) contained in hydroponic solutions for 4 d and inhibition to root
elongation was the parametric endpoint used to quantify toxic response. The
general objective is to incorporate bioavailability in the assessment of mixture
toxicity using the the extended biotic ligand model and the WHAM-Ftox approach.
By adopting an fmix value, the extended biotic ligand model succeeded to predict
toxicity of Cu-Ni, Cu-Cd, and Ni-Cd mixtures to L. sativa, with more than 82% of
toxicity variations explained. The validity of the model suggests that competition is
the dominant mechanism accounting for interactions between mixture components.
There were no significant differences in the values of fmix50 for the three mixture
combinations, showing the possibility of extrapolating these fmix50 values to other
binary metal combinations. The WHAM-Ftox approach, postulating that
competitive chemical reactions at one or more biotic ligands of the organism can be
represented by the competitive binding to particulate humic acid, had a similar level
of precision in estimating mixture toxicity while requiring fewer parameters than
the BLM-fmix model. External validation of the WHAM-Ftox approach using
literature data showed its applicability for other species and other mixtures.
Generally, the WHAM-Ftox model works when the BLM also works. Based on our
finding, the WHAM-Ftox is recommended as an effective approach to incorporate
bioavailability in quantifying mixture toxicity. Theoretically, the WHAM-Ftox
approach can be applied to predict toxicity of binary, ternary, and quaternary (or
even more) metal mixtures, provided that competition at the biotic ligand can be
simulated on the basis of assumptions of competition at abiotic ligands.
264
Four methods to estimate potential risks of metal mixtures: a case study for
Flemish waterways
T. Van Regenmortel, Laboratory of Environmental Toxicology and Aquatic
Ecology GhEnToxLab Unit; C. Janssen, University of Ghent / Laboratory of
Environmental Toxicology and Aquatic Ecology GhEnToxLab unit; K.A. De
Schamphelaere, Ghent University (UGent) / Laboratory for Environmental
Toxicology and Aquatic Ecology GhEnToxLab unit
In the EU and world-wide, the assessment and management of potential risks posed
by chemicals is almost exclusively based on evaluations of individual substances.
This study evaluates potential risks of metals occurring in four-metal (Cu, Zn, Ni,
Cd) mixtures when each metal is present in the environment at its biotic ligand
model (BLM) based, bioavailability-corrected environmental concentration. Four
different methods - combining the concentration addition (CA) model or the
Independent Action (IA) model with Species Sensitivity Distributions (SSD) in
four different ways - were used, critically evaluated, and compared. For all four
metals, high-quality chronic EC10s, EC50s and the corresponding water
characteristics were compiled in a database. Using biotic ligand modelling, all
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EC10 values were normalized to the physico-chemistry of 169 Flemish water
bodies. The information of these water bodies was collected from databases of the
Flemish Environmental Agency. Using CA and IA, the fraction of potentially
affected species per water body and the percentage of water bodies affected was
evaluated. A water was considered ‘potentially affected’ when the Potentially
Affected Fraction (PAF) of species was higher than 5%. Results indicate that the
most simple of the four methods, i.e. the CA-SSD method, predicts the highest
percentage of water bodies affected (34%), and is therefore the most conservative
method. However, of these 34% waters that are potentially affected, only 28% are
affected by the mixture itself, and not already by the individual metals. Potential
risks caused by metal mixtures seem to be dominated by risks caused by individual
high Zn concentrations (58%). When examining potentially affected waters caused
by specific mixture effects, Zn and Cd contribute the most to the mixture effect (37
and 30%, respectively). This study demonstrates that using CA and IA for the risk
assessment of metals implies that environmental risk will be predicted for a
substantial amount of water bodies in the Flemish waterways. However, mixture
specific risks, in contrast to mixture risks caused by individual substances alone, are
limited. The outcome of the four methods used here show small differences.
However, the validity of these predictions needs to be further evaluated using
dedicated laboratory and field studies.
265
New advanced methods for modelling toxicity of metal mixtures to plants
Y.T. Le, Radboud University Nijmegen / Environmental Science
No single chemical properties have been found to be able to explain the variations
in metal toxicity. Besides environmental chemistry, biological responses of plants
exposed to metal mixtures are affected by interactions between the metals and
interactions of the metals with the plants. These interactions might be taken into
account in estimating metal toxicity to plants with three methods applied recently.
The first method is based on the assumption of the Biotic Ligand Model (BLM) that
metal accumulation at biotic ligands, which is influenced by competition between
metal ions for binding sites at the ligands, determines toxic effects (BLM-based).
The second assumes that metal sorption to the plasma membrane, which is
determined by the electrical potential at the membrane, is directly related to metal
toxicity (electrostatic model). In the last approach, metal accumulation in roots,
which links to biological responses, is simulated by metal binding to humic acid in
geochemical speciation models (WHAM-based model). These models can be
generalised as using metal affinity for binding sites on sorption surfaces (i.e., biotic
ligands, plasma membrane surface, and humic acid) as a unifying factor of metal
toxicity. The potential of the three models for estimating the toxicity of Cu2+–Zn2+
and Cu2+–Ag+ mixtures to lettuce Lactuca sativa was evaluated with the same
concept, i.e., toxic unit. The potential for simulating ion-ion interactions was the
decisive factor for predicting toxicity of metal mixtures with these models. The
electrostatic model was found least effective while the WHAM-based model was
only slightly better than the BLM-based model in predicting the growth of lettuce
roots exposed to the mixtures. These results are potentially related to the negligible
variations in the electrical potential at the plasma membrane surface and the
mechanisms of ion-sorption surface interactions simulated in these models. Both
electrostatic interactions and metal/site-specific binding at sorption surface are
included in the WHAM-based model. The former is excluded in the BLM-based
model while the latter is not completely addressed in the electrostatic model.
266
Mixture toxicity of Cu, Ni, Cd and Zn to barley can conservatively be
predicted by the concentration-addition model
L. Versieren, EES; K.A. De Schamphelaere, Ghent University (UGent) /
Laboratory for Environmental Toxicology and Aquatic Ecology GhEnToxLab unit;
R. Blust, University of Antwerp / Systemic Physiological and Ecotoxicological
Research Department of Biology; E.E. Smolders, Katholieke Universiteit Leuven /
Division Soil and Water Management
Metal contamination is most often a mixture of different metals and these
multi-component mixtures could produce significant mixture effects. There is a
need to understand how metals act together in producing combination effects,
especially at low effect concentrations of the individual metals. The present study
aims to investigate and predict toxicity and interactions of multiple metal mixtures
(Cu, Ni, Cd and Zn) to barley root elongation in nutrient solutions at metal
concentrations individually causing low level effects. Both the CA and the IA
reference model were used to predict toxicity in the mixture treatments based on
single metal toxicity data. The results show that a mixture of different metals at
concentrations singly causing only slightly toxic effects can lead to significant
mixture effects. The IA model predicted RRE better than the CA model, suggesting
different of modes of actions of the metals in the mixtures. The CA model,
however, is generally more conservative than the IA model and can be used as a
save model to predict metal mixture toxicity to barley. Mixture treatments with
binary and ternary combinations of Cu, Ni and Cd generally produce small
synergistic or additive interactions, whereas mixtures with elevated Zn
concentrations lead to additive and antagonistic interactions, mainly Cd + Zn
mixtures cause antagonistic interactions.

Plastics in the Aquatic Environment: Mechanisms and
58

Implications (II)
267
Ingestion of microplastics by freshwater invertebrates
C. Scherer, Aquatic Ecotoxicology; N. Brennholt, Federal Institute of Hydrology /
Biochemistry and Ecotoxicology; G. Reifferscheid, Biochemistry and
Ecotoxicology; M. Wagner, Goethe University Frankfurt / Aquatic Ecotoxicology
Plastic items are accumulating in aquatic systems worldwide. Under environmental
conditions, plastic materials degrade to so-called microplastics (MP, < 5 mm).
Although laboratory studies demonstrate an uptake of MPs by a broad range of
marine species, data on freshwater organisms are lacking. To evaluate the uptake
and fate of microplastics in freshwater invertebrates and to establish a basis for
future ecotoxicological studies, we conducted ingestion studies with MPs and
freshwater invertebrates. Daphnia magna, Gammarus pulex, Chironomus riparius
and Physella acuta were exposed to different concentrations
(3-3000 particles mL-1) of fluorescent polystyrene particles (1, 10 and 90 µm in
diameter) in short-term experiments. To test the influence of additional natural
particles, we included food or sediment in our testdesign. Our results clearly
demonstrate that freshwater invertebrates ingest and accumulate high amounts of
MPs. In the presence of natural particles (food/sediment), the overall ingestion as
well as the ingestion rates decreased. We conlcude that MP ingestion is determined
by the size of the particles as well as the feeding behavior, the stage of delevopment
and the size of the organisms.
268
Potential effects of microplastics on limnic zooplankton
S. Rehse, Leibniz-Institute of Freshwater Ecology and Inland Fisheries /
Ecophysiology and Aquaculture; W. Kloas, Liebniz Inst. of Freshwater Ecology &
Inland Fish.; C. Zarfl, University of Osnabrueck / Center for Applied Geosciences
Microplastic particles (< 1 mm) are not only abundant in marine but also in
freshwater ecosystems. Once introduced into the environment microplastics tend to
release additives and absorb environmental pollutants. While there is evidence that
microplastics can cause adverse effects in marine organisms, not much is known
about the fate and effects of microplastics in freshwater systems. Our aim is to
systematically test the uptake and effects of microplastics on freshwater organisms
on different levels of the food chain. In a first step, we exclude chemical effects, e.g.
by additives or attached pollutants, by using raw microplastic particles. As a model
organism for limnic zooplankton we exposed Daphnia magna to different types of
microplastics (polyethylen, 1 and 100 µm particles). Before exposing neonates of
D. magna the behaviour of the particles in water was characterized. Both particle
sizes (1 and 100 µm) tended to float at the water surface. However, the majority of 1
µm particles remained in the water column after vigorously shaking. In contrast, the
100 µm particles were floating back to the surface immediately after mixing. This
led to different exposure scenarios for the daphnids. After exposure, the 1 µm
particles were ingested by the daphnids and attached to the carapax. Both uptake
and accumulation of 1 µm particles increased with higher concentrations. The 100
µm particles, in contrast, were neither ingested nor accumulated at the carapax. We
conclude that different sizes of microplastics (1) lead to different behaviour in water
folllowed by different exposure scenarios for organisms and (2) induce different
effects, e.g. like physical effects by accumulation on the surface of the carapax of
daphnids. Attached particles might cause problems with molting and lead to
differences e.g. in growth. Our results thus provide a first basis to systematically
identify parameters of microplastics that determine adverse impacts on freshwater
organisms on different levels of the food chain.
269
Nanoplastics impacts on marine organisms: accumulation and toxicity of
polystyrene nanoparticles in three target species
e. bergami, University of Siena / Physical Earth and Environmental Sciences; C.
Della Torre, University of Siena / Department of Physical Earth and Environmental
Sciences; C. Ciacci, University of Urbino; A. Salvati, University College Dublin /
Centre for BioNano Interactions School of Chemistry and Chemical Biology; e.
bocci, University of Siena; M. Vannuccini, University of Siena / Physical earth and
environmental science; c. faleri, University of Siena / Department of Life Sciences;
p. cirino, Anton Dohrn Zoological Station; K.A. Dawson, University College
Dublin / Centre for BioNano Interaction School of Chemistry and Chemical
Biology; L. Canesi, university of genoa / DISTAV; I. Corsi, University of Siena /
Physical Earth and Environmental Sciences
Nanoplastics debris represent an emerging concern for marine ecosystems.
Nevertheless, their fate and impact on marine biota is almost unknown. Polystyrene
nanoparticles (PS NPs) can be considered as model for studying both fate and
toxicity of nanoplastics in marine organisms. Marine invertebrates are considered
primary biological targets of polymeric NPs, being exposed both in the water
column (phyto- and zooplankton) including bivalves and in sediments (grazers and
bottom feeders). For this purpose, the present study evaluated the accumulation and
toxicity of 40 nm anionic carboxylated (PS-COOH) and 50 nm cationic amine
(PS-NH2) NPs in three target marine species: brine shrimp Artemia salina larvae,
mussel Mytilus galloprovincialis tissues and sea urchin Paracentrotus lividus early
development. Secondary characterisation of PS NPs in natural sea water (NSW)
(0.45 μm filtered, T 18°C, salinity 39‰, pH 8.3, conductivity 6 S/m) was
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performed using DLS analysis. PS-COOH resulted massively sequestered inside
the digestive trait of sea urchin embryos at 48 hours post-fertilization and brine
shrimp after 48 h exposure. PS-COOH were exchanged between gills and
circulatory system after 2 h of exposure and accumulate in lysome of mussel’s
haemocytes. No relevant toxicity was observed for PS-COOH in all three target
species. PS-NH2 resulted less clear disposed both in brine shrimp larvae and sea
urchin embryos and but induced molting and caused severe alterations,
respectively. In mussels’ haemocytes, exposure to PS-NH2 caused an increase in
extracellular ROS and NO production and also dose-dependent modulation in
phagocytosis and lysozyme activity was observed. The clear differences in
accumulation and toxicity of PS-COOH and PS-NH2 might be related to their
surface charge and aggregation in sea water. Our findings suggest that these three
species are vulnerable to PS NPs and further research is strongly encouraged on
specific pathways of toxicity in marine organisms.
270
Formation of microplastics and bioaccumulation of toxic additives by
lugworm inhabiting in expanded polystyrene marine debris
M. Jang, Korea Institute of Ocean Science and Technology / oil and POPs reserch
group OPRG; S. Hong, Korea Institute of Ocean Science and Technology / Oil and
POPs research group; G. Han, Oil and POPs research group; M. Rani, Korea
Institute of Ocean Science and Technology; Y. Song, Oil and POPs research group;
W. Shim, Korea Institute of Ocean Science and Technology / Oil and POPs
research group
Defined as less than 5 mm in size, numbers of microplastic has increased in oceans
worldwide. Fragmentation of plastics in the environment was expected mainly at
beaches where photo-degradation and abrasions take place through wave actions.
However, bioactivities of organisms in floating plastics could also contribute to the
formation of microplastics. Large amounts of expanded polystyrene (EPS) buoys
have been used in aquaculture activities in South Korea. Lugworm (Marphysa
sanguinea) is a marine organism generally found in mud and rock. Interestingly,
many burrows of this specie were found inside EPS buoy while searching
organisms inhabiting on EPS buoy. In our previous study, considerable amounts of
HBCDs in EPS buoys were detected. HBCD has been categorized as a persistent
organic pollutant and is now listed in Stockholm convention in 2013. We try to
determine (1) whether microplastics are created by burrowing of lugworm, and (2)
lugworm can accumulate additive HBCDs from EPS buoy. EPS buoys were
collected from the coasts of Geoje in South Korea. After collection of EPS buoys,
lugworms and EPS particle inside burrows were sampled. Sampled lugworms were
kept separately for 3 days for cleaning of gut and collection of excretions. EPS
particles in lugworm´s excretions identified using FTIR were roughly globular in
shape. The size of EPS particles were varying according to the size of lugworm. The
maximum length (length means the longest axis of EPS particles) and median
length were 3.79 mm and 1.26±0.83 mm for large size lugworm (weight: 6.38 g,
length: 26 cm), and 1.97 mm and 0.8±0.42 mm from small size lugworm (weight:
3.27 g, length: 14 cm), respectively, displaying dependency on mouth size of
lugworm. The mean number and weight of EPS particles per excretion from
lugworms (n=10) were 132±121 and 2.25±3.17 mg, respectively. HBCDs were
detected in all lugworms even after cleaning their guts. Significant difference in
HBCDs concentration was found according to their substrate types, indicating that
toxic additives in EPS debris are directly affecting to its inhabitants. This study
presents that burrowing activities of lugworm can produce microplastic particles
and release them to the marine environment. Lugworms inhabiting EPS marine
debris accumulate HBCDs from their substrates, which could lead to the
biomagnification of the toxicants in the marine food web.
271
Chemical Pollutants Adsorbed to Microplastics Bioaccumulates in Exposed
Fish
P. Wardrop, RMIT University / School of Applied Science; J. Shimeta, P.
Morrison, RMIT University; A.F. Miranda, School of Applied Sciences / School of
Applied Sciences; M. Tang, D. Nugegoda, B. Clarke, RMIT University / School of
Applied Sciences
The contamination of the natural environment with plastic debris is an increasingly
high-prioritised concern among regulators, scientists and citizens. Aside from
negative impacts on natural aesthetics, plastic debris causes a range of ecological
harm from entanglement to starvation when mistakenly ingested by animals Plastic
adsorbs and concentrates pollution from the surrounding environment but the role
that plastic debris plays in the movement of chemical pollution and contamination
of food chains is largely unknown. Recent studies show that plastics facilitate the
bioaccumulation of pollution to a variety of exposed organisms. Here we show for
the first time that fish fed small microplastic particles (s-MPPS), isolated from a
commercial facial cleanser and contaminated with the persistent organic pollutants
polybrominated diphenyl ethers (PBDEs), bioaccumulated PBDEs in their tissues.
272
Relative importance of PCB uptake from sediment and microplastic by the
lugworm Arenicola marina (L.)
E. Besseling, Wageningen University & Research Centre / Aquatic Ecology and
Water Quality Management Group; E. Foekema, Wageningen IMARES; M. Van
den Heuvel-Greve, Wageningen IMARES / Marine Coastal Systems; A.A.
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Koelmans, Wageningen University / Aquatic Ecology and Water Quality
Management Group
Microplastics have been hypothesized to be a vector for POP transport between
organisms and the aquatic environment. Both model and experimental work
previously indicated that microplastics might increase body concentrations by up to
a factor of two. To enhance comparability with environmental scenarios and
validate model simulations, however, additional studies are needed. To date, most
plastic exposure studies that involve contaminants use chemicals spiked to the
plastics only, whereas in the natural environment, ingestion of regular food items
may represent an equally or more important pathway of uptake. Therefore, the
relative role of plastic ingestion as an exposure pathway to marine organisms is
unknown. Here we use a novel set-up that allows to distinguish between plastic and
regular food-mediated transfer of PCBs, by applying matched PCB congener
couples in plastic and food respectively. In this set-up, the marine lugworm
Arenicola marina was exposed to 10-180 polyethylene microplastic and PCBs for
28 days. The endpoints mortality, feeding behaviour and weight as well as PCB
concentrations in tissue and sediment were analysed. In this way, more insight was
obtained in the effect that microplastics have on the distribution of POPs among
compartments.

Latest advances in passive sampling and dosing (II)
273
Calibration of Polydimethylsiloxane and Polyurethane Foam Passive Air
Samplers for Measuring Indoor SVOCs
J.O. Okeme, University of Toronto / Physical and Environmental Sciences; A.
Saini, University of Toronto / Department of Physical and Environmental Sciences;
C. Yang, University of Toronto / Department Earth Science; L.M. Jantunen,
Environment Canada; M.L. Diamond, University of Toronto / Department of Earth
Sciences
Passive air sampling has become a popular and efficient alternative to active air
sampling for semi-volatile organic compounds (SVOCs). Polyurethane (PUF),
styrene divinyl-benzene copolymer (XAD), and polymer coated glass (POG)
passive air samplers (PASs) have been well characterized for measuring SVOCs.
These methods work well outdoors but are not well characterized for the indoor
environment. We introduce a new passive air sampler (PAS) consisting of
polydimethylsiloxane (PDMS). PDMS has been used for the passive sampling of
SVOCs in water, but has yet to be characterized for passive sampling these
chemicals in air. The advantage of using PDMS is its applicability to a wider range
of compounds than polyurethane foam (PUF), it is easier to handle than styrene
divinyl-benzene copolymer (XAD), and it is unobtrusive for indoor deployment.
This research presents chemical uptake kinetics of PDMS and PUF for passive
sampling of SVOCs in indoor air in the context of occupational, environmental
health and safety (OEHS). Calibration studies were conducted to derive passive air
sampling rates and to estimate equilibration times and sampler-air partition
coefficients for chemicals. An 8-week long indoor air calibration study for PDMS
and PUF disk samplers was conducted from August to September 2013. The
experiment was repeated during the same period in 2014 using a larger PDMS.
Following strict quality assurance and quality control protocols, all samples from
the both studies were extracted and analyzed for polybrominated diphenyl ethers
(PBDEs), novel flame retardants (NFRs), phthalates, polycyclic aromatic
hydrocarbons (PAHs), and organophosphate esters (OPEs), by gas
chromatography-mass spectrometry (GC-MS). Results suggest that the designs of
PDMS and PUF samplers are suitable for deployment indoors for a month for the
range of chemicals investigated, with the exception of ATE. PDMS sampling rates
for NFRs varied from 1.09 m3/day/dm2 (PBT) to 2.01 (ATE) while that of partially
sheltered PUF was 1.23 m3/day/dm2 (PBBZ and PBT). For PBDEs, sampling rates
of 0.65 (BDE-71) to1.01 m3/day/dm2 (BDE-66) were calculated for PDMS while
those for partially sheltered PUF ranged from 0.88 (BDE-17) to 0.99 m3/day/dm2
(BDE-99). Sampling rates of PDMS and partially sheltered PUF PAS are in
reasonable agreement; however, they were typically 2 to 3 times higher than those
of fully sheltered PUFs measured in this study and the literature.
274
Passive sampling as a screening tool in Ireland for new and emerging
chemicals
L. Jones, Dublin City University / Chemical Sciences; J. Ronan, Dublin City
University; B. McHugh, E. McGovern, Marine Institute; f. Regan, Dublin City
University / Chemical Sciences
The impact of this study may lie in the establishment of a capability to utilise
passive sampling in themonitoring programme in Ireland for WFD. This project
pilots the use of passive sampling technology combined with biota monitoring to
assess the presence of priority substances in Irish surface waters. The project
focuses in particular on new pollutants earmarked as candidates for the Annex X
priority substances list under the EU Water Framework Directive (2000/60/EC) e.g.
E2 and EE2, pharmaceuticals, pesticides, PFOS etc. This considers the implications
for compliance with current and proposed EQS and investigates the potential for
incorporating passive sampling and biota testing in future compliance, investigative
and trend monitoring. Results of water, biota and passive sampling will be
presented together for samples collected in the Dublin catchment. A separate study
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on the occurrence of the pyrethroid pesticide cypermethrin was also conducted.
Several sites along the River Liffey, Dublin, were sampled for pharmaceutical as
well as other organic pollutants. A POCIS device was deployed at each location and
water samples were collected at T-0 and T-end. There are a number of potential
point sources of pollution to this catchment with 3 wastewater treatment plants in
the area. Pyrethroids have a low toxicity relative to other pesticides (specifically the
organochlorines) so have recently been used in place of more toxic pesticides.
Cypermethrin has been shown to accumulate in passive sampling devices. This
study involved collection of water samples alongside PDMS and SPMD samplers.
Cypermethrin was detected in high levels in the water and PDMS samplers. Passive
sampling devices can be a useful supporting technique in a ‘toolbox’ for monitoring
within the WFD and other environmental programs. From the investigation of work
to date it is clear that passive sampling can play an important role in screening of
waters for emerging contaminants, especially for hydrophobic subtances where
they could be incorporated into a risk based approach to monitoring. Also, passive
sampling has demonstrated that it has a role to play in trend monitoring to illustrate
where waters are improving in quality over time, thereby offering the WFD
monitoring programme a valuable tool.
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Passive air sampling of semi-volatile hydrocarbons using polyethylene strips:
Mass transfer analysis and calibration with performance reference
compounds
P. Grathwohl, Uni Tübingen / Center of Applied Geosciences; A. Akindutire,
University of Tubingen; B. Beckingham, College of Charleston / Environmental
Geosciences
Polyethylene (PE) is a promising material for passive air sampling of many organic
pollutants, yet sufficient understanding of mass transfer kinetics is required. In this
study, 50 µm-thick PE strips spiked with performance reference compounds
(PRCs) were deployed indoors (without wind protection) and outdoors (in winter
and spring without and with wind protection, respectively). The loss of deuterated
fluorene (d-FLU) PRC was fitted with the double film diffusion model to calibrate
the air-side boundary layer thickness (1.4 mm for unshielded and 3.3 mm for
shielded deployments). Losses of higher molecular weight PRCs (deuterated
pyrene and benzo-a.anthracene) were very low but they could reasonably be
predicted by the calibrated model. Uptake of polycyclic aromatic hydrocarbons
from the atmosphere could be predicted very well while the model yields their
concentration in gas phase. Low molecular weight PAHs (e.g. naphthalene)
equilibrated in a few hours, whereas the equilibration of the high molecular weight
PAHs (e.g. pyrene), was mostly less than 0.1% at the end of deployments (2 weeks)
with robust uptake data that integrated concentration and environmental parameters
fluctuations. Using the appropriate uptake model allows us to use just one PRC
which is particularly beneficial in terms of cost and ease of measurement when
uptake to PE is air-side controlled. Models applied here to PAHs can be also
transferred to other semi-volatile (emerging) compounds and they allow to
calculate the time interval over which the sampler equilibrates, which is a function
of their polymer/air partition coefficients (which is strongly correlated to their
vapour pressures).
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Silicone-based passive samplers for monitoring hydrophobic emerging
contaminants in the marine environment: calibration and field application
m. Pintado-Herrera, Universidad de Cádiz (Spain) / Department of
PhysicalChemistry; I. Allan, Norwegian Institute for Water Research NIVA; E.
Gonzalez-Mazo, University of Cadiz / Physical Chemistry; P. Lara-Martin,
University of Cadiz (Spain)
There is a growing interest on knowing the concentration and distribution of a large
group of new non-regulated organic compounds (emerging contaminants) in the
environment, many of them used in consumer goods, such as antimicrobials,
fragrances, UV filters or flame retardants. Some of these chemicals present
hydrophobic properties, sharing some of them with other regulated compounds
(i.e., polycyclic aromatic hydrocarbons, polychlorinated biphenyls) in terms of high
octanol-water partition coefficients (Kow) and low solubility in water. However,
analyzing their freely dissolved concentrations in waters samples is often a difficult
task if conventional sampling strategies. In this sense, the use of passive samplers
represents a very powerful alternative to estimate aqueous concentration.
Moreover, these samplers can provide time-integrated concentrations of the
analytes in the environment. In this work, the use of single phase sampler, such as
low density polyethylene (LDPE) and silicone rubbers (SR) has been tested. The
main objective of this work was to calibrate passive samplers to relate the
concentrations of several emerging contaminants in the sampler with their free
dissolved concentrations in water for some emerging compounds. In this regard,
laboratory experiments were performed to establish diffusion, since the transport of
analytes from the water to the passive sampler is diffusion-controlled and
sampler-water partition coefficients, both are needed to estimate the dissolved
concentration of any analyte. Later, SR samplers were chosen and deployed during
one year at several sampling stations located within the Bay of Cadiz (SW Spain).
In accordance with the results obtained of the laboratory experiments, in general the
diffusion coefficient decreased when molecular weight increased. After
determining Kpw values, we observed that most of the analytes were positively
correlated either with the molecular weight (R2 > 0.85). In conclusion, molecular
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weight is considered a better estimator of log Kpw. Finally, a sampling campaign
was carried out in the Bay of Cadiz (SW of Spain). Passive sampling data from this
monitoring was compared to those obtained from spot samples collected at the same
locations with amber glass bottles.\nLevels of some fragrances (i.e. OTNE) and UV
filters (i.e. octocrylene) were predominant over other emerging and regulated
contaminants. Seasonal variations were observed for some UV filters (i.e. EHMC
and homosalate).
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Determination of PDMS-water partition coefficients of super-hydrophobic
PBTs using empirical maximum solubility
V.J. Schacht, National Research Centre for Environmental Toxicology Entox; S.
Grant, The University of Queensland / National Research Centre for Environmental
Toxicology Entox; B.I. Escher, Helmholtz Centre for Environmental Research
GmbH - UFZ / Cell Toxicology; D. Hawker, Griffith University / School of
Environment; C. Gaus, National Res. Centre for Environmental Toxicology /
Public Health Department
Freely dissolved concentrations (Cfree) of contaminants in environmental samples,
which are relevant for bioaccumulation and toxicity, are widely determined using
solid phase microextraction (SPME). The nonpolar polymer PDMS is typically
used for passive sampling of persistent, bioaccumulative, toxic compounds (PBTs).
PBT concentrations in an exposed PDMS SPME fibre at equilibrium are related to
Cfree via the PDMS-water partition coefficient (KPDMS-w). However, for
super-hydrophobic PBTs (log KOW>7), many of which can be highly toxic e.g.
dibenzo-p-dioxins (PCDDs), determining KPDMS-w is very challenging due to
their extreme hydrophobicity and long equilibration times. Consequently, reported
KPDMS-w are often highly variable or not available and new approaches to reliably
estimate these values are needed. Therefore, an approach to measure
super-hydrophobic PBT maximum solubility in PDMS (SPDMS) was developed
and KPDMS-w estimates for PCDDs were derived from experimentally determined
SPDMS and literature values for maximum water solubility. Measuring SPDMS
was performed by partitioning PCDDs between super-saturated PDMS sheets and
clean PDMS fibres. Providing sufficient excess solute is loaded into the sheets, the
equilibrium concentration in the clean fibres is at maximum solubility.
Super-saturation was achieved by swelling the PDMS sheets in solutions of PCDDs
in toluene at high concentrations (magnitudes higher than the PCDD expected
solubility in PDMS). During swelling analytes are transported into the PDMS
where they remain after the solvent is evaporated. Clean PDMS fibres were
sandwiched between the loaded sheets and replicates of fibres (n=3-5) were
removed from the sheets after different time points, extracted in hexane and
quantified on a GC-ECD. SPDMS ranged over an order of magnitude (19 ug/ml
123478-HxCDD, 9.5 ug/ml 1234678-HpCDD, 1.9 ug/ml OCDD), with increasing
solubility with decreasing congener hydrophobicity. Identical values for congeners
loaded as mixtures or individually were obtained. Solubility-based KPDMS-w
values were consistently higher than previous experimentally determined values
and show a clear correlation with log KOW with a slope close to 1. This
relationship is consistent with KPDMS-w for compounds with log KOW< ,
suggesting improved accuracy compared to traditional experimental methods. The
new approach provides a simple, rapid (
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Air-water exchange, spatial and temporal trends of POPs in air and water of
the Great Lakes using polyethlyene samplers
R. Lohmann, University of Rhode Island / Graduate School of Oceanography; Y.
Liu, Environmental Sciences; P.A. Helm, Ontario Ministry of the Environment &
Climate Change / Environmental Monitoring and Reporting Branch; M. Khairy,
URI; D.C. Muir, Environment Canada / Aquatic Contaminants Research Division
Polyethylene passive samplers were deployed during 2011 and 2013 in the lower
Great Lakes to assess the spatial distribution and sources of gaseous and freely
dissolved polychlorinated biphenyls (PCBs) and organochlorine pesticides (OCPs)
and their air−water exchange. In the water, dissolved concentrations of the ICES 7
PCBs along the US shore were greater than those on the Canadian site in 2012. Sum
7 PCBs ranged from 3 ug/Lin the open Lake Erie to over 40 ug/L for sites along the
Canadian shore of Lake Ontario – Rochester and the outflow of the Niagara River.
The distribution of dissolved PCB was related to the presence of waste water
treatment plants and urban centers along the US coast, while there was no obvious
correlation to either waste water treatment plants or population density along the
Canadian shore. Gas-phase concentrations of PCBs ranged from < 10 ug/m3 to
greater 300 ug/m3. The distribution of gas-phase PCBs differed significantly from
that in the water, probably indicating that there are different sources contributing to
either phase. Along Lake Erie, gas-phase concentrations were greatest in the urban
area of Cleveland, and lowest at the open Lake, while concentrations in Lake
Ontario were dominated by elevated concentrations at Cape Vincent. Air-water
exchange gradients indicate net volatilization across most sites and seasons.

Monitoring and modelling-based approaches for identification
and prioritisation of hazardous emerging pollutants in
European freshwater resources (II)
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Data-driven prioritizing of relevant chemicals for various water types using
suspect screening LC-HRMS
R.M. Sjerps, A. van Wezel, KWR Watercycle Research Institute / Chemical Water
Quality and Health
We developed a suspect screening based system in order to prioritize large numbers
of compounds for their possible human health relevance towards (drinking) water.
We based the suspect list on a large number of chemicals authorized on the
European market, via various regulations and including hardly studied compounds.
This list was applied to a large number of water samples, including effluents,
surface waters, groundwaters and drinking waters. We included a TTC based
threshold to prioritize the most relevant chemicals that were encountered. The
prioritized compounds were compared to the compounds occurring on existing
priority lists and to compounds regulated in water quality legislation. Included in
the list are chemicals registered under the REACH legislation as well as substances
of very high concern (SVHC), chemicals authorized under the Plant Protection
Products Regulation and Biocidal Product Regulation and pharmaceuticals and
veterinary pharmaceuticals. Mixtures, anorganic, metaloids and non-ionizable
compounds were excluded from the list. Only compounds containing N, S, O, or P
are considered. The 151 water samples (2007-2014) were well distributed over the
Netherlands, and comprised 20 drinking waters, 39 groundwaters, 73 surface
waters and 19 effluents. The method provided a fingerprint of prioritized chemicals
per water sample and water type. The suspect list covered 5219 individual
chemicals. In total 158 masses and 243 suspects in the combined data for positive
and negative ionization mode matched with the LC-HRMS data above the threshold
for the various water types, less than 5% of all chemicals in the suspect list. Most of
the prioritized suspects are registered chemicals within REACH. Of the 44
compounds that occur in water quality regulations, only one suspect was
prioritized. Of the substances on NORMAN or IAWR/RIWA attention lists and
were included in the suspect list, respectively 7.5% and 23.5% were prioritized
suspects. This emphasizes the complementarity of the suspect screening approach,
in spite of the uncertainties, as compared to the more commonly used target analysis
approach. A decrease in summed concentration in terms of IS-equivalents was
observed from effluent, to surface water, groundwater and drinking water. A
significant decrease can be observed in retention time from effluent towards
drinking water, confirming that more polar compounds occur in drinking water.
280
Bioassay-assisted identification and prioritization of toxicity drivers in the
Danube River
K. Tollefsen, NIVA / Ecotoxicology and Risk Assessment; T. Gomes, Norwegian
Institute for Water Research (NIVA); K. Petersen, Norwegian Institute for Water
Research; A.R. Almeida, University of Aveiro / Biology; T. Høgåsen, Norwegian
School of Veterinary Science (NSVS); M. Krauss, T. Schulze, Helmholtz centre for
environmental research - UFZ / EffectDirected Analysis; W. Busch, Helmholtz
centre for environmental research - UFZ / Bioanalytical Ecotoxicology; T.
Williams, University of Birmingham / School of Biosciences; P. Antczak,
University of Liverpool; Z. Rabova, Masaryk University / Faculty of Science
RECETOX; J. Slobodnik, Environmental Institute; J. Chipman, The University of
Birmingham / School of Biosciences; P. Thomas, CEHTRA SAS / Ecotoxicology
and Risk Assessment; R. Altenburger, UFC Centre for Environmental Research /
Department of Bioanalytical Ecotoxicology
Surface waters contain complex mixtures of inorganic and organic pollutants that
may affect the health of humans and wildlife. As the composition of these complex
mixtures are highly variable, assessment of their hazard and risk are often poorly
characterized. Efforts to develop a standardized approach to identify individual and
cumulative impact of pollutants on organisms are highly warranted. The present
work aimed to develop a conceptual approach to 1) identify toxicity drivers to
aquatic organisms, 2) provide in-depth knowledge about the Mode of Action
(MoA) of key pollutants, 3) identify compounds that may cause combined toxicity
in mixtures, 4) formulate a strategy for optimal use of bioassays to characterize the
hazard associated with key pollutants and 5) provide linkage to
mechanistically-based hazard/risk assessment approaches. This approach will link
the existing exposure information from the Danube River (Joint Danube Survey 3,
JDS3) to experimental effect data for algae, crustaceans and fish for subsequent
identification of toxicity drivers towards one or more aquatic species. All chemicals
where subsequently categorized according to chemical group and MoA information
to identify suitable biossays that can be used for biomonitoring purposes. Suitable
batteries of biossays were thereafter used to screen the toxicity poential in large
volum solid Phase extraction (LVSPE) extracts and results compared to predicted
hazard/risk quotients. The final part of the work focussed on developing approaches
for how to link the available data to concepts such as Adverse Outcome Pathways to
support linking chemical and bioassay data to more mechanistically-based hazard
(risk) assessment frameworks and aid lab to field extrapolations. Special emphasis
were given the identification of ecologically-relevant reference compounds for use
in experimental efforts with high-throughput (e.g. in vitro assays) and multi-trophic
bioassays (e.g. algae, crustaceans and fish). This approach represent the initial step
in a process to design optimal experimental approaches to decipher complex
chemical interactions associated with combined toxicity, and improve bioassay
screening approaches in environmental monitoring of European surface waters.
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Which chemicals show effects in cell-based in-vitro bioassays? - Are we
monitoring the right chemicals?
B.I. Escher, Helmholtz Centre for Environmental Research GmbH - UFZ / Cell
Toxicology; J.Y. Tang, The University of Queensland / ENTOX; F. Busetti, J.
Charrois, Curtin University / Curtin Water Quality Research Centre
Bioanalytical tools have been applied for monitoring of water quality worldwide for
several decades. Most research has focused on surface waters and domestic and
industrial wastewaters. In recent years, screening of wastewater and advanced
water treatment processes, disinfected drinking water and recreational waters have
emerged. Cell-based assays can either assess general cytotoxicity or target a
specific mode of toxic action or step of the toxicity pathway. Comprehensive risk
assessment thus requires a battery of bioassays to cover a range of modes of action
and/or toxicity pathways relevant for the water sample to be tested. The goal of this
study was to understand which fraction of effect observed in cell-based bioassays
can be explained by known chemicals. The answer to this question will be
important when deciding whether bioassays are required for water quality
monitoring or if the regulated and regularly monitored chemicals are sufficient to
assure water quality. For the “iceberg experiments” we mixed the detected
chemicals and tested the designed mixtures in bioassays, then compared the results
with the biological responses from wastewater treatment plant effluent, treated and
recycled water. The results of this study have shown that there is no clear answer to
the question of how much of the biological effect can be explained by known
chemicals but that it depends on the type of effect. For receptor-mediated modes of
action, the majority of the responsive chemicals have been identified, in this study
for herbicides and in a previous work for estrogenic chemicals. For more integrative
endpoints, such as the oxidative stress response and cytotoxicity, there remain
many unknowns and bioassays are clearly needed to get a full picture of the effects
of micropollutants.
282
Development of a miniaturized AMES assay for high-throughput
effect-directed analysis of water samples using microfractionation
N. Zwart, Institute for Environmental Studies; T. Hamers, VU University
Amsterdam, Institute for Environmental Studies (IVM) / Institute for
Environmental Studies; W. Jonker, VU University / BioMolecular Analysis group;
C.J. Houtman, The Water Laboratory; J. de Boer, VU University / IVM; J. Kool,
VU University / BioMolecular Analysis group; M. Lamoree, VU University,
Institute for Environmental Studies / Institute for Environmental Studies
One of the classical toxicological endpoints in analysis of surface water and
drinking water is mutagenicity. After its development, the salmonella reversion
based AMES test quickly became the most widely used method for the
determination of the mutagenic potential of compounds and samples. Efforts to
keep track of the release of mutagens into the environment and to monitor the
processes of drinking water purification depend on the ability to determine the
presence of these compounds in surface, ground and effluent water. The application
of bioassays like the AMES test together with chemical analysis methods in
effect-directed analysis (EDA) provides a strategy to detect and identify novel
mutagenic compounds. However, for rapid toxicity assessment of e.g. water
samples, EDA suffers from lack of throughput and is regarded as a laborious, time
consuming method. To achieve faster analysis and higher-resolution separation, a
high throughput-EDA (HT-EDA) method was developed that combines 384-well
plate, UPLC based, microfractionation with a miniaturized AMES assay. The
applicability of the miniaturized assay will be demonstrated by analysis of selected
surface, ground and waste water samples. This application of high-resolution
microfractionation together with miniaturized bioassays will open the way to
HT-EDA and will emphasize the advantages of the combined methodology of
chemical analysis and bioassays in the analysis of environmental samples,
including drinking water.
283
Sulfonamide Transformation Products: Formation, Analysis and Residual
Antibacterial Activity
M. Majewsky, Karlsruhe Institute of Technology (KIT) / Engler Bunte Institut
Chair of Water Chemistry and Water Technology; H. Horn, Karlsruhe Institute of
Technology KIT / Chair of Water Chemistry and Water Technology
Sulfa drugs are are widely used in human and veterinary medicine and ubiquitously
detected in the aquatic environment. There is increasing concern regarding their
potential to alter the composition of environmental bacterial communities and the
possible promotion of antibiotic resistance. While the fate and occurrence of the
parent sulfonamides received increased attention during the last decade, their
transformation products (TPs) only now shift into the focus of environmental risk
assessment. Some selected sulfonamide TPs have already been detected in
wastewater and surface water alike. However, considering that numerous
laboratory studies reported the formation of a variety of TPs, it can be expected that
many more sulfonamide TPs occur in the aquatic environment. For the most
prominent short-acting human sulfonamide antibiotic sulfamethoxazole (SMX),
there are currently more than 20 first daughter TPs known to directly originate from
photolysis or biodegradation. SMX certainly is among the best studied sulfonamide
antibiotics. Although most likely not all biotic and abiotic transformation reactions
reported for SMX are necessarily valid for other sulfonamides, there is much to
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suggest that the homologous structure of other sulfonamides exhibit the same
reactive sites and thus undergo the same or similar transformations. Therefore, this
study presents a data set of more than 20 SMX TPs aiming at identifying the
transformation reactions such as acetylation, hydroxylation, nitration or
deamination. The elucidation of the product ion spectra during MS/MS experiments
allowed for a qualitative determination of suspected TPs for both SMX and of
sulfonamide homologues in monitoring and degradation studies. Examples from
photolysis and biodegradation are presented. Two new metabolites have been
confirmed via synthesized standards. Some of the TPs still contain a
pharmacophore-like moiety, and some derivatives incorporate almost the complete
SMX parent compound structure. As a consequence, 11 TPs of SMX formed during
human metabolism, microbial biodegradation, photolysis, and hydrolysis were
tested for their residual antibacterial activity using bacterial growth and
luminescence inhibition assays. Results show that derivative TPs clearly exhibit
antibacterial activity while compound cleavage leads to the loss of this mechanism
of action. The acetylated derivatives retain however less than 10% of the effect of
SMX on growth and luminescence inhibition.

Nanoparticle (NP) speciation and its consequences for NP
environmental fate and effects (II)
284
Effects of multigeneration exposure of pristine and sulfidised silver
nanoparticles on C. elegans and potential recovery
C. Schultz, Centre for Ecology and Hydrology; A. Wamucho, University of
Kentucky; O.V. Tsyusko, University of Kentucky / Department of Plant Soil
Sciences; J.M. Unrine, University of Kentucky; C. Svendsen, CEH, Wallingford /
Pollution and Ecotoxicology; D. Spurgeon, Centre for Ecology & Hydrology
As research on the hazard assessment of nanomaterials advances it has become
clear that to addess their environmental impact toxicity testing needs to go beyond
standardised laboratory test and include more environmentally realistic exposure
scenarios. To gain a better understanding of their evironmental impact experimental
designs should aim to include exposure relevant transformed matrials as well as
longterm exposures to investigate the longterm and transgenerational effects that
can occur for some recalcitrant nanomaterials and continual input. In this study
potential changes in sensitivity of nematodes to silver ions (AgNO3), pristine (70
nm, PVP coated) and artificially aged (76 nm, Ag2S) silver nanoparticles on the
growth, reproduction and lifespan of the soil dwelling nematode Caenorhabidtis
elegans is studied following exposure over multiple generations (0, 2, 5, and 10)
and potential recovery of adverse effects on cessation of exposure. Exposure
concentrations for the continuous exposures are based on the reproductive EC30 for
AgNO3 and Ag-PVP: AgNO3 = 0.15 mg/l, Ag-PVP = 1.5 mg/l, Ag2S = 15 mg/l.
Preliminary data analysis showed considerable differences in toxicity between ionic
silver and the two silver nanoparticles of AgNO3 > Ag-PVP > Ag2S. Further initial
results showed effects of chronic exposure on the lifespan for AgNO3 at 2.4 mg/l
with lifespans decreasing from 17 ± 1 days in the parent to 8 ± 2 days in the second
offspring generation. Such effects on life-span were not observed for the other
treatments. Multi-generational exposure indicated that in the parent generation,
there was no significant difference in size between controls and the highest doses
(AgNO3 = 2.4 mg/l, Ag-PVP = 24 mg/l, Ag2S = 120 mg/l) 48 hours after hatching.
However, by generation 5, growth and body size showed high sensitivity, such that
both were adversely affected by the highest Ag doses. Overall there appears to be an
increase in sensitivity over the tested generations, however, this has yet to be
confirmed with further data analysis as well as for subsequent generations.
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Effects of ageing and soil properties on the bioavailability of Zn nanoparticles
to Eisenia andrei
A. Romero, UGR (CIF Q1818002F) / edafologia y quimica agricola; F.M. Peinado,
University of Granada / edafologia y quimica agricola; C. van Gestel, VU
University Amsterdam / Ecological Science
Zinc oxide (ZnO) is one of the most commonly used types of metal-based
nanoparticles (NP) which enter the environment with soil being one of the main
sinks. In ecotoxicological assays, exposure of earthworms to ZnO NPs and ZnCl2
resulted in a similar uptake and internal distribution of Zn, suggesting
bioavailability of these NPs. Moreover differences in zinc bioavailability between
aged and freshly spiked soils depend on soil properties. Long-term processes
(ageing) could reduce ZnO NP bioavailability and toxicity, but it remains unclear if
this is due to changes in soil pH or in Zn NP dissolution. It is essential to study the
conditions and contribution of NPs to the long-term toxicity of ZnO NPs in
terrestrial environments. For that the aim of this study is determine the availability
of ZnO NPs and the influence of ageing on the Zn toxicity to E. andrei, in soils with
different physicochemical properties. Three soils with contrasting properties were
spiked with ZnO NPs (concentrations close to the EC10 and EC50) and ZnCl2
(EC50). Soils were moistened and incubated for 196 days under controlled
conditions (ageing). At different time points, available Zn levels in the soils were
determined by extraction with 0.1M copper nitrate ((CuNO3)2 3H2O) and pore water
analysis. Earthworm toxicity tests (OECD, 2004) were performed with survival,
weight change and reproduction as the endpoints. Zn concentrations in the copper
nitrate extracts (ZnCu), pore water (ZnPW) and in earthworm tissues (ZnE) were
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measured by ICP-MS. Results showed that soil pH values decreased upon addition
of ZnCl2, while it was increased by the addition of ZnO NPs. Copper nitrate
extracted almost all the zinc (available Zn), while Zn concentration in PW was
lower than 17% of the Zn added. The highest available Zn levels were found in soils
spiked with ZnCl2. In general, extractable Zn levels significantly decreased with
ageing of the soils, for both ZnCl2 and ZnO NPs. The lowest available Zn levels
were found in the alkaline soil. Earthworm reproduction was most affected by
ZnCl2 due to its highly bioavailable and soluble ionic Zn form. Reduction compared
to controls showed a different behaviour depending on the test soil for the different
ageing periods suggesting that Zn bioavailability (and toxicity) is dependent on
ageing and soil properties. Further analyses of the data are needed to relate toxicity
and soils properties in order to assess the risk of nanoparticles over time.
286
Speciation matters--Bioavailability of silver and silver sulfide nanoparticles to
alfalfa (Medicago sativa)
J. Stegemeier, Carnegie Mellon University / Civil and Environmental Engineering;
F. Schwab, Duke University / Civil Environmental Engineering CEINT; B.P.
Colman, Duke University; E. Bernhardt, Duke University / Biology; M. Wiesner,
Duke University; G. Lowry, Carnegie Mellon University
Silver nanoparticles (nano-Ag(0)) are incorporated into consumer products which
leads to an increased demand to understand the environmental fate of nano-Ag(0)
and their important environmentally-transformed analog, silver sulfide
nanoparticles (nano-Ag2S). Nano Ag(0) and nano-Ag2S in waste water treatment
plant biosolids applied as fertilizer to agricultural soils provide an exposure route
for terrestrial and aquatic plants. In the present study, the uptake of silver into
alfalfa (Medicago sativa) plants was quantified and visualized upon hydroponic
exposure to a suspension of nano-Ag(0), nano-Ag2S, and as a control, a silver ions
solution (Ag+). The total silver uptake was determined in dried roots and shoots, and
the spatial distribution of silver was investigated using microscopy and
synchrotron-based X-ray imaging techniques. Both nano-Ag(0) and nano-Ag2S
were bioavailable in the root systems and exhibited limited translocation of silver
into the shoot system. X-Ray fluorescence (XRF) mapping suggests that the
mechanism of silver uptake for nano-Ag(0) is similar to the mechanism for
dissolved silver ions. Alternatively, the nano-Ag2S was found to adhere to the
exterior of the root with limited incorporation into the root tissue, and was
associated with the formation of nano-SiO2 particles (phytoliths) in the cytoplasm
of these plants. The overall phytoavailability and capacity of the nano-Ag2S to
translocate throughout the plants remains similar to the pristine nano-Ag(0), despite
lower silver ion concentrations associated with the less soluble Ag2S particles.
287
Using surface modified CdTeS/ZnS nanocrystals (QDs) as nanotracers in
complex waste matrices
F. Part, University of Natural Resources and Life Sciences, Vienna / Department of
Water Atmosphere Environment WAU; C. Zaba, University of Natural
Resources and Life Sciences Vienna / Department of Nanobiotechnology DNBT
Institute for Synthetic Bioarchitectures; M. Oberwalder, University of Natural
Resources and Life Sciences Vienna / Department of Chemistry DCH Division of
Analytical Chemistry DCHAC; M. Huber-Humer, University of Natural Resources
and Life Sciences Vienna / Department of Water Atmosphere Environment
WAU Institute of Waste Management ABFBOKU; E.K. Sinner, University of
Natural Resources and Life Sciences Vienna / Department of Nanobiotechnology
DNBT Institute for Synthetic Bioarchitectures
Engineered nanomaterials (ENMs), such as nano-TiO2, -SiO2, carbon nanotubes,
fullerenes, Quantum Dots (QDs), are already applied in many consumer products.
The area of applications ranges from cosmetics, construction materials and to
electronic equipment. In the future, the variety and production volumes of ENMs
can only be expected to increase. CdSe, CdTe or InP QDs, are used for their
semi-conducting and fluorescence properties in thin solar cells and LED
background lightings. Surface modified QDs are utilized as fluorophores and
biomarkers in medical applications. In order to improve the performance of QDs
and add desireable properties they can be surface modified. E.g., the
photoluminescence quantum yield of QDs can be enhanced by reducing surface
defects using ZnS or CdS shells. A variety of surface modifications influences
bioavailability – e.g. by using N-acetyl-L-cysteine (NAC). Carboxyl functionalised
groups lead to a higher surface charge and may increase cellular QD uptake. In
general, more research is needed to assess the eco-toxicological effects of QDs. Our
project shows the potential of QDs to be used as nanotracers for studies about the
fate and behaviour of ENMs in complex matrices, such as liquid waste samples. In
this study we synthesised QDs and modified them with carboxy-terminated
coatings. QDs were characterised by using dynamic light scattering (DLS),
transmission electron microscopy (TEM) and inductively coupled plasma mass
spectroscopy (ICP-MS). These nanotracers were spiked to landfill leachates, one
potential QD source. The complex leachate matrix, containing QDs, was screened
by ICP-MS and fluorescence analysis.
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The bioavailability and toxicity of nanoparticles in biosolids to earthworms
E. Lahive, Centre for Ecology & Hydrology (NERC); M. Matzke, Centre for
Ecology & Hydrology (NERC) / Molecular Ecotoxicology; A. Romero, UGR (CIF
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Q1818002F) / edafologia y quimica agricola; A.A. Horton, A. Lawlor, Centre for
Ecology and Hydrology; D. Spurgeon, Centre for Ecology & Hydrology; C.
Svendsen, CEH, Wallingford / Pollution and Ecotoxicology; S. Lofts, Centre for
Ecology & Hydrology / Shore Section
One of the main release pathways of nanoparticles (NPs) to terrestrial ecosystems is
through the application of biosolids from waste water treatment plants (WWTP) to
agricultural land. NPs will undergo transformations such as sulfidation and
phosphatisation in WWTP, dramatically altering their properties. This study
investigates the bioavailability of NPs (ZnO, Ag and TiO2) contained in biosolids to
the earthworm Eisenia fetida. Biosolids were generated from a purpose-built, pilot
scale waste water treatment plant (WWTP) where contaminants (i.e. metal salts or
NPs) had been added to the plant influent. The WWTP consisted of three parallel
lines which enabled the same influent to be spiked with metal salts, NPs or unspiked
to produce a control sludge. The biosolids produced were mixed with agricultural
topsoil (Woburn, UK) to obtain a final biosolids content of 42% in the mixed
material. Earthworms were exposed to this mixed material (fresh biosolids
exposures) and to the same biosolids mixtures which had been aged in outdoor
mesocosms for six months (aged biosolids exposures) in different application
scenarios: a) worst case scenario of ten years of annual application (i.e. 42%
biosolids), b) application once every three years (17%) and c) application once
every ten years (5%) (only fresh biosolids exposures). Effects on earthworm
reproduction and total metal body concentrations were measured. Pore waters were
extracted from all soils and pH, total dissoved carbon (DOC) and total metal
concentrations measured. All exposure soils were also sampled for community
fingerprinting using TRFLP analysis. The application of fresh NP and metal salt
biosolids representing one in three years reduced earthworm reproduction by 96%
and 33.4%, respectively, compared to the control biosolids. The aged biosolid
exposures were less toxic than the fresh biosolids, although aged NP biosolids did
cause a greater reduction in earthworm reproduction than the aged metal salts
biosolids. In this study it was seen that NPs in biosolids from WWTP had a greater
effect on earthworm reproduction than biosolids with metal salts. The reasons for
these observations are likely to depend upon the NP and metal transformations that
occur in WWTP and how such transformations influence the speciation and
bioavailability of the materials in the final products.
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Effect of biosolids on nAg speciation and toxicity to plants
H.V. McShane, McGill University / Dept of Natural Resource Sciences; D.M.
Schwertfeger, McGill University / Biological Assessment and Standarization
Division; W.H. Hendershot, McGill University / Dept of Natural Resource
Sciences
Nano-sized Ag (nAg) is expected to be released into waste water systems in
increasing concentrations, from where it may be applied to agricultural land in
biosolids. While a number of studies have investigated the effects of nAg on aquatic
organisms, few have investigated its effects on organisms when applied to soils in
biosolids. In this study, nAg was mixed with biosolids (nAg+bs), which were then
added to soils. Barley growth was not reduced in biosolid-amended soils, whereas
growth in soils directly amended with either nAg or Ag(NO3) decreased with
increasing total soil Ag. Soil speciation studies demonstrated that Ag ion activity
was low in soils amended with nAg+bs, suggesting that toxicity was related to Ag+
ion release.

Delving into the planetary boundary concept and issues
related to biodiversity and natural resources use in LCA (II)
290
Material supply opportunity as a new perspective to address the "criticality"
issue from a developing countries context: the case of Chile and South Africa
C. Pena, Addere / Sustainability; K.G. Harding, Industrial and Mining Water
Research Unit School of Chemical and Metallurgical Engineering; G. Sonnemann,
University of Bordeaux 1 / The Life Cycle Group CyVi; E.D. Gemechu, University
of Bordeaux
A definition of resource criticality is the risk associated with the supply of minerals
due to the potential limit to their accessibility because of geological, social and
geopolitical factors. This addresses the resources issue from a consumption
perspective. There is growing interest from developed countries to be engaged in
criticality assessment to identify the most relevant resources. Emerging regions,
including Africa and Latin America, possess major reserves of minerals. Many of
the critical materials are present in the mineral reserves of these regions. Therefore,
these regions have strategic importance in terms of the supply of the materials
needed for technology related to defense and high tech applications. We must
consider the sustainability of these materials from a supply and accessibility
viewpoint and not just as seen from developed countries. Therefore, the main aim of
this work will be to provide a conceptual framework to assess the supply
opportunity for developing countries from “critical resources”. A new perspective
that addresses the resource issue from a production perspective, to be called
Material supply opportunity, is proposed in this work. The proposed framework has
four main elements: resource screening (assesses the most relevant indicators from
existing criticality assessment methods), resource analysis (identifies from the
determined critical resources that are produced), context analysis (the situation in
63

South Africa and Chile with regard to the critical resources) and material supply
opportunity strategy (proposes a strategy). Chile is a mining country rich in mineral
reserves. It has the world's largest reserves, and is the largest producer, of copper. It
also has significant reserves of lithium, rhenium, iodine, molybdenum, natural
nitrates, silver and gold. Silver and gold have been produced directly from gold
mines and associated to copper production. Recently rare earth deposits were
identified and exploration studies are being carrying out. South Africa is typically
known for its platinum, gold and coal. Further, based on international production, it
ranks number one and two for chrome/ferro-chrome, platinum group metals
(PGMs), vermiculite and antimony, manganese ore, titanium minerals, vanadium,
zirconium respectively. South Africa also ranks as having the highest reserves for
chrome ore, fluorspar, manganese and PGMs. There is also a move to start larger
exploration and mining of rare earth minerals.
291
From Scarcity to Resource Security Indices: an approach to assess the
geopolitical security of resource supply
E. Gemechu, University of Bordeaux / Institute of Molecular Sciences ISM; G.
Sonnemann, University of Bordeaux 1 / The Life Cycle Group CyVi
There is an increasing concern among citizens, businesses and governments over
the security and sustainable supply of resources mainly due limited availability. The
resource challenges are very complex in nature, therefore, assessing the geopolitical
resource security and sustainability needs a new perspective and related analytical
approaches to cope with it. Life cycle assessment (LCA) has been a standardized
approach used to assess the direct impact from the use of resources. For some time
now, there has been a discussions within the LCA community on how the resource
issue to be addressed in the current LCA and the need for a broader perspective. The
direct impact from the use of resources in LCA is mainly focused on the geological
availability, which has a long-term time perspective. Other aspects such as supply
chain risks due to short-term geopolitical actions as well as social and economic
aspects are not well covered and need to be an integral part of the Life Cycle
Sustainability Assessment (LCSA) framework. This could broaden the scope of
LCA from an environmental related impact to a resource supply risk assessment
tool. In this line of thinking, this paper introduces a new approach, what we call
Resource Security Indices. It is based on the Earth Security Index published by the
Earth Security Initiative. This paper, hence, focuses on how to assess the
geopolitical resource security and sustainability challenges in a new perspective. A
conceptual framework that answers the security issue of resources is provided and
also applied for selected countries. The proposed Resource Security Indices extend
the supply risk due to geopolitical and social factors to a wider dimension of
resource security by including other aspects that are unavoidably linked to supply
chain disruption. The overall resource security rank will be the reflection of each
region’s or county’s performance in all the indicators taken into account. The
introduction of the concept of resource security indices, which encompass different
aspects such as water scarcity, energy security and land use change impacts, can
help decision makers to better understand the constraints of secure and sustainable
supply of resources.
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Setting targets on the environmental footprint of nations using planetary
boundaries
R. Frischknecht, S. Buesser, treeze Ltd.; C. Nathani, Ruetter Partner
Domestic environmental impacts may be reduced by outsourcing potentially highly
polluting activities, such as heavy industries and agriculture. While such measures
or effects may help to fulfil and comply with national environmental targets and
policies, outsourcing and maintaining polluting activities abroad does not lead to
environmental improvements on a global scale. That is why the development of
consumption-based environmental impacts of Switzerland from 1996 to 2011 was
quantified. A simplified physical model was used which quantifies domestic
environ-men-tal impacts, adds environmental impacts related to imports and
subtracts environmental im-pacts related to exports combining foreign trade
statistics with life cycle assessment data. Environmental impacts are quantified
with the several single score methods such as the Swiss eco-factors 2013 based on
the ecological scarcity method and with several midpoint indicators. This
presentation focuses on eutrophying impacts of Swiss consumption. Marine
eutrophication is quantified based on the amount of nitrogen emitted and reaching
marine environments. Consumption-based marine eutrophication impacts increased
by 8.5% since 1996 because emissions due to foreign trade increased substantially
while domestic emissions showed hardly any decrease. At the same time the share
of eutrophying substances emitted abroad increased substantially. Hence,
regulating eutrophying substances within the country does not suffice in open
economies such as Switzerland. The planetary boundary concept is applied on
consumption-based marine eutrophication. The knowledge on consumption-based
environmental impacts and its domestic share can be applied on target setting.
National reduction targets are applied on the domestic emissions whereas a global
planetary boundary is used to define the reduction target for eutrophying
sub-stances emitted abroad. It was shown that Swiss consumption-based marine
eutrophication of about 118’000 tons of nitrogen equivalents should be reduced by
nearly 60%. 30% of the reduction needs to be implemented in Switzerland, the
remaining 70% of the required reduction should be achieved abroad.

SETAC Europe 25th Annual Meeting Abstract Book

293
Quantifying spatially derived carrying capacity occupation: Framework for
characterisation modelling and application to terrestrial acidification
A. Bjorn, Technical University of Denmark / Department of Management
Engineering; M. Margni, Ecole Polytechnique de Montreal / Mathematical and
Industrial engineering; p. roy; C. Bulle, CIRAIG - ESG - UQAM / Strategy
corporate social responsibility; M. Hauschild, DTU Management Engineering
The popularity of the ecological footprint method and the planetary boundaries
concept shows an increasing interest among decision makers in comparing
environmental impacts to carrying capacities of natural systems. Recently carrying
capacity-based normalisation references were developed for impact categories at
midpoint level in LCA. These references are operational and their meaning can
easily be communicated to practitioners and decision makers. Yet they do not
capture potentially important spatial variations in carrying capacities. To overcome
this weakness we propose to integrate carrying capacity in characterisation factors
(CFs) as an alternative to using carrying capacity as reference information in
normalisation references. We developed a generic mathematical expression for a
spatially differentiated CF, which allows expressing impact scores as occupation of
carrying capacity in units of km*year. This metric resembles that of the ecological
footprint method and may be compared to the availability of land or water. The
framework was applied to the terrestrial acidification impact category. The
geochemical steady-state model PROFILE was used to quantify carrying capacities
as deposition levels corresponding to an acceptable change of natural pH, at a
2.0x2.5° resolution at the global scale. Carrying capacities were then combined
with atmospheric fate factors of acidifying emissions to derive CFs. These were
applied to an average emission inventory for the annual electricity consumption of a
household in 100 random global locations. To evaluate the consequence of using
the CFs in a comparative assessment the 100 impact scores were ranked and
compared to the corresponding ranking when using existing CFs based on marginal
impacts above carrying capacity on the same inventory. The difference in ranking
reflects the different natures of the two sets of CFs: The existing CFs are aligned
with consequential thinking and concerned with marginal changes above carrying
capacity, while our derived CFs are aligned with attributional thinking and
concerned with the occupation of carrying capacity. This work shows the viability
of spatially derived absolute sustainability assessment, i.e. assessments where
impacts are compared to sustainable levels of impacts. This can become an
important supplement to the predominant relative environmental assessments,
where impacts of different product systems are compared.
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Ethical perspectives on planetary boundaries and LCIA
B.P. Weidema, Aalborg University / Danish Centre for Environmental Assessment;
M. Brandão, 98 Pahiatua Street
The concept of planetary boundaries has resurfaced the discussion on carrying
capacity and target setting for overall environmental impacts. This concept is now
widely used in both academic and political decision-making circles, particularly in
climate policy after the Copenhagen Accord (2009) made explicit the political aim
of "avoiding dangerous climate change" by staying under a 2ºC temperature
increase. We explore the usefulness of this concept for decisions that carry
trade-offs. Some authors see the concept of planetary boundaries as complementary
to and compatible with the concept of sustainability. We argue here that the concept
of planetary boundaries has a different ethical basis than the concept of
sustainability, and that this is parallel to the incompatibility between
Distance-To-Target and Damage approaches in life cycle impact assessment
(LCIA). The concept of sustainable development implies trade-offs between
different needs aiming at optimising production and consumption systems in order
to maximise utility within existing constraints, and therefore is firmly grounded in
utilitarian ethics. The concept of planetary boundaries, on the other hand, implies
the setting of targets not to be exceeded, and thus shifts the focus from relative
trade-offs to absolute constraints, and can therefore be seen as an expression of a
rule-based ethic. We argue that the choice of weighting methods in LCIA, and the
choice between sustainable development and planetary boundaries, is
fundamentally an ethical and political choice, and should not be disguised as
science. The main relevance of the notion of planetary boundaries is that it raises
the issue of tipping points. We argue that it is possible to include the concern for a
tipping point in the utilitarian damage approach, without the need to introduce
targets, by adding this concern as a separate impact category with its own metric
and damage function. We demonstrate this with the global warming metric as an
example. We find that the concept of planetary boundaries is incompatible with the
concept of sustainable development when applied to policy support, and that the
concern for tipping points can be appropriately addressed within the utilitarian
ethical framework compatible with the damage approach to impact assessment.

Midpoint or single score for decision making? (I)
295
The use of uncertain product footprints in a comparative context
P.J. Henriksson, Leiden University / Institute of Environmental Sciences; J.
Guinee, University of Leiden / Institute of Environmental Sciences; R. Heijungs,
Leiden University / Faculty of Economics and Business Administration Department
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of Econometrics and Operations Research
In response to growing awareness of climate change, requests to establish product
carbon footprints (PCFs) have been increasing. PCFs are life cycle assessments
(LCA) restricted to just one impact category, global warming. PCF studies generate
life cycle inventory (LCI) results, listing the environmental emissions of
greenhouse gases (GHGs) from a product's lifecycle, and characterize these by their
global warming potentials, producing PCFs that are commonly communicated as
point values. In the present research we show that the uncertainties surrounding
these point values necessitate more sophisticated ways of communicating PCFs,
using different sizes of catfish (Pangasius spp.) farms in Vietnam as a case study.
As part of an evaluation of European seafood imports from Asia, overall
dispersions were determined for a wide range of processes related to Asian
aquaculture including different sizes of catfish farming. Once propagated into LCI
results using Monte Carlo (MC) simulations, large absolute uncertainties around
results made conclusions difficult to reach. As most PCF studies only have a
comparative meaning, we then instead used dependent sampling to produce relative
results in order to increase the power for identifying environmentally superior
products. This approach allowed for dispersions related to more than one of the
products under study to be assumed the same, producing correlated samples. These
results could, in turn, be tested using paired T-tests that allow for greater statistical
power. The present research presents many contending arguments for only
comparing LCI and LCA results in relative terms. We therefore argue that PCFs
supported by quantitative uncertainty estimates should be used to test hypotheses,
rather than to provide point value estimates or plain confidence intervals of
products' environmental performance. PCFs were created to meet the need to steer
our consumer society towards more sustainable choices. However, carbon
footprints constitute a highly politicized field of science, where the decision stakes
are high and system uncertainties large. PCFs will therefore always be subject to
intense scrutiny. By re-evaluating PCFs as a strictly relative indicator while
acknowledging the level of underlying uncertainty, clusters of environmentally
superior products or production systems may be identified with a level of
confidence.
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How to use the available knowledge in LCIA to help understand relative
importance and relevance in trade-offs and help making an informed
decision: Application to the case of PEF/OEF pilots
S. Humbert, Quantis
The life cycle impact assessment method recommended by the European
Commission for the Product Environmental Footprint (PEF) and the Organisation
Environmental Footprint (OEF), based on ILCD, is a list of 15 indicators at
midpoint. The challenge with this recommended list is when conflicting answers
are given depending on the indicator assessed. The objective of this work is to
present how to use damage-oriented knowledge to increase analysis capacity,
allowing to identify wich indicators are dominating “absolute” impacts and
therefore should be considered in priodity when making a choice between two
products. Information based on endpoint and/or damage oriented methods such as
IMPACT 2002+, ReCiPe, or IMPACT World+ [www.impactworldplus.org] are
used to generate conversion factors to go from midpoints recommended by ILCD to
damage indicators. Those factors are used to understand better the trade-offs
between products, as for example between rape oil and soya oil, types of packaging,
or identify “most relevant impact categories”, as for example with organization
environmental footprint such as with the retail sector. When using information
available in the damage oriented litterature applied to the case study of rape oil and
soya oil, one sees that impact categories contributing to damage to human health are
driven by particulate matter, followed by toxicity, but with ozone depletion,
ionizing radition and photochemical ozone formation being all three significantly
smaller. When analyzing impact categories contributing to damage to ecosystem
quality, one sees that rape oil has overall slightly more impacts than soya oil. So
overall, one sees that rape oil has either equal or more impacts than soya oil (but not
less impacts). Therefore, with current information, using damage oriented
information, one can better discriminate between two products showing trade-offs
in terms of environmental impacts. As for the identification of “most relevant
impact categories”, this presentation shows that using only normalization at
midpoint can lead to biased results, especially when midpoint normalization factors
are based on inventories inconsistent with those used for the assessment of the
product or the organization under study. This presentation will show the thinking
process and how using damage oriented information can help increase
application/usefulness of the impact assessment method recommended by the
European Commission for PEF and OEF.
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A distance-to-target weighting set to assess the progress towards EU 2020
targets
S. Sala, European Commision DG Joint Research Centre / Institute for
Environment and Sustainability Sustainability Assessment Unit; V. Castellani,
European Commission DG Joint Research Centre / Institute for Environment and
Sustainability Sustainability Assessment Unit; L. Benini, JRC Institute for
Environment and Sustainability - European Commission / Sustainability
Assessment unit
Normalisation and weighting are optional steps according to ISO14040. However,
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in the context of LCA in support to policy they can help: i) to identify the most
relevant impact categories in a given region or for a given product, i.e. to define
Product Category Rules (PCRs) for product labelling (as in the case of Product
Environmental Footprint – PEF – of products (EC, 2013); ii) to address
eco-innovation policies and strategies towards the most effective solutions for
decoupling. Distance-to-target (DTT) methods are weighting methods aimed at
assessing the distance of an existing situation from a desired state (the target).
Weighting factors in distance-to-targets methods could be based on calculation
which are performed on normalisation factors (NF’s) developed for Life Cycle
Assessment (LCA). The NF’s express the total impact of a reference region for a
certain impact category (e.g. climate change, eutrophication, etc.) in a reference
year, whereas weighting reflects a process of giving different relative importance to
impacts based upon criteria. The weighting factor is defined for each environmental
impact category as the ratio between the actual impact and the target impact. The
targets impacts can be the desirable level of impact foreseen by policy targets or
physical targets or thresholds not to be trespassed, as in the case of planetary
boundaries. In the present study, the target value for each impact category is derived
from EU policy targets for 2020. Therefore, normalization reference values are the
NF’s for the current environmental scenario (reflecting the status quo in 2010) and
targets values are derived from the application of policy targets for 2020. The
methodology implemented for calculating NFs2020 and related weighting factors
(WFs) applies a distance to target method based on binding and non-binding EU
policy targets for 2020. The methodological steps are:1. Identification of binding
and non-binding EU targets for 2020; 2.Development of the inventory in which
targets are implemented;3 Calculation of two sets of weighting factors, based on
binding and non-binding targets , respectively. The methodology allowed to derive
DTT weighting factors at the EU scale based on policy targets. The resulting sets
present strenght and limitation that will be discuss especially in light of theri use for
policy support
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Single score methods and midpoint indicators: a dream team for an effective
environmental policy
S. Buesser, R. Frischknecht, treeze Ltd.; C. Nathani, Ruetter Partner
Human societies consume more and more non-renewable resources, and several
renewable resources are being depleted beyond their capacity of regeneration. That
is the reason why measures are required to lower the environmental impacts of
human society. In order to do so national authorities need to know the actual
situation regarding emissions of pollutants and extraction of resources.
Comprehensive national environmental statistics are one important prerequisite.
Besides, it is also important to know the levels and trends of the environmental
impacts related to the traded commodities and services. The environmental impacts
of products and services consumed in a country need to be quantified along their
entire life cycle disregarding national borders. Finally, national action plans
targeted to improve the environmental impacts of a nation’s consumption require
prioritisation. Single score life cycle impact assessment methods in combination
with mid-point indicators are one mean to support this process and help identifying
those areas where a reduction in the overall environmental impacts are most
promising and effective. In this presentation the development of the environmental
impacts caused by Swiss final consumption from 1996 to 2011 is described with a
focus on the roles of single score and midpoint indicators in view of national
environmental policies. With the help of single score indicators the main
environmental impacts can be identified. Single score indicators help to identify
those imported groups of goods with significant shares on the net traded
environmental impacts. Using the single score results, the question how much the
environmental impact exceeds the naturally sustainable level may be answered in
two different ways. Both possibilities are discussed in the presentation. Midpoint
indicator results are used to identify the reduction requirement per environmental
topic. While Swiss consumption based greenhouse gas emissions should be reduced
significantly, Swiss consumption based impacts on water quality require less
action. Hence, single score indicators are helpful in showing the big picture and
identifying environmental hotspots of the consumption based environmental impact
of a nation whereas midpoint indicators help to identify specific reduction targets
and develop measures to reach them.
299
Analysis and comparison of monetarization methods with application to two
paint formulations
J. Lindberg, IVL Swedish Environmental Research Institute; K.A. Halldén, Akzo
Nobel / Sustainability; M. Lindblad, H. Tekie, T.V. Rydberg, IVL Swedish
Environmental Research Institute
Translating environmental impact indicators into economic cost burden for present
and future societies, i.e. monetarization, is one available approach for achieving
single score results in Life Cycle Assessment (LCA). A study was conducted, with
the aim to explore different monetarization methods and apply them to two
decorative paints, a former paint formulation and a new paint formulation, in order
to investigate the impacts on single scores level. To present the result on single
score level has its pros and cons in relation to midpoint level, where the single score
gives clear result for example when comparing products, but on the other hand is
based on subjective value judgment. The three monetary weighting methods used in
the study were Environmental priority strategies - EPS, Stepwise and Ecovalue.
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There are many aspects of a weighting method and different methods could be
suitable in different application areas and decision situations. The three methods
were selected from different criteria for example environmental representativeness,
valuation attached to midpoint and endpoint level, principles of the weighting
methods (what are the values based on, whose values are used and how the values
are derived). All methods covered a broad range of environmental impacts or
damages, both midpoint and endpoint methods were represented and the methods
are based on different principles. The aim of this is to assail the result from different
angles and to overcome data gaps. The overall result showed differences with a
factor of three between the method with lowest (Ecovalue) and highest (EPS)
environmental costs for the specific paints in the study. The largest contributions to
the environmental costs were given by the climate change category or related
damages, but also particulate matter formation or related impacts gave a high
contribution for the three methods. In the course of the study, it was observed that
the methods are typically based on marginal cost estimates. The implications of this
choice in relation to attributional or consequential modelling in LCA are discussed,
as it can be argued that an average cost model would be more consistent with the
conventional attributional LCA modelling practice.
300
The Method of Ecological Scarcity: Adaptation to German Framework
Conditions as Tool for Environmental Management
L. Schebek, Technische Universitaet Darmstadt / Material Flow Management and
Resource Economy; S. Ahbe, Syrcon; N. Jansky, TU Darmstadt / Institute IWAR
Material Flow Management and Resource Economy; S. Weihofen, S. Wellge,
Volkswagen Group Research Enviroment
The Ecological Scarcity Method (ESM), also called Ecopoint Method, has been
developed in Switzerland in the late 1980ies as one of the earliest approaches for
assessment of environmental impacts of substances or material flows [1]. Among
its wide-spread use, the EMS method has been also applied in the framework of
company environmental management: in 2001, the Volkswagen AG (VW)
developed an assessment procedure for environmental aspects in the framework of
EMAS (European Management and Auditing Scheme), which is based on the ESM
approach [2] and since then has been used for all EMAS audits at VW’s company
production sites across Europe. However, factors provided for ESM from [1] are
based exclusively on Swiss framework conditions. This has been recognized as a
point of criticism for use in site-specific assessments outside of Switzerland where
national targets as well as environmental impacts may differ considerably. As a first
step to overcome this problem, in 2012 VW launched a project to adapt the ESM
method to German framework conditions. The scientific work of this project
covered the adaption of the list of eco-factors itself as well as the definition of
figures for Critical and Current Flows for Germany. A set of twenty eco-factors
concerning the most relevant environmental impacts was developed [3], which will
be presented and discussed in detail. These eco-factors reflect the German
framework conditions in the sense that they incorporate German legal targets (e.g.
as to immission levels) or policy targets (e.g. as to GHG reduction), as well as most
current data on respective substance or material flows. This approach is in line with
the general principle of distance-to-target underlying the ESM method. As to the
ESM method in general, it is sometimes criticized that targets are not exclusively
based on natural science but include political settings. However, it should be
recognized that often natural science cannot yet provide clear limits for
environmental impacts, and that political targets are formulated by democratic
procedures, reflecting a consensus process of stakeholders. Therefore it should be
the general interest of society to implement political targets for specific target
setting of stakeholder groups. In this sense, eco-factors are clearly most suitable
specifically for use in environmental management. Here, also the continuous
agenda setting within the Audit Schedule may be supported by regular up-dating of
eco-factors.

Assessment of risks posed by systemic insecticides to
hymenopteran pollinators: from lab via (semi-)field to
landscape scale (II)
301
Dust drift during sowing of pesticides treated seeds - imission in adjacent
areas and effects on honey bees
U. Heimbach, JKI / A; M. Stähler, JKI / Institute for Ecological Chemistry Plant
Analysis and Stored Product Protection; D. Schenke, Institute for Ecological
Chemistry, Plant Analysis and Stored Product Protection; J. Pistorius, Julius
Kuhn-Institut
Seeds of many crops are treated with insecticides to protect young seedlings against
pests. During sowing of clothianidin maize bee poisoning of about 12.000 hives
was observed in Germany in 2008. Relevant amounts of clothianidin drifted into
adjacent flowering crops in the form of contaminated dust. The release of dust into
adjacent areas is generally influenced by the amount of dust set free during drilling
(Heubach value), percent of a.s. in dust, dust particle size, amount of seeds used per
ha, sowing width and type of sowing machinery, wind, and soil conditions. Field
experiments were carried out using different batches of seeds. The abrasion
potential of seed batches was analysed using the Heubach Dustmeter. Residues in
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Petri dishes on bare soil only fell slowly with increasing distance (fig 1). Generally
higher Heubach values or higher amounts of a.s. in dust resulted in higher drift
values. Residues of a.s. (in g/ha) in adjacent crops were up to about 5 times higher
compared to values of Petri dishes (in g/ha) in open areas at 1 m distance in several
experiments. This points out a filtering capacity of adjacent plants. Residues in
flowering parts of the adjacent crops were high and reached critical levels in some
experiments depending on the abrasion of seeds sown. Bee exposure experiments
were conducted parallel to drift experiments and showed clear bee toxicity in some
of the experiments. Bee exposure experiments were conducted parallel to drift
experiments and showed clear bee effects in some of the experiments. E.g. in the
autumn 2013 experiment for few days some increased bee mortality was observed
in tents with honeybees placed directly adjacent to the drilled area after sowing. No
such effect was visible during open field exposure of honey bees in this experiment.
No effects on bees were observed in the 2014 experiment, neither in tent nor in open
field exposure. Risk mitigation for pesticide treated seeds seems possible with an
improvement of the seed coating quality regarding content of loose dust, maximum
amount of active substances in dust and with improvements of sowing techniques.
302
Imidacloprid and immunity: a bumble bee perspective
E.J. Collison, Food and Environment Research Agency / Biosciences College of
Life and Environmental Sciences; H. Hird, The Food and Environment Research
Agency; C.R. Tyler, Biosciences College of Life and Environmental Sciences; J.
Cresswell, Exeter University
Multiple stressors are likely contributing to declines in bee health, including
pesticide application and the spread of pathogens and parasites. Recent
recommendations for the risk assessment of plant protection products on bees have
included the need for a better understanding of pesticide-disease interactions and
the development of biomarkers to evaluate sublethal effects of pesticide exposure,
such as immune system changes. Studies have begun to investigate the biological
mechanisms underlying pesticide-disease interactions in honey bees, and there is
some evidence that exposure to neonicotinoid pesticides impairs the honey bee
immune response. However, there has been no investigation of neonicotinoid
effects on the bumble bee immune response despite recognition that the sensitivity
to neonicotinoids, and endpoints appropriate for risk assessment, could differ
between bee species. Here a laboratory study was set up to investigate the effects of
a chronic oral neonicotinoid exposure on the immune response of the bumble bee
(Bombus terrestris audax). We tested whether imidacloprid exposure impaired the
ability of workers to respond to an artificial immune challenge with E.coli
lipopolysaccharides (LPS), measuring two components of the insect immune
response- phenoloxidase enzyme activity (associated with a melanisation
response), and antimicrobial protein (AMP) activity. Neither immune challenge nor
imidacloprid exposure was found to affect phenoloxidase enzyme activity in the
bumble bee immune response. Injection with LPS lead to a significant induction of
antimicrobial protein activity compared to unchallenged (naïve) controls, likely due
to a combination of wounding during injection and response to the bacterial LPS
molecules. The induction of AMP activity in response to LPS injection was found
to be impaired in bees exposed to the highest concentration of imidacloprid (125
µgL-1; ≈ 102 ppb), but there were no significant effects on AMP activity at more
field relevant imidacloprid exposures. We conclude that the phenoloxidase
response to immune challenge remains difficult to interpret and may be of little
value to pesticide risk assessment. Our data also question the value of AMP
immune endpoints for use in pesticide risk assessment, although we recognise that
further work is needed to establish the extent to which pesticide exposures may
impair the bumble bee immune response to natural pathogenic infections.
303
Modelling honeybee foraging in complex landscapes and consequences for
exposure to pesticides in the bee hive
h. baveco, Environmental Risk Assessment Team; A. Focks, Alterra Wageningen
University and Research Centre / Ecotoxicology Environmental Risk Assessment
Team; I. Roessink, Alterra; D. Belgers, Alterra Wageningen UR; J. Van der Steen,
Wageningen UR; J. Boesten, Alterra / ERA team
Within the recent EFSA guidance document on the risk assessment of plant
protection products on bees [1], the risk assessment for the consumption of nectar
and pollen in the hive is based on the conservative approach that bees forage
exclusively on one type of plant. The guidance gives options to replace this
conservative with a more realistic approach considering foraging on all attractive
plants in the foraging area at the landscape level and presents a simple model
approach that assumes that the fraction of honey bees foraging in each field within a
certain maximum foraging radius, is proportional to the product of attractiveness
(e.g. defined by nectar yield) and area of each field. We implemented a spatially
explicit version of the parsimonious EFSA model. In addition, we developed a
mechanistic, energetics-based foraging model as an alternative. By quantifying
foraging costs and yield in terms of energy [2], we can account for the impact of
field distance and size, the occurrence of resource depletion and the characteristics
of the resource type (crops and wild flowers) like seasonal and diurnal patterns in
availability. Both spatially-explicit models used detailed GIS data for crop
coverage and distribution of potentially nectar-providing off-crop habitats in the
Netherlands. We tested the models with an artificial test landscape and calculated
dilution factors for all possible bee hive positions in the landscape. The set of
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resulting dilution factors was analysed and statistical descriptors such as median
values or percentiles were extracted. [1] EFSA (2013). Guidance on the risk
assessment of plant protection products on bees (Apis mellifera, Bombus spp. and
solitary bees). EFSA Journal 11(7): 3295. [2] Baveco, J. M., et al. (2011). A
large-scale multi-species spatial depletion model for overwintering waterfowl.
Ecological Modelling 222(20-22): 3773-3784. \n Acknowledgements – the
research presented is conducted in the context of research program
BO20-002-011of the Dutch Ministry of Economic Affairs
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The prediction of the partition behaviour of chemicals in the honey bee colony
based on the architecture and chemical composition of the hive compartments
K. Hörig, RWTH Aachen University / Institure for Environmental Research; C.D.
Maus; H. Ratte, ToxRat Solutions GmbH / Institute for Environmental Research;
M. Ross-Nickoll, RWTH Aachen / Institute for Environmental Research BioV;
T.G. Preuss, Bayer CropScience / Environmental Modelling
Pollination has to be considered as an important factor in food economy and the
honey bee Apis mellifera is the most important commercial pollinator. Over the last
few years, potential effects of insecticides on bee colonies have been discussed.
There is largely consensus that the risk assessment for bees will benefit from a
deeper understanding of mechanisms of bee exposure to pesticides and to
understand the effects of toxicants in the bee hive it is important to fully understand
their fate within bee colonies. Spatial distribution of plant protection products is
calculated between compartments in the honey bee colony – a needful extension to
an approach that investigates the distribution that is carried by worker bees and their
movements in order to describe the substance distribution in the honey bee colony
in its full extend. The partition will be described considering the specific
“architecture” of the honey bee comb cells, the chemical constituents of the
different matrices and the partition coefficient of the substances of which the
distribution behaviour is examined. The methods of investigating the partition
behaviour of substances between the different matrices in the honey bee colony are
compared to literature data. The calculated partition behaviour is in agreement with
data from literature. The model generates results that correspond with values
obtained from examined hives. As a submodel of a general model that describes the
toxicokinetics of substances in the honey bee colony, it will perform the task of
calculating the substance transfer between storages as well as brood and wax.
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Pollinator profile of the novel Cyantraniliprole insecticides
A. Dinter, DuPont de Nemours (Deutschland) GmbH / Crop Protection; A. Samel,
DuPont Crop Protection / Ecotoxicology
Cyantraniliprole (DPX-HGW86, DuPontTM Cyazypyr®) is an anthranilic diamide
insecticide (IRAC Group 28) and the first to control a cross-spectrum of chewing
and sucking pests. Cyantraniliprole is a systemic insecticide and products
containing cyantraniliprole are optimized for foliar or soil applications and are
effective on a wide range of crops (i.e. vegetables and top fruits). Application rates
vary for different pests and crops between 12.5 to 150 g cyantraniliprole/ha with up
to 2 applications per crop. The acute oral and contact honeybee (Apis mellifera)
toxicity of the active substance, cyantraniliprole, its formulated products,
Cyantraniliprole 100 g/L OD (DuPontTM Benevia®), Cyantraniliprole 100°g/L SE
(DuPontTM Exirel®) and Cyantraniliprole 200 g/L SC (DuPontTM Verimark®), and
several plant metabolites was characterized in laboratory tests. Cyantraniliprole
foliage residues resulting from sprays up to the maximum intended use rate of 150 g
cyantraniliprole/ha and aged for ³3 hours were found to pose low risk for
honeybees. The potential oral exposure of honeybees via pollen and/or nectar to
cyantraniliprole and its metabolites was investigated in laboratory translocation
studies and in field residue studies. Also residues in bee matrices were determined
in honeybee field trials e.g. in nectar and pollen. In honeybee tunnel tests with e.g.
Phacelia, apple, nectarine and melon the potential risk for honeybees under
worst-case semi-field conditions was assessed. A bee brood tunnel test investigated
specifically potential effects on honeybee larval stages. In large scale honey bee
field trials in rape the potential impact on honeybee colonies was investigated. A
honeybee melon field trial investigated the potential effects on honeybees for a
relevant crop for the intended uses of cyantraniliprole. The compatibility of the use
of cyantraniliprole products with pollinating bumblebees (Bombus terrestris) was
studied and proven in a greenhouse study in Spain. Overall, it was found that the
intended uses of DuPont cyantraniliprole products according to good Agricultural
Practice pose no unacceptable risks for pollinators.
306
A causal analysis of the role of neonicotinoid insecticides in the reported losses
of bee colonies (Apis mellifera)
R. Schmuck, Bayer CropScience AG / Environmental Safety
Reported declines in overwinter survival of bee colonies (Apis mellifera) in
Western Europe, and the onset of colony collapse disorder in 2006 in North
America encouraged many researchers to investigate the causative factors behind
the bee health problem. Throughout many study reports on this subject, there is a
peculiar hierarchy of reasoning: first that the increased numbers of bee losses are
due to multiple causes, including stress caused by unspecified pesticides, then that
pesticides must be given priority in the investigation of the effects, and then that
neonicotinoids are the pesticides of concern. There have been incidents of acute

SETAC Europe 25th Annual Meeting Abstract Book

toxicity that appear to be linked to exposure of bees to dust from neonicotinoid seed
treatments, but these are unrelated to the kind of chronic toxicity and effects from
sublethal exposure that have been postulated. The author performed a causal
analysis of reported declines in bee colonies with a special emphasis on the role of
neonicotinoid insecticides.

Improving approaches for difficult non-standard risk
assessment of chemicals
307
Risk assessment methods for naturally-occurring substances
P.R. Fisk, Saxon House; D. Akinosho, Peter Fisk Associates Limited; L. Wilmot,
Peter Fisk Associates / John Roberts Business Park; O. Dosunmu, Peter Fisk
Associates Limited
Naturally-occurring substances can be monoconstituent (e.g. metal ions or organic
molecules) or multi-constituent/UVCB (e.g. plant extracts). It can be misleading to
assume that all naturally-occurring substances are benign, or that organisms are
unaffected by them. The standard methods for risk assessment specified REACH
have been developed mainly for anthropogenic substances, and could yield
misleading results when applied to naturally-occurring substances without serious
consideration of the assumptions. Risk assessments of organic naturally-occurring
substances present their own scientific challenges when compared to anthropogenic
substances. The substances are inevitably already present in the environment and
the potential risks in increasing exposure to these substances over background
levels need to be considered. This paper covers substances that: occur naturally in
the environment, are essential nutrients occur endogenously i.e. are present in
organisms including humans from metabolic processes. It addresses the following:
- The relationship between the natural origin of the substance and risk assessment
strategy. - How an assessment is performed when the amount released into the
environment is below the background level already present. - How to deal with
PNECs at concentrations which are below the background level in the environment.
- For man via the environment, how to deal with the issue of mammalian DNEL at
concentrations which are below the safe level for substances that are essential
nutrients or which are natural metabolites in the body. The following steps have
been identified, and will be exemplified: 1: Identify and characterise the
naturally-occurring substance 2: Identify the natural origin or source 3: Obtain or
determine the background concentration of the substance occurring naturally in the
environment and in humans 4: Identify the uses of the substance that will likely lead
to an increase in exposure above background concentration levels in the
environment and in humans 5: Assess exposure (including background levels) 6:
Obtain hazard property data 7: Interpret the hazard data relative to the background
concentration levels 8: Review and finalise the assessment strategy 9: Characterise
risk In respect of properties, biodegradability presents particular problems because
standard studies are not always appropriate and other information from known
metabolic pathways should be included.
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An Integrated Fact Sheet for the classification of complex inorganic materials
for environmental hazard
D. Heijerick, ARCHE; V. VEROUGSTRAETE, Eurometaux / EHS; B. Davies,
ICMM; H. Waeterschoot, Eurometaux; M. van Gheluwe, ARCHE
The general strategy for classifying chemical substances, compounds and mixtures
for the aquatic environment is hazard-based, and takes into account the intrinsic
properties (short and long term aquatic toxicity, solubility, degradation, and
bioaccumulation) of the substance or those of its components (OECD 2001a). The
United Nations’ Globally Harmonized System (UN-GHS) and the European
Union’s Classification, Labelling and Packaging are two important pieces of
legislations setting out procedures on how to derive correct classifications. For
metals and metal compounds the evaluation of both short term and long term
aquatic hazard potentials is based on appropriate standard ecotoxicity data as
determined with the soluble metal salt (acute and chronic values) and comparison
with the classification cut-off values. A number of problems are, however,
encountered when trying to use the methodology developed for soluble substances,
to classify insoluble metals, sparingly soluble metal compounds (SSMC) and
complex metallic materials such as alloys and ores & ore concentrates (hereafter
called O&C). Guidance on how to deal with the specific properties of such
materials when deriving a relevant environmental classification has been provided
in different notes, recently brought together in an Integrated Fact Sheet on the
classification of complex inorganic materials. The overall classification
methodology, as well as specific guidance for various types of complex inorganic
materials (with some emphasis on alloys), is provided in this presentation. The
overall classification strategy for complex inorganic materials is a tiered approach,
with each Tier requiring a higher level of detail on the composition, and on the
physico-chemical and bioavailabilty properties of the material. In addition, as
conducting tests and analyses on every complex inorganic material is technically
not feasible, it is recommended to group different materials together and to develop
a rationale for grouping materials together using information that is collected
during the characterisation phase of each material. The developed classification
strategy has been put in practicte on several alloys and O&Cs, and this exercise
demonstrated that worst-case classification – based on the Tier 1 approach – can be
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refined to a more realistic classification when higher tiers can be applied.
309
The Hydrocarbon Block Method for Environmental Risk Assessment of
Petroleum Products
M. Leon Paumen, ExxonMobil Biomedical Sciences / ExxonMobil Biomedical
Sciences TES Division; M. Comber; C.V. Eadsforth, Shell International; K. den
Haan, CONCAWE / Petroleum Products Safety; S. Linington, BP Castrol
Technology Centre; A.D. Redman, Exxon Mobil Biomedical Sciences; T.
Parkerton, ExxonMobil Biomedical Sciences Inc.
CONCAWE has developed an approach for assessing the risks to man and the
environment complying with the requirements of REACH. The approach adopted
for assessing the environmental fate and effects of these categories is based on the
Hydrocarbon Block Method (HBM) as described in the Technical Guidance
supporting REACH. Within the guidance it is clear that it is necessary to develop a
specific testing strategy to ensure that the composition of the sample to be tested in
the laboratory reflects fully the composition of the likely human or environmental
exposure. Given the complex nature of petroleum products these are likely to
fractionate once released into the environment, and the HBM approach addresses
this by assuming that the risk assessment can address the components of the UVCB
as though these components were single substances. The strategy has three main
strands: 1. Characterising the substance and identifying the HBs and possible
constituents 2. Compile relevant physical-chemical, fate and effect properties for
HB constituents 3. Estimate environmental emissions and the environmental
exposures of the constituents Based on these data and the assumption that there is
common mode of action, narcosis, the risks of the components are summed thus
giving the overall risk of the product, under assessment. Obviously, the
CONCAWE approach described above, only addresses the environmental risks for
the whole product that arise from normal use (i.e. spillages are excluded). As such
the talk will also address how the behaviour of the whole product differs from that
of constituents and thus the concerns that arise when addressing the whole product
with respect to the potential for erroneous estimation of the environmental risks.
The key questions that come from this approach that will be touched on during this
presentation are: - How is uncertainty in the composition of a product addressed
both in terms of absolute differences and on the impact of varying HBs? - Where
there are many thousands of possible constituents, what uncertainty is introduced
by the simplification of HBs to only a few structures? - Can uncertainties in
emissions be quantified and if so how do they get addressed?
310
Non-standard risk assessment - exploring the boundaries
K. Monsieurs, Apeiron Team n.v.; T. Vandenbrouck, Apeiron-Team; H. Moerman,
E. Van Asbroeck, Apeiron-team NV
The fundamental principles of risk assessment of chemicals are well established,
and in the framework of REACH, detailed guidance is made available by the
European Chemicals Agency (ECHA) on how to conduct a ‘standard’ chemical
safety assessment. Nevertheless, for the chemical safety assessment of more
complex cases, the standard principles often are not directly or not fully applicable,
and expert judgement is required to come to a conclusion regarding the thresholds
of safe use (DNELs, PNECs), the PBT status, or for the determination of relevant
exposure levels. Specific physicochemical properties of the substance, such as a
high volatility, a low water solubility, a high tendency to adsorp to solid matter, et
cetera can easily lead to non-standard risk assessments as these properties require
non-standard test designs and possibly even non-standard ways interpretating the
data, which is not always foreseen in the available guidance/legislation. The risk
assessment is even prone to an additional level of complexity when it regards
complex substances containing a high number of (similar or unsimilar) chemical
constituents. In those cases, the assessment can be hampered by the difference in
physicochemical, toxicological and/or ecotoxicological properties of each
constituent. Consequently, different constituents could exert different toxicokinetic
behaviour (e.g. adsorption, distribution, accumulation) and lead to different
metabolites. Likewise, the environmental fate of the constituents may be different,
e.g leading to differences in biodegradability or a different distribution between the
environmental compartments. In this presentation, we will discuss two
(anonimized) cases in which the standard risk assessment principles could not be
applied. The first case deals with a substance of complex composition. The
substance contains 30+ constituents with a variable but low water solubility. The
second case deals with a PBT assessment for an organic substance that has a high
tendency for adsorption. The challenges faced were the following: (i) How to
design a reliable test?, (ii) Will the adaptations to the standard approaches be
accepted in a regulatory context?, (iii) Time: how to meet the regulatory deadlines
while time for development of a non-standard test is not foreseen in the
regulation(s), (iv) Proportionality. The described case studies will address the
experienced interplay between the regulatory, industrial and academic points of
view.
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The "Assessment Entity" - an approach to support the transparency of
Chemical Safety Assessments under REACH
h. magaud; A. Ahrens, ECHA; C. Tissier, ECHA-European Chemicals Agency /
Risk Management; J. Vasquez Rodriguez, ECHA European Chemicals Agency
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Registrants of substances under the REACH regulation are obliged to carry out a
safety assessment for their substance if the manufactured or imported amount
exceeds 10 tons per year. If the substance meets the criteria to be classified as
hazardous the safety assessment must include exposure assessments for all uses of
the substance and a corresponding risk characterisation. The assessment is expected
to cover the whole life cycle of the substance. The exposure assessment shall take
into account transformation and/or degradations products of the substance that may
occur during use or after release into the environment. A substance registered under
REACH may consist of various constituents with a narrow or wide range of
properties, it may vary in its composition or forms, and the corresponding hazard
profile and the use pattern of the substance may be different for different forms or
compositions. Consequently a safety assessor under REACH may be confronted
with relatively complex assessment cases and transparent documentation in the
registration dossier may be a challenge. In order to improve transparency of
assessments in the future ECHA has developed the so called “assessment entity”
approach aiming to support a transparent organisation of assessment data for
substances with a more complex chemistry. The “assessment entity” is a wrapper
[container] for a set of substance property data (across endpoints) used for
assessment purpose. It enables the identification and tracing of one consistent
dataset per exposure assessment when two or more compositions/constituents are to
be taken into account in the assessment separately from each other. This approach
will be incorporated in the new generation of IUCLID and Chesar, ECHA’s tools
for registrants to report data and to assess hazards, exposure and risks. The new
functionalities will support the definition of assessment entities and will enable the
setting of links between various data sets that form a safety assessment, e.g. the
compositions/forms of a substance or groups of constituents, the corresponding
substance property and hazard profiles, the relevant uses, the conditions of use and
the corresponding exposure estimates.
312
The Application of Reactivity Driven Profiling to Identify Chemicals of
Higher Concern
M.A. Bonnell, Environment Canada / Ecological Assessment Division; O.
Mekenyan, Prof Dr Assen Zlatarov University / Laboratory of Mathematical
Chemistr
The ultimate goal of chemical evaluation is to answer the hypothesis question of
whether a chemical has the potential to cause adverse effects in target organisms.
This question has been answer both in the near field (local environment) as well as
the far field (remotely or globally distributed). The prioritization and assessment of
organic chemicals has often been approached using hazard properties (i.e., PBT,
vPvB), which because of the history and domain of the criteria for these properties,
may not adequately address some reactive and potentially quite potent chemistries
that are highly soluble in water (e.g., pharmaceuticals). It can also be argued that the
criteria for these properties better capture chemicals that can exist in the far field
(e.g., air half-life >2 days, water half-life >182 days) and may not address
chemicals in the near field that are “continuously present” and yet potent beyond
baseline narcosis. As a consequence there is a very real danger of making false
negative conclusions and committing Type II error during decision-making for
certain chemicals. Here we present an approach that compliments PBT analysis
with in silico mechanistic profiling to better address reactivity, ADME and the
tautomeric properties of a chemical. The anionic dye/drug additive/insecticide
Phloxine B, will be used to demonstrate this approach particularly because it would
not be captured as a PBT or vPvB chemical in the situation of no empirical data.
Two scenarios will be presented to reveal possible outcomes of risk conclusions: (1)
PBT profiling approach assuming no data, and (2) enhanced PBT profiling to
include reactivity and ADME profiling also assuming no data. These scenarios are
then compared with available empirical data including bioaccumulation and
ecotoxicity testing in a soil organism. Recommendations are made as to how
enhanced hazard property profiling can be achieved by combining PBT and
mechanistic approaches to avoid Type II for these “difficult to assess” substances.

Soil and water pollutants' assessment, monitoring and
remediation (II)
313
Effects-directed approach to assess changes in PAH composition and toxicity
following soil bioremediation
S. Simonich, Oregon State University / Depts of Chemistry and Environmental
Molecular Toxicology; L. Chibwe, Oregon State University / EMT
The bioremediation of soils contaminated with polycyclic aromatic hydrocarbons
(PAHs) is a concern due to the potential formation of more toxic oxygenated
byproducts. PAHs are persistent in the environment, resistant to biodegradation,
and some are known to have carcinogenic and mutagenic properties. Their
oxygenated derivatives are more likely to be mobile in the environment, and could
pose greater health risks. This study utilizes an effects-directed approach,
combining toxicity analysis using the novel DT40 chicken bioassay, and gas
chromatography mass spectrometry (GC/MS) for chemical analysis. The purpose
of the study is to isolate and identify compounds in soil, which could potentially be
the cause for increased toxicity in soil post bioremediation. We developed an
extraction method using pressurized liquid extraction (PLE), and fractionated the
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contaminants in the soil using silica solid phase extraction (SPE), by varying
solvent elution polarity. The DT40 bioassay was then used to assess the toxicity of
the different fractions. We observed an increase in the overall toxicity of the soil,
and an increase in genotoxicity and mutagenicity in certain fractions post
bioremediation.
314
Bacterial mobilization by chemotaxis as an innovative promoter for
bioremediation techniques
C. Jimenez Sanchez, Inst de Recursos Naturales y Agrobiol. de Sevilla /
Agroquimica y Conservacion de Suelos; J. Ortega-Calvo, Instituto de Recursos
Naturales y Agrobiologia / Agroquimica y Conservacion del Suelo
Bioremediation techniques can be limited by a low bioavailability which represents
the accessibility of the chemicals for biotransformation and toxicity to
microorganisms. Even more, bacterial mobilization in soils may be restricted by
several factors, including increased path lengths (tortuosity), bacterial adhesion to
surfaces, and geometrical restrictions due to pores of small diameter and dead ends.
We propose bacterial tactic response as a mechanism that could change the
swimming behavior and hence improve bacterial mobilization in saturated porous
media, thus promoting an enhanced biodegradation of pollutants. We characterized
the tactic response of naphthalene-degrading Pseudomonas putida G7 to different
dissolved organic matter (DOM) sources by capillary assays and by
computer-assisted motion analysis. Sunflower root exudates and humic acids (HA)
were used as representatives of fresh and weathered DOM at high concentrations
(~130 mg L-1) and at low DOM concentrations (~16 mg L-1). To test the effect of
tactic motility in the bacterial mobilization in soils, we assessed the influence of
DOM on bacterial strain deposition in porous media (sand) in well-controlled
column systems. We suggest that chemotactic sensing combined with changed
swimming modes could be the reason for the enhanced bacterial transport observed
with sunflower root exudates. We analyzed some motility parameters like speed or
rate of changes of direction to determine the effect of exudates on swimming
trajectories. Humic acids also promoted bacterial transport, but this effect was
caused by other mechanism different to chemotaxis, and possibly involved physical
interactions between the cell surface, the porous material and the DOM.
315
Impact of organic additives on the immobilization of heavy metals in the
phytoremediation process of degraded soils
A.E. Placek, A. Grobelak, Czestochowa University of Technology / Institute of
Environmental Engineering; D.P. Włóka, Czestochowa University of Technology /
The Faculty of Environmental Engineering and Biotechnology; A.R. Almas,
Norwegian University of Life Scienc
The presence of heavy metals in the natural environment, especially in areas used
for agriculture, is an important issue for environmental concerns. Trance elements
by plant organisms can be included in the food chain and biological circulation. A
characteristic feature of heavy metals is also capability to remain in the
environment for long period of time, as well as resistance to chemical and
biological degradation. Phytoremediation process involves a variety of techniques
which involves the plants for the treatment of soil from organic and inorganic
contaminants. An additional advantage of phytoremediation of soils is the
possibility of using waste and by-products as soil additives to support this process
and at the same time to affect the recycling and disposal of a significant amount of
waste substances. Soil organic additives are a source of organic matter and biogenic
elements which affect a significant improvement in the quality of the soil
environment. Moreover, they have the sorption ability related to the immobilization
of contaminants in soil. The aim of the research was to determine how the
application of organic additives into the soil surface improves the phytoremediation
process (conducted with two plant species) of soils contaminated with heavy
metals. The pot experiment was 1 year carried out under controlled conditions of
phytotron chamber. Soil material used in the study was collected from two sites
(Poland): the area in the zone of zinc smelter influence located in (Silesia region)
and also from post-mining land lignite mine dump in Belchatow. In this experiment
the following plat species were used: forest species (Pinus sylvestris L.) and energy
crops (Miscanthus giganteus). The amendments used for this study were different
types of organic amendments: sewage sludge, composts, coal mules, lacustrine
chalk to determine the degree of immobilization of pollutants in the soil. The
mobility of heavy metals in the soil can be decreased by the application of organic
additives such as: lacustrine chalk and compost from municipal waste compost
(compost 1). Selected energy crops, because of its excellent adaptability to change
habitat conditions, the possibility of gradual reclamation of degraded land and the
ability to prevent the migration of heavy metals into the soil and groundwater that
also enter the food chain, can be used in the remediation of soil and of soilless
devastated areas, as pioneering plants.
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Restoration of Contaminant-Impaired Ecosystems: Prevention or Cure?
A.M. Farag, U.S. Geological Survey; R.N. Hull, Intrinsik Environmental Sciences
Inc.; W.H. Clements, Colorado State University / Fish Wildlife and Conservation
Biology; S. Glomb, IOSDOI / Office of Restoration and Damage Assessment; D.
Larson; R.G. Stahl, E.I. DuPont de Nemours and Company / Corp Remediation;
J.L. Stauber, CSIRO; M.J. Hooper, USGS Columbia Environmental Research
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Center / Columbia Environmental Research Center; L. Kapustka, LK Consultancy;
S.N. Luoma, University of California, Davis / John Muir Institute of the
Environment; J.R. Rohr, University of South Florida / Department of Integrative
Biology; A. Wagner, Chevron
Multiple stressors from human activities are increasingly altering the composition
and integrity of our aquatic and terrestrial ecosystems. Land use change, mining
impacts, increasing urbanization and climate change are already having a major
impact on habitats, ecological processes and communities. The restoration of
contaminated ecosystems is even more important as open spaces and aquatic
resources become more limited throughout the world. The processes of preventing
contamination during restoration activities and restoring contaminated ecosystems
have unique issues that must be addressed including selection of ecosystem
restoration goals (to what do we restore?), restoration design (how do we restore?),
restoration effectiveness (have we been successful?) and anticipating pitfalls (e.g.
potential for attractive nuisance). This paper will discuss highlights of a recent joint
SETAC/SER-sponsored technical workshop on Restoration of Impaired
Ecosystems. Experts in the fields of aquatic and terrestrial ecotoxicology,
restoration, and related fields from both SETAC and the Society for Ecological
Restoration (SER) worked together to address issues and discuss case studies to
illustrate key approaches and research needs in ecosystem restoration. The overall
objective of the workshop was to define the best scientific practices available for
preventive restoration to limit potential contamination and for restoration of aquatic
and terrestrial ecosystems where toxicants have been released. This
multi-disciplinary approach and key outcomes from the workshop will be
discussed.
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The induced biodegradation of polycyclic aromatic hydrocarbons (PAHs) in
cultivation of Phalaris arundinacea
D.P. Włóka, Czestochowa University of Technology / The Faculty of
Environmental Engineering and Biotechnology; A.E. Placek, M. Kacprzak,
Czestochowa University of Technology / Institute of Environmental Engineering
Polycyclic aromatic hydrocarbons (PAHs) belong to the group of most commonly
present in environment organic contaminants. PAHs are build from at least two
aromatic rings and don't have any additional substituent's. They are hardly soluble
in water, however in presences of soil soluble organic fraction, they can easily
migrate to the deeper layers of soil profile. Due to the proven cancerogenic activity
of some representatives of PAHs, the occurrences of this substances in agriculture
soil is considered as potential risk to human health. Taking in around the above
maintained facts it can be stated that studies aimed to develop or evaluate new
environmental friendly methods for PAHs remediation are very important. The aim
of this study was to investigate the effectiveness of PAHs biodegradation in
growing of Phalaris arundinacea, fertilized with sewage sludge and mineral
sorbents. The study was conducted under the controlled conditions, by using the
phytotrone chamber. An experiment includes three steps. The first step rely on
performing complete characterization of used materials. Second step included the
preparation of analytical stand and 6-month incubation. During the incubation, in
week 24th the soil and leachate samples from each reactor were collected. Next, the
soil samples were subjected to PAHs content analysis and the leachate samples
were subjected to total carbon (TC) and total organic carbon (TOC) content
analysis. Step third includes the secondary measurements of soil physical and
chemical properties. Prepared experiment was consisted of 8 aerobic bioreactors.
Each bioreactor was filled witch following materials: 1-Soil; 2-Soil;
3-Soil+Sewage Sludge; 4-soil+sewage sludge; 5-soil+mineral sorbent;
6-soil+mineral sorbent; 7-soil+sewage sludge+mineral sorbent; 8-soil+sewage
sludge+mineral sorbent. On the surface of bioreactors 2, 4, 6 and 8 the seeds of
Phalaris arundinacea were also been introduced. Obtained results showed that,
fertilization with sewage sludge causes a temporary increase in the content of
organic pollutants such as PAHs in soil. The use of sorbents as a fertylization
material may decrease the mobility of pollutants in the soil environment. Direct
increase of soil sorption capacity by introducing mineral sorbents has a significant
impact on the induction of biodegradation of PAHs in soil. The cultivation of crops
such as Phalaris arundinacea has a positive effect on the biodegradation of PAHs
in soil.

bioremediationtask was confirmed by soil extraction followed by HPLC-DAD
analysis. Furthermore, the effective removal of pollutants was supported by
ecotoxicological analysis, based on algal growth assays, with a severe reduction in
soil toxicity (ca. 30-fold) after 2 weeks of treatment leading to a non-toxic soil.
Interestingly, MERC-free soil was still heavily polluted after this period, proving
that MERCs can be an effective tool for removing organic pollutants from soil.
\n(1) Rodrigo, J.; Boltes, K., Esteve-Núñez, A. Rodrigo, J., Boltes, K. and
Esteve-Núñez, A. (2013) Microbial-electrochemical bioremediation and
detoxification of dibenzothiophenepolluted soil. Chemosphere 101, 61-65

How can OMICS help REACH?
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Exploring the potential roles of metabolomics in chemical hazard assessment
M.R. Viant, University of Birmingham / School of Biosciences

320
Roles for new technologies in improving the risk assessment of chemicals in
consumer products
S. Marshall, Unilever / Safety and Environmental Assurance Centre

321
Opportunities for omics under REACH
W. De Coen, European Chemicals Agency - ECHA

322
Omics in the regulatory assessment of chemicals - challenges and chances
G. Streck, European Commission, DG ENTR / Department WANA

323
Discussion - Open floor to audience
J. Colbourne, University of Birmingham
We will start the discussion by proposing that our speakers and audience answer the
question: Can OMICS deliver solutions in time to be of practical value to REACH
and WFD? We aim to understand the position of the different stakeholders
regarding this problematic, and propose to draw a guideline on how to proceed,
with the different assays and novel technologies, in order to achieve a good
integration of this data into Risk Management. Making it more useful for the policy
makers and enforcement agencies, simultaneously, allowing the industry to move at
a faster pace towards responsible innovation, and presenting the scientific
community with clear goals a special note on time and cost effectiveness to meet
these legislative and regulatory challenges.

Periphyton ecology and ecotoxicology: how much complexity
and reproducibility are required to connect both
perspectives?
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Fungicide effects on stream benthic microbial communities: influence of
substratum type
F. Donnadieu, F. Rossi, P. Besse-Hoggan, C. Forestier, Université Blaise Pascal; J.
Artigas,
Fungicides reaching stream ecosystems can show different capacities to adsorb
onto benthic substrata, and thus, cause contrasting effects on their associated
microbial communities. This study aims to evaluate the potential of tebuconazole
(TBZ) adsorption onto submerged leaves and sand substrata and identify its effects
on the biomass and functioning of microbial communities. An indoor stream
channel experiment was designed to test TBZ effects on leaves alone, sand alone,
and mixed leaves+sand substrata during five weeks. Weekly samplings evaluated
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TBZ effects (10.7 ± 0.3 µg L-1, average exposure concentration) on microbial
Strategies for cleaning up ATRAZINE-polluted soils using Microbial
biomass, diversity and activity (litter breakdown rates, sporulation rates and
Electroremediating Cells (MERCs)
extracellular enzyme activities) of fungi and bacteria as well as the 7-day
A.D. Garay; K. Boltes Espínola, A. Esteve-Núñez, University of Alcala
percentage of TBZ dissipation in channels. Results showed that TBZ significantly
Bioremediation is a cost-effective technology for treating polluted soils. However, reduced fungal biomass (17-20 % with respect to controls) but increased the
the availability of suitable electron acceptors to sustain microbial respiration can
bacterial biomass (34-50 %) on leaves and sand incubated alone. TBZ significantly
reduce the microbial detoxification activity. The concept of using electrodes to
inhibited phenol oxidase activity (36 %) in sand microbial communities but not that
overcome this metabolic limitation led recently to the concept of Microbial
on leaves. Differences in TBZ effects between leaves and sand communities were
Electroremediating Cells MERCs (1). In contrast with standard environmental
not explained by differences in TBZ adsorption between substrata but more likely
applications as sedimentary Microbial Fuel Cells (sMFC), MERCs do not aim
were related to the different biomass accrual and structure of microbial
power production but to maximize biodegradation rates around the electrode by
communities. Mixing (leaves+sand) substrata tended to attenuate TBZ effects on
offering a never-ending electron\nsink.\nOur work demonstrates that natural
microbial communities, and this was probably explained by the greater substratum
population can be effectively stimulated by MERCs in order to bioremediate a soil surface area available for TBZ adsorption. This hypothesis was confirmed by the
polluted with the herbicide atrazine (2-chloro-4-ethylamino-6-isopropyl
greater percentage of TBZ dissipation measured in (leaves+sand) channels.
amino-1,3,5-triazine). Residual concentration of atrazine was ca. 6-fold lower in
However, substrata mixture did not only dilute but modified TBZ effects in sand
MERC-treated soil than in MERC-free soil after 2 weeks of assay. This effective
communities [increase of fungal biomass (14 %) and hyphomycete sporulation
69
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rates (82 %)]. This result suggests that sand can eventually represent a suitable
microenvironment for fungal development during TBZ contamination episodes.
The present study shows the relevance of benthic substrata heterogeneity in
determining the fate and effects of TBZ in agricultural streams, but also highlights
the contrasting response between fungi and bacteria to cope with the fungicide.
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Arsenic toxicity effects to microbial communities in indoor experimental
channels mimicking fluvial system
A.M. Romani, University of Girona / Institut dEcologia Aquàtica; B. Tuulaikhuu,
University of Girona / Environmental Science; H. Guasch, Institute of Aquatic
Ecology
This study aimed to evaluate the fate and effects of a long-term, environmentally
realistic concentration of Arsenic (As) exposure on some of the biofilm functions in
a simplified fluvial system including interaction between fish and biofilm. The
presence of fish provides a high ecological realism through contribution of
nutrients, since arsenic toxicity is more severe to nutrient starved periphitons. On
the other hand, biofilm may also influence arsenic toxicity to fish due to adsorption,
uptake and/or transformation of arsenic. Biofilm were exposed for 59 days to
arsenic (120 µg/L AsV, nominal concentration) under the presence of fish
(Gambusia holbrooki) with a biomass of 27.95±3.7g/m3 in a recirculating system.
Nutrient input from fish was calculated based on mass balance equation and
compared with nutrient contents in the different compartments of the system:
illuminated substrata, sediment, fish and water. Arsenic fate to the different
compartments was also quantified and a set of biofilm endpoints related to
community composition (algal groups), biomass growth (AFDW and Chl a) and
microbial activity (phosphatase and β glucosidase) were examined. Fish had a
significant contribution to phosphorus input, providing background P
concentration. As mostly adsorbed to sediment (79,7%) leading to 40.7 µg/L As
(V), as calculated daily average exposure. On the other hand, As concentration in
periphyton was higher (15,9±4,8mg/kg), supporting the use of arsenic
accumulation in periphytic biofilms as biomarker of As exposure in natural
systems. As exposure inhibited the growth of diatoms, moreover, considering the
relative flourescence of the groups of algae: diatoms dropped off significanltly and
the percentage of green algae increased through time indicating a selective pressure
towards the former. Total biomass of biofilm and chlorophyll a in the sediment,
were affected by As, making the biofilm heterotrophic. Phosphatase activity were
significantly lower in As treatment not demanding more phosphorus in this
oligotrophic system, since aothotrophic biofilm growth has already inhibited, also
there is direct influence of As to the bacteria in the sediment. We conclude that
exposure to arsenic at environmentally realistic concentrations and conditions will
directly and indirectly affect the base (primary producers) of the aquatic food chain
and its respective contribution to nutrient cycling impairing the normal functioning
of the ecosystem.
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Bioavailability of mercury to natural freshwater periphyton and consequences
on periphyton composition
P. Dranguet, Institut Forel, University of Geneva / Section of Earth and
Environmental Sciences Institute Forel and Institute for Environmental Sciences; S.
Le Faucheur, Section of Earth and Environmental Sciences Institute Forel and
Institute for Environmental Sciences; C. Cosio, Geneva University / Institute Forel
Earth and Environmental Sciences; V.I. Slaveykova, University of Geneva /
Section of Earth and Environmental Sciences Institute Forel and Institute for
Environmental Sciences
Mercury (Hg) is a global contaminant, whose most dangerous form is
methylmercury (CH3Hg) due to its biomagnification along the trophic chain.
Periphyton is a complex community composed of autotroph and heterotroph
organisms embedded in an abiotic matrix, which represents a pathway of Hg
incorporation into the food chain. The present study aims to improve the
understanding of Hg accumulation in natural biofilms along a gradient of Hg
contamination and to explore the link between Hg speciation in water, its
bioaccumulation and periphyton composition. Biofilm was grown on artificial
substrates for three weeks and analysed for their composition by epifluorescence
microscopy (for abiotic and biotic fractions) and by pyrosequencing (for taxonomy
analysis). Inorganic Hg content was analysed w/wo a washing step in order to
discriminate total Hg (Hgtot) and Hg strongly attached to periphyton (Hgn-ext and
CH3Hgn-ext). Physicochemical parameters of ambient waters at each sampling sites
were also measured such as pH, anion/cation, dissolved organic matter and Hg
concentrations. The dissolved HgII concentration was found to be higher in the most
polluted site of Babeni (11.5 ± 4.6 pM) compare to the control site (2.4 ± 0.3 pM)
and the other studied sites. However CH3Hg concentrations were similar at all the
studied sites (0.75 pM). Bioaccumulation of HgII was found to be positively linked
with Hg(OH)2 concentration in water. The proportion of the abiotic fraction was the
highest in the most contaminated site (82 ± 25%) compare to control site (24.1 ±
9.2%). Pyrosequencing allowed us to observe an increase of four bacterial phyla
Verrucomicrobia, Firmicutes, Cyanobacteria and Bacteroidestes along Hg
gradient. A relationship was observed between Hg content in periphyton and its
composition. Indeed when the biotic fraction increased, bioaccumulation of Hg
decreased e.g in the control site, the biotic fraction was close to 90% and Hgn-ext was
166 pmol.g dw whereas in Babeni, the biotic fraction was 44% and Hgn-ext was 973
70

pmol.g dw. Overall the results of the present study demonstrated the importance of
both chemical speciation of Hg and periphyton composition in HgII and CH3Hg
accumulation by periphyton and have important implications for the use of
periphyton in ecotoxicology.
327
Adaptation of periphytic communities to copper and silver in an
artificially-controlled exposure
A. Autret, Irstea Antony UMR 6143 M2C CNRS / UMR MC CNRS; E. Uher; I.
Friedel, Irstea Antony; T. Berthe, UMR 6143 M2C CNRS; L. Fechner, Irstea
Antony; F. Petit, UMR 6143 M2C CNRS
Linking urban pollution to biological effects depends on the knowledge of
biological-mechanisms. The microbial community provides a good level of
biological organization to evaluate the toxic impacts on living organisms with
different levels of sensitivity. River biofilms, which are at the basis of aquatic
systems, allow assessing the toxic effects of micro-pollutants currently affecting
aquatic systems. To this end, a microcosm approach has been developed to analyse
how bacterial periphytic communities adapt to metals. River biofilms were exposed
to two concentrations (10 and 100 μg.L-1) of Cu and Ag in mono- and bi-metallic
conditions during five weeks. The adaptation of microbial communities was studied
by the pollution-induced community tolerance (PICT) approach, a short-term
toxicity test based on β-glucosidase activity in order to assess heterotrophic biofilm
tolerance. The adaptation of bacterial communities was also assessed by examining
the bacterial diversity and also through the occurrence and expression of genes
involved in the silver and copper efflux - such as silA (Ag), copA and cusA (Cu) by
PCR and RT-PCR. The bacterial diversity was evaluated by sequencing the gene
encoding 16 rRNA (V3-V4 fragment) using the Illumina Miseq technology. PICT
measurement was not carried out on two biofilms (no biofilm development for
bi-exposure to 100 μg.L-1 and weak β-glucosidase activity measured on biofilm
exposed to 100 μg.L-1 of silver). No PICT effect was observed on the 5 other
biofilms tested. The Ag10 biofilm expressed co-tolerance to Cu. silA was detected
in all silver-exposed biofilms including the control biofilm, whereas cusA was only
detected in Cu100 and bi-metallic biofilms. copA genewas absentin all biofilms.
cDNAs related to silA were detected in all silver-exposed biofilms. The first
interpretation of bacterial diversity (still on-going) has revealed the dominance of
Burkholderiales insilver-exposed-biofilm community, corresponding tomore than
50% of Ag100 biofilm diversity (mainly represented by the Aquabacterium genus).
After an exposure to both metals, more than 50% of the bacterial community
organization was represented by two orders corresponding to Rhizobiales (23%)
and Db1-14 (alpha-Proteobacteria ; 30%). In conclusion, the bacteria periphytic
communities seem to express silA gene when exposed to silver.Quantification of
silA and cusA genes and the related cDNAs by qPCR will carry out the level of its
occurrence and expression.
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Complex communities exposed to multiple pollutants: using passive sampler
extracts in periphyton ecotoxicology
S. Morin, Irstea / UR EABX; S. KIM TIAM, INRS - Eau, Terre et Environnement;
S. Pesce, Irstea / UR MALY; A. Moreira, Irstea / Unité de recherche REBX; M.
Eon, Irstea / UR EABX; C. Gardia Parege, EPOC-LPTC / UMR CNRS
EPOCLPTC; H. Budzinski, University of Bordeaux / UMR EPOC Equipe LPTC;
N. Mazzella, Irstea
In rivers, risk assessment requires taking into account both the complexity of
contaminations (multiple substances at low concentrations), and the increasing
demand for ecologically realistic biological endpoints used in toxicity testing.
These issues can be tackled by coupling toxicity assessment using complex
communities, such as periphyton (composed of microalgae, bacteria, fungi,
protozoa, etc.), and complex contaminants like passive samplers extracts (PSE).
Here we propose to review some recent progresses in ecotoxicology allowed by the
joint use of PSE from POCIS (Polar Organic Chemical Integrative Samplers) and
river periphyton. More specifically, we will present diverse experimental
approaches, aiming: -at characterizing the “toxic potential” of waters and applying
the pollution community induced tolerance –PICT– approach to pesticide mixtures,
-at identifying the compounds responsible for toxicity in the mixture
(effect-directed analyses –EDA), and -at increasing the environmental realism in
microcosm experiments by performing chronic low dose exposure to mixtures from
PSE. We were able to detect PICT in periphyton collected in rivers showing a
gradient of increasing pesticide concentrations or at sites with different
contamination profiles using toxicity tests with PSE from the field. From a pesticide
mixture that proved to be toxic, we performed successive fractionation steps to
identify, through an EDA approach, the substance(s) responsible for toxicity. In the
mixture we used, however, no individual fraction was found to explain the impacts
of the cocktails, whereas combinations of fractions did. This highlights the need to
consider the “mixture issue” in environmental risk assessment. One way to improve
mixture toxicity assessment is to implement chronic exposure experiments with
PSE. We successfully performed artificial channel experiments using of PSE as a
complex contaminant at low doses. The environmentally relevant concentrations
tested drove community changes, in their structure (biomass, composition) as well
as in their functions (enzymatic activities). Altogether, these encouraging results
open wide perspectives for a more realistic risk assessment, from both biological
and chemical points of view.
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Wildlife ecotoxicology from molecular to population effects (I)
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Residue analyses of grey partridge's abnormal eggs: exposure to mixtures of
plant protection products found in the real world
e. bro, ONCFS / Wildlife Research; J. Devillers, CTIS; F. Millot, ONCFS; A.
Decors, ONCFS / SAGIR Network
Unintentional effects of current plant protection products (PPPs) use on non-target
animals are little documented in situ on vertebrates living in cultivated farmlands.
In this context, we are investigating the effects of grey partridge exposure to PPPs
on its reproduction. This declining gamebird, typical of European cereal
ecosystems, is especially exposed to PPPs during its whole life-cycle and appeared
as a relevant focal species. The field study was carried out on 12 sites typical of
French intensively cultivated farmlands where the grey partridge is still present as
wild populations. 467 females were radiotracked daily. We detected 281 clutches (>
2500 eggs). All the biological material (pipped eggshells of hatched eggs as well as
destroyed and intact eggs) was collected for a detailed description, some measures
and further laboratory analyses. We recorded the following endpoints: clutch fate
and cause of failure; clutch size; % of fertile eggs; % of dead embryos, stage of
development and macroscopic anomalies; eggshell thickness. In a previous work,
we determined the potential exposure of clutches to active substances during
pre-laying, laying and incubation periods, based on the spatial and temporal
coincidence between partridge presence in crop fields and pesticide application on
those fields (known from a survey of 142 farmers). In addition, we performed
residue analyses on 80-90 eggs using screening methods including ca. 500 active
substances. After a short presentation of the whole study, we will briefly describe
the field data for the most relevant reproductive endpoints, identifying suspicious
anomalies in clutch or egg characteristics and quantifying them. Then we will
report the results of residue analyses, focusing on the complex mixtures found in the
real world and discussing the similarities and differences between potential and
actual exposures. At this stage of our work, we supplemented our initial field
dataset to develop in silico models to examine, and if possible to predict, the effects
of bird exposure to active substances on the characteristics and output of their eggs.
This research is funded by the Pesticides – Ecophyto 2018 program of the French
Ministry in charge of Environment.
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Are neonicotinoid insecticides associated with northern bobwhite declines in
Texas?
M.A. Mora, H. Baldwin, Texas A&M University / Wildlife and Fisheries Sciences
Neonicotinoid insecticides, primarily imidacloprid, thiametoxan, clothianidin,
dinotefuran, and acetamiprid have been used in Texas since 1995. In 2009, the
estimated use of imidacloprid in Texas, was close to one million pounds, and it was
used primarily on corn, soybeans, and wheat. The regions with the heaviest
applications were the Panhandle, Rolling Plains, Gulf Coast and coastal plain, and
the Lower Rio Grande Valley. Studies in the U.S. and Europe have shown that
neonicotinoid insecticides could have different effects on birds which could lead to
population declines. During the first two weeks of their life, quail chicks in Texas
feed primarily on arthropods (>80%), including leafhoppers, flies, bees, and wasps.
Insects can accumulate significant concentrations of neonicotinoids. Moreover,
Northern bobwhites can feed heavily on crop seeds (e.g. wheat, milo, corn, and
soybean) during the fall-winter. Seeds treated with imidacloprid could possibly lead
to reproductive abnormalities in birds. We compiled information on the use of
neonicotinoid insecticides in Texas over the last 20+ years, using data from the
USGS NAWQA database (http://water.usgs.gov/nawqa/pnsp/usage/maps/). We
also compiled quail population data from Texas using the Texas Parks and Wildlife
Department roadside survey data collected over the same time period. We
correlated quail population trends with neonicotinoid insecticide use in Texas to
establish possible cause-effect linkages. The results indicate a significant negative
correlation between neonicotinoid insecticide use in Texas and quail population
declines. We are currently conducting GIS analysis to more effectively determine
the relationship between quail population changes and heavy neonicotinoid use in
important agricultural areas in Texas. Additionally, data on tissues and crop
contents of bobwhite quail collected all over the state will be examined and
correlated with areas of heavy use of neonicotinoids in Texas.
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Identity of key amino acids in the AHR1 ligand-binding domain predicts avian
sensitivity to dioxin like compounds: in vivo verification in European starlings
M.L. Eng, Simon Fraser University; J.E. Elliott, Environment Canada / Science
Technology Branch; S. Jones, Thomson Scientific / Books Acquisition; T.
Williams, Simon Fraser University; K.G. Drouillard, University of Windsor / Great
Lakes Institute for Environmental Research; S.W. Kennedy, Environment Canada
Avian species are highly variable in their sensitivity of to the embyrotoxic effects of
dioxin-like compounds (DLCs), and this variability in sensitivity can be predicted
by the amino acid identity at two key sites within the ligand binding domain of the
aryl hydrocarbon receptor 1 (AHR1). The domestic chicken (Gallus gallus
domesticus) has been established as a highly sensitive species to the toxic effects of
DLCs. Results from genotyping and in vitro assays predict that the European
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starling (Sturnus vulgaris) is also highly sensitive to DLC toxicity. The objective of
this study was to test that prediction in vivo. To do this, we used egg injections in
field nesting starlings with 3,3’,4,4’,5-pentachlorobiphenyl (PCB-126), a
dioxin-like PCB. Eggs were dosed with either the vehicle control or one of five
doses (1.4, 7.1, 15.9, 32.1, 52.9 ng PCB-126/g egg). Eggs were incubated by
parents until pipping, and then placed on an incubator to monitor hatching so that
individual hatchlings could be attributed to specific eggs. Hatching success in
vehicle-injected eggs was equivalent to unmanipulated starling eggs (94%). There
was a dose-dependent increase in embryo mortality, and the LD50 (95% CI) was
5.61 (2.33-9.08) ng/g. Hepatic CYP1A4/5 mRNA expression in hatchlings also
increased in a dose-dependent manner, with CYP1A4 being more induced than
CYP1A5. There was no effect of dose on morphological measures, and we did not
observe any overt malformations. These results indicate that other than the chicken,
the European starling is the most sensitive species to the effects of PCB-126 on
avian embryo mortality reported to date, which supports the prediction of relative
sensitivity to DLCs based on amino acid sequence of the ARH1.
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Wetlands receiving effluents of wastewater treatment plants: an ecological
trap for waterbirds
J. López Perea, Instituto de Investigacion en Recursos Cinegeticos / Unidad de
Ecología y Ciencia Animal; J. Feliu, Instituto de Investigacion en Recursos
Cinegeticos; P.R. Camarero, UCLMCSIC; R. Mateo, U.C.L.M.-C.S.I.C. / Instituto
de Investigacion en Recursos Cinegeticos
The destination of the effluents of wastewater treatment plants in flat semiarid
regions is frequently a natural or artificial wetlands that also helps in a tertiary
treatment of the water, transforming some temporary wetlands into permanents
lakes. This type of permanent lakes tends to eutrophication and then their high
productivity makes them attractive for waterbirds feeding on aquatic invertebrates.
However, this environment can also act as an ecological trap because of the higher
prevalence of pathogenic bacteria and organic pollutants from treated sewage water
coming from urban and industrial sources. The present work has been focused on
the study on the presence of persistent organic pollutants in waterbirds from a
wetland that receives the effluent of a wastewater treatment plant (Navaseca
Lagoon) and how these pollutants affect their levels of plasma antioxidants
compared with birds from non-polluted sites (Tablas de Daimiel National Park).
Blood samples were collected of total number of 99 common moorhens (Gallinula
chloropus) to determine plasma levels of vitamins (retinol and α-tocopherol) and
carotenoids (lutein) and blood concentrations of OC pesticides and PCBs. The most
prevalent OCs in blood of common moorhen were o,p’-DDE, p,p’-DDE, HCB and
ΣPCBs. Moorhens showed higher levels of PCBs in Navaseca than in Tablas de
Daimiel National Park and a similar trend was observed for the other persistent
pollutants. The levels of plasma retinol were higher in Tablas de Daimiel than in
Navaseca Lagoon and a similar non-significant trend was observed for α-tocopherol
and lutein. Differences observed here in retinol levels could be associated with the
exposure to persistent pollutants, in especial to PCBs. However, the low negative
correlation found between retinol and PCBs may be explained by the contribution
on this effect of other pollutants being accumulated in Navaseca lagoon like heavy
metals or other organic pollutants or even by the presence of avian pathogens in the
area.Our results indicate clear differences in the accumulation of PCBs and the
retinol levels between the two study areas. Retinol has important roles in functions
involved in the maintenance of the health status of animals. Birds attracted to these
highly productive eutrophic wetlands that receive effluents from wastewater
treatment plants may suffer negative impacts on their health due to the
accumulation of persistent pollutants and the consequent retinol status unbalance.
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Pb shot ingestion, oxidative stress and carotenoid-based coloration in
waterbirds from the Ebro delta, NE Spain
N. Vallverdu-Coll, Instituto de Investigacion en Recursos Cinegeticos / Wildlife
Toxicology; F. Mougeot, EEZA; M.E. Ortiz Santaliestra, Institute for
Environmental Sciences University of Koblenz-Landau / Institute for
Environmental Sciences; A. Lopez-Antia, Instituto de Investigación en Recursos
Cinegéticos (IREC); J. Rodríguez-Estival, University of Calgary / Ecosystem and
Public Health; R. Mateo, U.C.L.M.-C.S.I.C. / Instituto de Investigacion en
Recursos Cinegeticos
The ingestion of lead (Pb) shot constitutes the main cause of Pb poisoning in
avifauna, but less is known about the sublethal effects and their consequences at a
population level. We studied the relationship between Pb shot ingestion, oxidative
stress and coloration in mallards from the Ebro delta. A total of 109 mallards were
captured between 2008 and 2012, and blood samples were collected to analize Pb
concentration and δ-aminolevulinic acid dehydratase (δ-ALAD) activity.
Malondialdehyde concentration (MDA), total and oxidized glutathion levels (GSHt
and GSHox), and activity of superoxide dismutase (SOD) and glutathione
peroxidase (GPx) were quantified in red blood cells. Vitamins (retinol,
α-tocopherol) and carotenoids (lutein, zeaxanthin) levels were analyzed in plasma.
Carotenoid-based coloration was studied by spectrophotometry, measuring beack
yellowness in males, and leg orangeness in both gender. Blood Pb concentrations
were lower in 2012 than in 2008-09 (p=0.008), which can be related to the ban on
the use of Pb shot in 2003. Blood Pb levels in 2012 were negatively associated with
δ-ALAD activity (r=-0.837, p< 0.001). GPx activity (p=0.016) and MDA (p=0.043)
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levels were positively related to blood Pb concentration. A significant interaction
between sex and blood Pb levels explained the variation in retinol (p=0.033), GSHt
(p=0.079) and GSHox (p=0.017) levels, with negative relationships in females and
positive relationships in males. In females, leg orangeness did not vary with blood
Pb levels. In males, leg orangeness (p=0.010) and beak yellowness (p=0.008)
negatively correlated with blood Pb levels. Beak yellowness positively correlated
with zeaxantin (p< 0.001), α-tocopherol (p=0.010) and GSHox (p=0.073) levels,
and the association between blood Pb and coloration remained when controlling for
these parameters (all p< 0.017). Although blood Pb levels decreased after the ban
on Pb ammunition, Pb exposure still occurred in 2012, and affected several
oxidative stress indicators and coloration in males, which is known to influence
reproductive investment in mallards. Exposed females may have compensated Pb
effects by investing antioxidants to counter oxidative stress, without compromising
coloration. Males may have mobilized antioxidants to counter Pb-induced oxidative
stress at expenses of coloration, reflecting the carotenoid-antioxidant allocation
trade-off between the expression of sexual signals and the oxidative stress-sensitive
functions.
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Environmental and anthropogenic stressors and impacts on gulls
S. Lacorte, A. Bertolero, IDAEA-CSIC / Environmental Chemistry; E. Abad, CSIC
/ Dioxin Laboratory Environmental Chemistry Department; C. Porte, CSIC IIQAB / Environmental Chemistry; S. Diez, CSIC-IDAEA / Environmental
Chemistry; F. Santos, University of Barcelona / Analytical Chemistry
Nowadays, many habitats are strongly affected by anthropogenic and
environmental pressures which can affect the wellbeing of many species. This study
is focused on the effects of environmental and anthropogenic stressors on gulls,
considering effects that span from biochemical to population level. The species
studied are the yellow-legged gull (Larus michahellis, YLG) and the Audouin’s
gull (Larus audouinii, AG). YLG is a common, large and opportunistic gull, with an
omnivorous diet but often scavenges on refuse tips. On the other hand, AG is a
medium size gull, endemic of the Mediterranean area, categorized as Near
Threatened species on the IUCN 2012 Red List (IUCN, 2012). AG is a piscivorous
species, considered a specialist in the capture of clupeiforms (pelagic fishes), but
they can also feed on fishery discards and terrestrial preys. Whereas YLG is widely
spread over the Iberian Peninsula, AG is concentrated in the Ebro Delta and
Chafarinas colonies. In Spain, gull colonies are generally settled in National,
Hunting Refugees and Natural Parks, areas with high levels of conservation and
protection. However, gulls, and indirectly other species, are affected by multiple
stressors that can induce effects at individual or population level. We have first
determined the pressures in the National Park of Atlantic Islands, in Chafarinas
Islands and in the Ebro delta Natural Park. The species studied were YLG and in the
Ebro delta, we also studied AG. In each colony, we have collected gull eggs and
eventually blood. The array of parameters studied were: Characterization of
Persistent Organic Pollutants (POPs) in gull eggs; bioaccumulation; maternal
transfer of contaminants; neurotoxicity; endocrine disruption; eggshell thinning;
population effects. Gulls are affected by the human impact and by the
environmental disturbances. Overall, it is important to carry out integrative
approaches to determine the dynamics and effects of contaminants in birds by
combining chemical characterization with biochemical and field analysis to identify
compounds, concentrations and toxicological endpoints to better assess the real risk
of contaminants. Acknowledgement – This study was financed by the Ministry of
Environment of Spain (project from the National Parks 2012-768).

Latest advances in passive sampling and dosing (III)
335
Chemical and toxicological screening of large rivers using mobile passive
sampling
B. Vrana, Masaryk University, Faculty of Science, RECETOX / RECETOX
Research Centre for Toxic Compounds in the Environment; F. Smedes,
DELTARES / BGS; T. Rusina, Masaryk University / RECETOX Research Centre
for Toxic Compounds in the Environment; K. Okonski, Masaryk University
Faculty of Science / RECETOX Research Centre for Toxic Compounds in the
Environment; I.J. Allan, Norsk Institutt for Vannforskning; M. Grung, NIVA; K.
Hilscherova, Masaryk University, Faculty of Science, RECETOX / RECETOX
Research Centre for Toxic Compounds in the Environment; J. Novak, Masaryk
University / RECETOX; P. Tarabek, Water Research Institute; R. Grabic,
University of South Bohemia in CB / Faculty of Fisheries and Protection of Waters,
South Bohemian Research Center of Aquaculture and Biodiversity of
Hydrocenoses; J. Slobodnik, Environmental Institute
Organic pollutants are often present in the water column at trace concentrations that
are difficult to detect when conventional low volume spot sampling of water is
applied. We present a novel representative mobile passive sampling approach for
screening of trace organic pollutants and their toxic potentials along large rivers.
The concept was successfully applied in summer 2013 within the Joint Danube
Survey 3. The application of temporally- and spatially- integrative passive
sampling approach resulted in samples that provide a representative picture of
pollution situation for eight defined stretches of the Danube River. Despite the low
or sub- ng l-1 concentrations of most organic pollutants present in the free dissolved
72

phase, passive sampling enabled to clearly identify spatial gradients of a broad
range of organic pollutants in the water column, including PCBs, organochlorine
compounds, PAHs, alkylphenols, selected polar pesticides and pharmaceuticals. In
many cases, the integrative character of passive sampling allowed measurement of
compounds down to pg l-1 levels where methods based on low volume spot
sampling of water applied in the previous Danube survey failed to detect them. The
combination of passive samplers with bioassays presents a very promising
approach for detection of various toxic potentials along the river and for
identification of areas of concern for further investigation.
336
Pore water and accessible concentrations of hydrophobic contaminants in
Danube sediments of the Serbian stretch estimated by multi-ratio equilibrium
passive sampling
T. Rusina, Masaryk University / RECETOX Research Centre for Toxic
Compounds in the Environment; K. Okonski, Masaryk University Faculty of
Science / RECETOX Research Centre for Toxic Compounds in the Environment;
B. Vrana, Masaryk University, Faculty of Science, RECETOX / RECETOX
Research Centre for Toxic Compounds in the Environment; F. Smedes,
DELTARES / BGS
Freely dissolved concentration in pore water and the accessible/releasable
concentration of hydrophobic contaminants in sediment are both relevant
parameters for availability of contaminants and for uptake by organisms in
sediment. These parameters were measured by multi-ratio equilibrium passive
sampling, equilibrating sediments sampled in Danube river at 11 Serbian locations
and silicone rubber passive samplers at largely differing sampler−sediment ratios.
Low sampler/sediment ratios yield the concentration in the pore water (minor
depletion of the sediment). Equilibrations at high sampler/sediment ratios yield the
accessible concentration in the sediment, i.e. maximum depletion of the sediment.
In the present work freely dissolved and accessible concentrations of polycyclic
aromatic hydrocarbons (PAHs), organochlorine pesticides (OCPs), polychlorinated
biphenyls (PCBs), musks and alkylphosphates were measured. The accessible
fraction was calculated as the ratio of the accessible concentration and the measured
total concentration in the the sediments. For different classes of hydrophobic
contaminants accessible fractions varied. The lowest accessible concentrations
were observed for PAHs in average between 10-40%. By contrast PCBs were in
majority of locations fully available. Detected musk compounds were often not
fully available. The lowest pore water concentrations were detected for PCBs at the
level of 1-3 pg/L demonstrating high sensitivity of the method.
337
Equilibrium passive sampling as a tool to study hydrophobic organic
chemicals in the sediment pore water of the German Bight (North Sea) and
Wadden Sea
N.C. Niehus, Hamburg University of Applied Sciences (HAW) / Department of
Environmental Engineering; B. Brockmeyer, German Federal Maritime and
Hydrographic Agency (BSH); T. Seiler, RWTH Aachen University / Ecosystem
Analysis; H. Hollert, RWTH Aachen University / Institute for Environmental
Research; G. Witt, HAW Hamburg / Department of Environmental Engineering
Hydrophobic organic chemicals (HOCs) like polycyclic aromatic hydrocarbons
(PAHs) and polychlorinated biphenyls (PCBs) are of high interest in terms of
today’s sediment risk assessment and particularly bioavailability, bioconcentration
and baseline toxicity. Passive sampling allows to determine freely dissolved
concentrations and actually describe the transfer from sediment into the water
phase. Ex-situ solid phase micro extraction (SPME) as a passive sampling tool was
applied to measure freely dissolved concentrations (Cfree) and chemical activities (a)
of PAHs and PCBs in sediment samples from the North Sea and Wadden Sea. In
order to assess biological effects the two conventional bioassays FET and EROD
assay were conducted for investigating ASE extracts of the North Sea samples.
Additionally a passive dosing version of the FET using silicone O-Rings loaded
with single PAHs was performed. The composition of Cfree among the North Sea
sampling stations was similar, and as a consequence also the chemical activities.
Freely dissolved concentrations of PAHs and PCBs in North Sea sediments were
rather low and ranged between 0.79 10-3 and 1.34 ng/L. Pyrene showed the highest
concentrations in all samples. This suggests a special burden of pyrene, since it is
less soluble than phenanthrene or anthracene, yet there is a higher concentration in
the pore water. Compositions of Cfree in Wadden Sea sediments were different from
the North Sea because PCB concentrations were higher, especially PCB 153. ASE
extracts in the bioassays gave higher effects for samples from near the Elbe estuary,
while extracts of sediments from the open sea showed no effects. These findings are
compatible with the higher concentrations near the Elbe estuary. Using silicone
O-Rings in the FET as passive dosing devices was easy viable and showed a good
reproducibility. Naphthalene, phenanthrene, anthracene and fluorene exhibited
high mortality at saturation level while fluoranthene showed low and
benzo[a]pyrene no effects. In order to investigate PAH mixtures in realistic
compositions, a passive dosing FET using recreated North Sea / Wadden Sea pore
water is currently conducted.
338
Field Assessment of Natural Attenuation Processes Using Passive Sampling
Methods
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D. Lin, Stanford University / Department of Civil and Environmental Engineering;
E. Eek, NGI / Environmental Technology; A.M. Oen, Norwegian Geotechnical
Inst. / Dept Environmental Engineering; Y. Cho, Stanford University / Department
of Civil and Environmental Engineering; R.G. Luthy, Stanford University / Civil
and Environmental Engineering
Passive sampling devices (PSD) have been applied to assess natural attenuation
processes in-situ in a deep freshwater alpine lake. This lake was historically
contaminated with DDT, and previous field assessments show that deposition of
clean sediment promotes restoration of the contaminated lake by burying older,
more contaminated sediment. Since studies have shown that freely dissolved
aqueous concentrations of hydrophobic organic contaminants are better correlated
with bioavailability compared to total bulk sediment concentrations, we developed
a novel tripod porewater probe installed with polyethylene PSDs at 2.5 cm
resolution to measure the aqueous concentration profile at the sediment-water
interface. The compact design of the porewater probe minimizes disturbance to
in-situ hydrodynamics and bioturbation activity that could influence mass transfer
of DDT at the sediment-water surface. This makes the probe suitable to investigate
the DDT activity gradient and DDT mass transfer across the sediment-water
interface. The tripod frame and central probe is designed for deep water
deployment, and was able to measure sediment porewater concentrations in water
depths of 120 m. Aqueous DDT concentration profiles from the porewater probe
are consistent with previous field assessments using sediment cores and sediment
traps.
339
Application of Passive Sampling for Measuring Dissolved Concentrations of
Organic Contaminants in the Water Column at Three U.S. EPA Marine
Superfund Sites
R.M. Burgess, U.S. EPA / Atlantic Ecology Division; R. Lohmann, University of
Rhode Island / Graduate School of Oceanography; J.P. Schubauer-Berigan, U.S.
EPA; P.J. Reitsma, Narragansett Bay Commission; M.M. Perron, EPA; L.F.
Lefkovitz, ARCADIS; M.G. Cantwell, Atlantic Ecology Division
At contaminated sediment sites, including U.S. EPA Superfund sites, it is critical to
measure water column concentrations of freely dissolved contaminants to
understand the complete exposure of aquatic organisms to hydrophobic organic
contaminants (HOCs). Historically acquiring the freely dissolved concentration
(Cfree) of HOCs was challenging. In recent years, passive sampling has been
demonstrated to be an effective tool for determining Cfree in the water column and in
sediment interstitial waters. Currently, there is an effort underway encouraging
remedial project managers (RPMs) at contaminated sites to use passive sampling to
collect Cfree data in order to improve site assessments. The objective of this
investigation was to evaluate the use of passive sampling for measuring water
column Cfree for several HOCs at three U.S. EPA Superfund sites. Sites investigated
included New Bedford Harbor, Palos Verdes Shelf and Naval Station Newport and
the passive samplers evaluated were polyethylene (PE), solid phase microextraction
(SPME), semi-permeable membrane devices (SPMD) and polyoxymethylene
(POM). In general, the different passive samplers demonstrated good agreement
with Cfree values varying by a factor of two to three. This level of agreement was
demonstrated, in particular, at Palos Verdes Shelf where elevated C free determined
by different types of passive samplers deployed in studies over several years varied
by less than a factor of two (i.e., 320 to 460 pg/L for sum of polychlorinated
biphenyls, PCBs). Further, at New Bedford Harbor, where conventional water
sample concentrations were also measured (i.e., grab samples), passive
sampler-based Cfree agreed within a factor of two. These findings suggest that all of
the samplers were experiencing and measuring similar Cfree during their respective
deployments. This evaluation demonstrates the utility of passive sampling for
generating scientifically accurate water column Cfree which is critical for making
informed environmental management decisions at contaminated sediment sites.
340
Potential of human POP levels for endocrine disruption - applying in-vitro
passive dosing from silicone
D. Gilbert, Aarhus University, Science and Technology Faculty / Department of
Environmental Sciences; P. Mayer, Technical University of Denmark / Department
of Environmental Engineering; A. Vinggaard, M. Pedersen, DTU Technical
University of Denmark / National Food Institute
Persistent organic pollutants (POPs) accumulated in human tissue may pose a risk
for human health by interfering with the endocrine system. A new
partitioning-controlled dosing approach from silicone was applied to the in-vitro
H295 steroidogenesis assay to test whether POPs in a mixture composition and at
concentrations as found in humans can interfere with steroidogenesis. Silicone
served as partitioning source for the test chemicals but at the same time functioned
as sorptive sink for lipophilic hormones produced by the cells. The new method was
compared to conventional solvent-dosing. A technical mixture of 4-nonylphenol
isomers (4-NP) was used for method development, and finally a mixture of PCBs,
PBDEs, HCB and DDT as identified in human silicone breast implants was tested.
Regardless of the dosing mode, 4-NP altered the hormone production in a
qualitatively similar dose-dependent manner. With the concentration of freely
dissolved molecules in the exposure medium as dose metrics as a measure for the
effective concentration, dose-response curves were moved toward lower
concentrations by a factor of approx. ten relative to nominal concentrations in the
73

medium. The POP-mixture, when dosed from silicone, increased the production of
progestagens and androgens with exception for testosterone, but not when
co-solvent dosing was applied. The new silicone-based dosing approach was
successfully established and allowed linking human silicone concentrations of
POPs to altered hormone production in the human cell line H295.

Mercury Pollution: Chemistry, Remediation and Policy
341
Linking transcriptome response with mercury accumulation in the microalga
Chlamydomonas reinhardtii
R. Beauvais-Flueck, Institute Forel Earth and Environmental Sciences; V.I.
Slaveykova, University of Geneva / Section of Earth and Environmental Sciences
Institute Forel and Institute for Environmental Sciences; C. Cosio, Geneva
University / Institute Forel Earth and Environmental Sciences
Mercury (Hg) pollution is a continuing hot topic for freshwater ecosystems
protection. Understanding accumulation and effects of both inorganic (IHg) and
methyl (MeHg) Hg forms in key organisms is essential to predict the risk they could
represent for the aquatic environment. This study aims at investigating the link
between internalized Hg concentrations and the expression of genes, obtained by
high-throughput sequencing (RNA-Seq), in the microalga Chlamydomonas
reinhardtii. Algal cells were exposed two hours in a simplified artificial medium
spiked with series of inorganic Hg concentrations (1 x10-10, 1 x10-8 and 1 x10-7 M
IHg) or methyl Hg concentrations (5 x10-11, 5 x10-10, 5 x10-9 and 5 x10-8 M MeHg).
At the end of the exposure, extracellular loosely bound Hg was distinguished from
the intracellular Hg by rinsing cells with 1 mM EDTA + 1 mM cysteine, which
allowed to measure intracellularly bioaccumulated total Hg or MeHg
concentrations by the automatic mercury analyzer AMA254 or the MERX-MeHg
System, respectively. Moreover, oxidative stress was assessed using the biomarker
CellRox® and photosynthesis efficiency was evaluated by Fast Repetition Rate
fluorometry and chlorophyll fluorescence measurement. Subsamples of algae from
each biological triplicate were additionally harvested by centrifugation and frozen
in liquid nitrogen, before RNA extraction and library preparation. Libraries were
then sequenced on Illumina HiSeq2500. Although Chlamydomonas accumulated
IHg and MeHg in a dose-dependent relationship (up to 2.66 ± 0.17 amolTHg/cell and
up to 0.59 ± 0.08 amolTHg/cell intracellular concentrations, for IHg or MeHg
exposed algae respectively), no oxidative stress nor photosynthesis deficiency were
observed. However, differential gene expression analysis demonstrated that
exposure to IHg induced up-regulation of genes involved in the amino acids
metabolism and down-regulation of oxygen transport, whereas exposure to MeHg
affected the cell cycle, with an up-regulation of microtubules and cell division
linked genes, and induced divalent metal ion transport down-regulation. Several
interesting genes were selected and will further be proposed as potential candidates
for use as IHg and/or MeHg exposure biomarkers. This study finally showed that
using transcriptomics in relation to metal bioavailability enables to detect toxic
effects at low exposure concentrations, which could contribute interestingly in Hg
environmental risk assessment.
342
Biogeochemical Factors Regulating Mercury Cycling in a Tidal Estuary and
Implications for Remedy Decision-Making: Berry's Creek Study Area, New
Jersey USA
B. Henry, Anchor QEA; D. Vlassopoulos, Anchor QEA LLC; D. Glaser, Anchor
QEA; P. O'Day, University of California Merced; S.S. Brown, The Dow Chemical
Company / Department of Toxicology
Berry’s Creek is a tidal tributary of the Hackensack River in the northeastern United
States with a long history of human impacts. PCBs and mercury (Hg) have been
identified as contaminants of interest. The Berry’s Creek watershed is currently the
focus of investigation by a group of private companies and public agencies under
the purview of the USEPA. As part of this process, a conceptual biogeochemical
model was developed to provide a basis for understanding Hg bioavailability and
informing decisions on remedial action. The conceptual framewrok accounts for
key aspects of Hg partitioning (aqueous speciation, precipitation of mercuric
sulfide, binding to organic matter), and methylmercury (MeHg) formation,
demethylation and partitioning to sediment (net MeHg accumulation). A
thermodynamic-kinetic reaction path model was constructed to simulate/explore
relationships between total Hg and MeHg concentrations over a range of sediment
conditions. Theoretical upper limiting values for MeHg concentrations in sediment
are predicted by the model as a function of total Hg load and inorganic Hg
partitioning mechanisms in sediment (sorption vs. solubility). Net MeHg
accumulation less than the theoretical maximum is due to biogeochemical redox
processes that suppress Hg methylation and/or enhance MeHg demethylation. The
general nature of our model is empirically confirmed by comparison of model
predicted limits with data for sediments covering a wide range of Hg concentrations
and environments across the study area. Measured MeHg levels are commonly up
to 2 to 3 orders of magnitude lower than upper limiting values and correlate with
oxic or suboxic redox regimes characterized by nitrate and manganese(IV)
reduction, not sulfate reduction. Sequential extraction analysis and bulk and
micro-focused X-ray absorption near-edge spectroscopy (XANES) were also used
to directly determine Hg availability and solid-phase Hg and sulfur (S) speciation in
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Berry’s Creek sediments. Metacinnabar was identified by bulk XANES as a
significant component. S micro-XANES showed mixtures of reduced and oxidized
S species. Sequential extraction analyses confirm that Hg sequestered in sulfide
phases is less available for methylation. Our biogeochemical model provides a
quantitative theoretically grounded framework for interpreting relationships
between total Hg and MeHg levels across the study area with important
implications for risk assessment and remedial approaches.
343
Assessing forty years of mercury measurements in Mediterranean Sea biota
S. Cinnirella, CNRInstitute of Atmospheric Pollution Research; P. Nicola, Institute
of Atmospheric Pollution Research; D.C. Evers, D. Buck, Biodiversity Research
Institute
Along the forty-year story mercury measurement in Mediterranean Sea biota, a
number of techniques have been developed including more precise instruments for
many assessments evaluating the impact of mercury pollution on human health and
environment. Most of the study do not produced structured databases, which can
improve regional assessments. To this end a wide literature survey was conducted,
recognizing the necessity to document mercury concentrations in marine biota.
Data were collected and archived data into a structured database under the Global
Mercury Observation System (GMOS) Spatial Data Infrastructure
(www.gmos.eu/sdi). The analysis of such a large database show that it is
challenging to assess the biomagnification of methylmercury because there is a lack
of information on measurements at different trophic levels through the food web.
344
Coping with mercury in a warmer ocean: tissue partitioning, speciation, and
ecophysiological implications in seabass (Dicentrarchus labrax) ar
A. Maulvault, IPMA, I.P. / Division of Aquaculture and Seafood Upgrading; P.
Anacleto, Portuguese Institute for the Sea and Atmosphere / Division of
Aquaculture and Upgrading; A. Lopes, Faculdade de Engenharia - Universidade do
Porto / LEPABE Laboratório de Engenharia de Processos Ambiente
Biotecnologia e Energia; T. Repolho, R. Rosa, Faculdade de Ciências da
Universidade de Lisboa / MARE Marine and Environmental Sciences Centre; P.
Pousão, IPMA Portuguese Institute for the Sea and Atmosphere; M. Diniz, Centre
of Fine Chemistry nd Biotechnology (UNL) Lisboa; A.M. Marques, Portuguese
Institute for the Sea and Atmosphere / Division of Aqiaculture and Upgrading
Anthropogenic activities have led to great environmental challenges: remarkable
chemical contamination and dramatic climate change. Both factors strongly affect
marine ecosystems and are expected to worsen in the future, threatening
consumers’ health and marine species’ welfare and survival. It is unknown how
marine organisms will cope with the exposure to chemical contaminants under
climate change. Among chemical contaminants, methylmercury (MeHg) is of
special interest, because it is highly neurotoxic, bioaccumulable and
biomagnificable throughout the aquatic food chain, and its presence in seafood is
still not regulated. Thus, this contaminant is also of particular interest from the
public health point of view, as the consumption of seafood is one of the main
sources of human exposure to MeHg. The present work aimed to investigate, for the
first time, the effect of global warming on tissue partitioning and speciation of Hg,
using seabass (Dicentrarchus labrax) as model organism, and assess the organism
ecophysiological consequences. Data clearly showed that temperature strongly
influences Hg bioaccumulation, speciation and tissue partitioning. Moreover,
synergistic effects of ocean warming and Hg exposure revealed widespread
impairments in the enzymatic machinery, and that mercury uptake, mostly in the
form of MeHg, was positively correlated with the metabolic rates. Considering the
deleterious impacts of climate change and chemical contamination, the present
work suggests great biological challenges to marine populations in the NE Atlantic
coastal ecosystems in the future, as well as an increased risk of human exposure to
MeHg through the consumption of seafood.
345
Declining Mercury in Landlocked Char in High Arctic Lakes: Response to
global emissions or impacts of climate change?
D.C. Muir, Environment Canada / Aquatic Contaminants Research Division; G.
Koeck, Institute for Interdisciplinary Mountain Research; X. Wang, Environment
Canada; K. Hudelson, University of North Texas / graduate student; P.E. Drevnick,
Inrs-Ete, Universite Du Quebec / INRSETE
As the only top predators in most high latitude Arctic lakes, landlocked char are
good indicators of changes in inputs of mercury (Hg) and bioaccumulation of
methyl Hg. Landlocked Arctic char collected have been annually for the past 10 or
more years from 5 small lakes (2) near the community of Resolute Bay on
Cornwallis Island (Amituk, Char, North, Small, and Resolute) at 75 deg N and from
Lake Hazen in Quttinirpaaq National Park on Ellesmere Island (82 deg N).
Sampling was carried out in late July or early August using gill nets (net size 32
mm). Collection numbers have typically ranged from 7 to 25 adult fish (>200 g) per
lake.Temporal trend analyses and multiple linear regression modelling was
conducted with length-adjusted Hg concentrations and climate variables.
Statistically significant declines in length adjusted mercury concentrations in char
muscle were found from Amituk, Char, North, and Resolute lakes. Annual percent
declines ranged from 5.5% (Lake Hazen; 2005-14) to 19% (Char Lake; 2005-12).
Small Lake, the smallest and shallowest lake, was the only one with an increase in
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concentrations in more recent years, however, the increase (2.3%) was not
statistically significant. Prior to the mid-2000s Hg concentrations in char from these
lakes had appeared to be steady or increasing. Results of the multiple linear analysis
for each lake showed that prediction equations shared the common factor Mean
Summer Temperature (MST; June & July). In each prediction equation, MST was
negative, indicating that higher summer temperatures lead to decreased Hg in char.
For Resolute Lake which has 16 years of data, the prediction equation was: [Hg]
=-0.74+0.0013*(Prev. Fall ppt) - 0.049*MST (r2=0.63; P< 0.002). Precipitation and
annual snow were important factors in Resolute and Char Lakes, perhaps indicating
that Hg deposited in the watershed is washing in due because of the snow and
rainfall. The summer temperature term was negative in each model, indicating that
higher summer temperatures will result in lower Hg concentration in char. Evans et
al. (ES&T 2013) also found this term was consistently negative for Hg in lake trout.
Methyl Hg elimination rates in salmonids are highly and positively correlated to
water temperature (r = 0.77, p < 0.0001) [12]. Thus elimination of Methyl Hg
during warm summers could account for the negative relationship between Hg
concentration in char and MST.
346
NICOLE Mercury Working Group: Risk-based Management of
Mercury-Impacted Industrial Sites
O. Phipps, ERM / Contaminated Site Management; R. Jacquet, Solvay SA /
European Rehabilitation Management Group
The Network for Industrially Contaminated Land in Europe (NICOLE) Mercury
Working Group (www.nicole.org) will publish in early 2015 a guidance booklet to
share case studies and best practice related to the characterisation and risk-based
management of industrial sites impacted by Mercury (Hg). NICOLE prepared the
guidance booklet in response to recent regulatory developments to share up-to-date
research, case studies and best practice for the characterisation and risk-based
management of industrial sites impacted by Mercury. The booklet draws upon over
50 published references, including Governmental guidelines and research papers,
together with technical papers presented at the Mercury Technical Workshop
organised by NICOLE in Brussels (December 2012 ) and the ImaHg publication
produced by the SNOWMAN Network. In addition, case studies are included in the
booklet prepared by industrial operators and service providers. An overview of
recent legislative developments and a summary of Hg chemistry and fate &
transport are provided, followed by the presentation of best practice for the
risk-based management of Hg-impacted industrial sites, including characterisation,
risk assessment, remediation and long-term risk management. The booklet
concludes with Best Practice recommendations, initially for site chracaterisation
and risk assessment and then for remediation and long-term site management. The
presentation will share recent case studies and experience (good and bad) in the
characterisation and risk-based remediation/management of Hg-impacted industrial
sites. Particular focus will be given to the cost-benefit assessment of waste disposal
facilities, in-situ and ex-situ stabilisation techniques and soil sorting and washing
approaches. Key uncertainties and pitfalls to be aware of during site
characterisation and remediation works will also be shared. The presentation will
also highlight the key Health & Safety considerations and mitigation measures
during the characterisation and remediation of Hg-impacted sites.

Towards a reliable environmental impact assessment of
personal care products
347
Exposure to environmental contaminants: Personal Care Products
bioaccumulation in human placental tissue
J. Valle-Sistac, IDAEA-CSIC / Environmental Chemistrty; D. Molins-Delgado,
Environmental Chemistry; M. Diaz, L. Ibañez, Hospital Sant Joan de Déu /
Endocrinology; S. Diaz-Cruz, IDAEA-CSIC / Environmental Chemistry; D.
Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and Water
Research
Last decade, ingredients in personal care products (PCPs) have been described as
chemicals of increasing environmental concern because of their toxicity,
persistence, bioaccumulation, and ubiquity in the environment. PCPs are produced
in extremely large quantities, thousands of tons per year. Parabens (PB) and UV
filters (UV-F) are chemicals widely used as preservatives and sun blocking agents,
respectively by personal care products, pharmaceutical and food industries. Many
studies show the tendency of UV-F to bioaccumulate in living organisms due to
their lipophilicity and stability versus biotic degradation [1, 2]. The ubiquity of
these compounds in the environment and even human fluids [3-5] makes necessary
further studies to fill the current knowledge gap. This study aims to provide
evidence of the bioaccumulation of the environmental contaminants UV-F and PB
in humans. The work describes the development, validation and application of an
analytical method for multiclass determination of selected UV-F and PB based on
high-performance liquid chromatography-quadrupole-linear ion trap-tandem mass
spectrometry (HPLC-QqLIT-MS/MS) in women placental tissue. Target
compounds were selected by their endocrine disruption activity and frequency of
detection in the environment, i.e. benzophenone-1 (BP1), benzophenone-2 (BP2),
benzophenone-3 (BP3), benzophenone-4 (BP4), 4-hydroxibenzophenone (4HB),
methylparaben (MPB), ethylparaben (EPB), propylparaben (PPB), butylparaben
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(BPB), and benzylparaben (BePB). LODs ranged from 0.001 to 0.067 ng/g fw and
LOQs ranged from 0.020 to 0.225 ng/g fw. Recovery rates for spiked samples
ranged from 51 to 144%. This method was satisfactory applied for the
determination of PCPs in placental tissue samples, being determined for the first
time BP4 and BePB in this biological matrix. References 1. Kim J.W.,
Ramaswamy B.R., Chang K.H., Isobe T., Tanabe S. J. Chromatogr. A 1218 (2011)
3511. 2. Fent K., Zenker A. and Rapp M., Environ. Pollut., 158 (2010) 1817. 3.
Gago-Ferrero P., Díaz-Cruz M.S., Barceló D. Anal. Bioanal. Chem. 400 (2011)
2195. 4. Gago-Ferrero P., Díaz-Cruz M.S., Barceló D. J. Chromatogr. A 1286
(2013) 93. 5. León Z., Chisvert A., Tarazona I. and Salvador A., Anal. Bioanal.
Chem., 398 (2010) 831. Acknowledgements: The authors are members of the
Consolidated Research Water and Soil Quality Group of the Generalitat de
Catalunya (2014 SGR 418).
348
Flooding effect on the distribution of personal care products in detrital
aquifers. Case study: Guadalete River basin (SW,Spain)
c. corada, N. Torres-Fuentes, University of Cadiz / PhysicalChemistry; M.G.
Pintado-Herrera, University of Cadiz; L. Candela, Polytechnic University of
Catalonia; M. Paniw, University of Cadiz; E. Gonzalez-Mazo, University of Cadiz /
Physical Chemistry; P. Lara-Martin, University of Cadiz
Presence and distribution of personal care products (PCPs) and other emerging
contaminants in aquifers are controlled by changes in their inputs. In this sense,
storm events are of major importance in areas subjected to water scarcity, especially
if combined sewer systems are used. The present study is focused in the region of
Guadalete River basin (SW, Spain), where reclaimed water and sludge from local
WWTPs are occasionally used for irrigation of golf courses and fertilization of
crops, respectively. Combined sewer overflows (CSOs) also occur in this zone
when sporadic heavy rainfall events exceed the capacity of the sewage treatment
facilities, as well as severe pollution episodes in specific parts of the basin due to
uncontrolled sewage spills. The sampling was carried out in three different
campaigns at dry (March 2007) and rainy (April and December 2010) seasons along
Guadalete river and 30 wells over its alluvial aquifers and the nearby Jerez de la
Frontera aquifer. Results showed minimum concentrations for synthetic surfactants
in surface waters during the first sampling: Linear alkylbenzene sulfonates (LAS),
the most worldwide used surfactants, showed highest values (15 to 2770 μg L-1),
followed by alkyl ether sulfates (AES, widely used in personal care products such
as shampoos and lotions) (5 to 70 μg L-1) and the more hydrophobic alcohol
ethoxylates (AEOs, used in household and industrial detergents) (from 5 to 50 μg
L-1). Regarding groundwater, the trends in terms of surfactant concentrations were
similar to that previously observed for surface water samples. Therefore, the lowest
values were measured during dry weather conditions (< 37.4 μg L-1), whereas the
contamination of groundwater became more intense in December 2010 as the heavy
rain caused the river to overflow and land was covered with water during several
days before the sampling took place. Regarding other PCPs, 7 out of 40 were
detected in surface waters: the most abundant fragrances, OTNE and galaxolide (up
to 6540 and 2748 ng L-1, respectively), followed by tonalide (up to 259 ng L-1).
Triclosan (an antimicrobial) and UV filters (EHMC and benzophenone 3) were
present at lower concentrations (< 150 ng L-1). With respect to groundwater, most of
them were detected only in Jerez de la Frontera aquifer, where a synthetic
fragrance, OTNE, was predominant over the rest of target compounds (up to 1285
ng L-1), followed by benzophenone 3 and EHMC (both sunscreen products) (< 500
ng L-1).
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Constructed wetlands: a barrier against discharge of personal care products
in water environment
P. Verlicchi, University of Ferrara / of Engineering; E. Zambello, University of
Ferrara / Engineering
In recent years, the issue of personal care products (PCPs) in wastewater has
become a major concern as these substances can provide adverse effects to both
human health and environment. Common wastewater treatments are not designed
to deal with these compounds and data of their removal efficiencies are still scarce.
Constructed wetlands (CWs) are very commonly used for treating domestic
wastewaters all over the world. This study is an overview of the occurrence of a
wide spectrum of PCPs in the influent and effluent of different types of CWs,
including free water surface systems, as well as horizontal and vertical subsurface
flow beds. CWs acting as primary, secondary or tertiary steps as well as CWs in
hybrid systems were analysed and the corresponding removal efficiencies
discussed. This study is based on about 40 peer reviewed papers referring to
investigations carried out in Europe (64 %), America (28 %) and Asia (8 %).
Included PCPs belong to the following classes: antioxidants, antiseptics,
deodorants, flame retardants, insect repellents, plasticizers, sun screen products,
fragrances and surfactants. PCP removal mechanisms (sorption, biodegradation,
photodegradation and volatilization) were investigated as well as the influence on
the removal efficiencies of the main CW design parameters (i.e. bed depth, filling
material, presence of vegetation), operational (hydraulic load and retention time,
feeding mode, redox conditions) and environmental conditions (temperature,
rainfall). In secondary systems the highest average removal values were found for
the hydrocinnamic acid (99 %) and methyl dihydrojasmonate (MDHJ, 95 %), in
polishing ones for triclosan and some fragrances (> 70 %). A release was observed
75

for a group of surfactants for which the formation, due to the degradation of others,
is faster than their removal. An analysis of the effluent concentrations could
provide, together with eco-toxicological data, an estimation of the impact that these
compounds could have on the environment. CWs might represent a reliable and
feasible treatment which is able to control and reduce the spread of PCPs in the
aquatic environment (with limited operational costs) thanks to the different and
simultaneous removal mechanisms occurring within these systems and their buffer
capacity. These systems could be adequate for the treatment of wastewater in small
communities that are not collected to the sewage network.
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QSAR Modeling and further priority setting of Personal Care Products
S. Cassani, University of Insubria / DiSTA; F. Marzetta, University of Insubria /
QSAR Res Unit Environ Chem Ecotox Department of Theoretical and Applied
Sciences DISTA; P. Gramatica, University of Insubria / DiSTA
Nowadays, Personal Care Products (PCPs) and their ingredients are widely and
daily used all over the world, often to improve human life and quality of products,
and therefore to give benefits in everyday life. During the last years, PCPs became
chemicals of recognized increasing environmental concern, mainly because they
are detected in quantifiable amounts in water compartments and thus may harm
aquatic life; some of these products contain endocrine disrupting compounds, and
many of their other adverse effects are unknown. Additionally, data on persistence
and toxicity are lacking and the overall environmental behavior needs to be
investigated. PCPs show highly heterogeneous chemical structures and different
properties. Due to this high variety and to the big number of end-points that should
be studied, it is very important to have tools able to quickly highlight the most
dangerous compounds, focusing the experiments only on the prioritized chemicals.
The determination of all the requested properties is a long and difficult task. In
silico tools, like Quantitative Structure-Relationship (QSAR) models, can predict
missing data for the unknown activities and properties necessary to prioritize
existing or not yet synthesized chemicals. In this study, we have modeled with
QSAR different properties of PCPs, useful for their environmental characterization
and to evaluate their impact on biota and potential PBT (persistence,
bioaccumulation, toxicity) behavior. More than 500 chemicals, such as flavor and
fragrance agents, hair dyes ingredients, phthalates and sunscreen agents have been
modeled and screened for some environmental physico-chemical properties (e.g.
Koc, vapor pressure and water solubility), acute toxicity on Pimephales promelas
and cumulative PBT behavior. New local QSARs for PCPs have been developed
and the models show good parameters regarding internal and external validation.
The proposed screening has been performed by these new specific QSARs, by
global models already included in the QSARINS software and by different web
tools. The predictions were combined by Principal Component Analysis (PCA), to
screen PCPs for their environmental properties. The results are a valid help for the
understanding of the behavior of hundreds of PCPs, assessing their environmental
impact, and for the reduction of experimental tests. A priority list containing the
potentially most hazardous PCPs ingredients is proposed.
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Screening Level Environmental Risk Assessment (ERA) of Cosmetic
Ingredients in the USA
I. Davies, Personal Care Products Council / Science
The Personal Care Products Council's (PCPC) environmental program recently
began the development of a new ERA framework for cosmetic ingredients in North
America. To begin with, around 7000 ingredients were identified as being in use
across all cosmetic formulations. These ingredients were subsequently divided into
a number of broad chemical categories. This initial exercise allowed the PCPC to
assign screening level assessment strategies to each group of ingredients. One of
these groups, discrete organic ingredients (both neutral and charged) was chosen to
undergo a series of aquatic screening level assessments. As this group is widely
used and disposed of chiefly via a "down the drain" exposure scenario, prioritizing
discrete organic materials for aquatic screening was justified. Within this
assessment, a network of in silico models was developed to estimate the potential
removal of cosmetic ingredients from wastewater treatment. The models used were
based the work of Salvito et al. (2002). Concurrently, acute aquatic toxicity was
conservatively predicted by ECOSAR models from within the USEPA's EPISuite
toolbox. Overall tonnages of cosmetic usage were estimated using a "market
forensics" approach (DeLeo et al., 2011) and industry survey data. From these
combined approaches, an MST (maximum sustainable tonnage) value was derived
for each cosmetic ingredient. This represents the total concentration of an
ingredient which can be present in the environment without causing an adverse
ecological effect. This value was then compared to total usage (of an individual
ingredient) so that a risk ratio (similar to a traditional PEC: PNEC) could be
calculated and assessed on an ingredient by ingredient basis. Other screening
methods were developed for the initial evaluation of other ingredient types, such as
polymers. Once a screening level assessment has been conducted ("tier I" of the
framework) certain ingredients will then enter a second tier of assessment ("tier II").
In addition, a number of other prioritization schemes were developed, such as use of
VCRP (Voluntary Cosmetic Reporting Program) data.
352
Are natural substances toxic to the aquatic environment?
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U. Klaschka, University of Applied Sciences
Natural substances enjoy great public acceptance in personal care products, as well
as in medicine. Many of them are complex mixtures of compounds belonging to
various chemical substance classes, and some constituents are known for their
potent physiological effects. As the discharge of personal care products is mainly
via WWTP into the aquatic environment, the question is whether they exert
negative effects on aquatic organisms. Hazard assessment via classification and
labelling is a straightforward first approach to answer this question. It is also a
precious step in the prioritization process for risk assessment. Natural substances
appearing in the “inventory …… of ingredients employed in cosmetic products”
(INCI list) were compared with the entries in the C&L inventory, which is the
official European database of classification and labelling information on notified
and registered substances received from manufacturers and importers according to
the CLP-Regulation EC 1907/2006. Out of around 1400 natural substances in the
INCI list, 655 appear in the C&L inventory with 369 natural substances being
classified as hazardous substances. 185 substances are classified due to their
negative effects on the aquatic environment with 184 for long lasting effects. (H400
is based on data for acute toxicity only, whereas H410, H411, H412 and H413 are
based on data on acute and chronic toxicity, on degradability or on the potential for
bioaccumulation.) Even if production volumes are not known, the number of
notifiers might be used as an indication in the prioritization process. Answers to the
follwing questions are addressed: Which of the relevant natural substances of the
INCI list are labelled and classified as dangerous to the environment? Which are
relevant chemical constituents and which are their functions in personal care
products? Many natural substances used in personal care products are naturally
toxic and demand a prudent handling and sensible regulations.

Leaving the comfort zone. The challenge of measuring
nanoparticles in complex matrices
353
Single Particle ICP-MS (SP-ICP-MS) For the Detection of Metal-Based
Nanoparticles in Environmental Matrices
C. Stephan,
The use of nanoparticles in consumer products is showing a tremendous increase
over time. The National Institute of Standards and Technologies reported that
nanotechnology-based consumer products are currently entering the market at a rate
of 3 to 4 per week, and it is estimated that $2.6 trillion in manufactured goods will
contain nanotechnology in 2014[1]. In spite of their beneficial properties, possible
risks for humans and the environment need to be thoroughly investigated, and
multiple key characteristics must be assessed. Detailed information about the
quantity, shape, size, size distribution, structure, composition, surface charge and
functionality need to be studied and addressed in order to perform an appropriate
and reliable risk assessment. This work presents Single Particle Inductively
Coupled Plasma Mass Spectrometry (SP-ICP-MS) as a tool in assessing the fate of
engineered nanoparticles in environmental sample types, from tracking
transformation/dissolution in surface water to bioaccumulation in L. variegatus, a
species of aquatic worm [2,3,4]. The technique allows for the differentiation
between ionic and particulate signals, measurement of particle sizes and size
distribution, and assists in monitoring agglomeration. [1] National Institute of
Standards and Technologies (NIST), Environmental Leaching of Nanoparticles
from Consumer Products http://www.nist.gov/mml/csd/inorganic/leachnano.cfm
(accessed October 11, 2013). [2] Assessing the Fate of Silver Nanoparticles in
Surface Water using Single Particle ICP-MS http://www.perkinelmer.com/ [3]
Quantitative Evaluation of Nanoparticle Dissolution Kinetics using Single Particle
ICP-MS: A Case Study with Silver Nanoparticles http://www.perkinelmer.com/ [4]
Analysis of Nanoparticles in Biological Tissues using SP-ICP-MS
http://www.perkinelmer.com/
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TRACKING NANOMATERIALS THROUGH THE LAUNDRY WASH
CYCLE: RELEASE, DISSOLUTION AND COMPLEXATION
D.M. Mitrano, EMPA Technology & Society Lab / Environmental Risk and
Management; B. Nowack, EMPA
In the context of assessing the potential risks of nanomaterials, a lifecycle approach
(covering production, use and disposal of the nanomaterial or nano-product)
represents a wholistic view of their potential impacts. Considering nanomaterial life
cycles are determined by application within a product, relevant exposure scenarios
and particle aging/transformations are strongly dependent on the life-cycle of
nano-enhanced products themselves. For example, nanomaterials embedded in
textiles would transform after exposure to oxidants and detergents during washing.
Building on previous results which demonstrated the quantity and general size
fractions of various silver additives released from textiles, we further characterized
specific nanoparticle properties in the laundry wash cycle. Using a number of
different liquid and powdered commercial detergents, washing studies were
preformed with nanoparticles suspended in wash solution or released from
laboratory prepared textiles with known nanoparticulate additives to better
understand particle release, (change to) particle size distribution, dissolution,
re-precipitation (i.e. "new" particle formation) and complexation of manufactured
nanomaterials to particulate matter in the washing solutions, such as zeolite. Au
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NPs were used as a « tracer » through the system, since it is less reactive or prone to
dissolution, to ensure analytical characterization techniques did not distort particle
size or number concentrations throughout the tests. TEM and EDX analysis were
performed to observe morphological and chemical changes to the particles after
washing. Single particle ICP-MS (spICP-MS) was used to build a size distribution
of particles in solution and detect complexation with larger floc material in the
washing solution. When various conventional and nano materials were washed
under strandardized washing conditions, similar particle forms were detected
regardless of the starting material. In contrast, varying the washing solution
chemistry was found to dictate the extent and rate of dissoltuion, in addition to
various surface chemistry changes detected depending on the concentration of
bleaching agent. These studies help to further the understanding of nanomaterials
through the product life cycle and give a better indication of how nanomaterials will
be aged and transformed over time during regular nano-enhanced product use, not
just in laboratory studies.
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Environmental leaching of nanoparticles from a consumer product and their
detection by single particle ICPMS
F. Von der Kammer, Vienna University / Department of Environmental
Geosciences; J. Navratilova, A. Gondikas, University of Vienna / Environmental
Geosciences; T. Hofmann, University of Vienna / Department of Environmental
Geosciences
The increased use of products containing nanoparticles will inevitably lead to their
release into environment. Currently, the most commonly used nanoparticles in
consumer products are metal oxide nanoparticles. Single particle ICPMS
(spICPMS) has already showed a great potential for tracing silver nanoparticles in
the aquatic environment, and it is the most promising technique for routine analysis
of metallic nanoparticles in environmentally relevant concentration levels
(ng/L).The biggest challenge in spICPMS analysis is to achieve the lowest particle
size detection limit which is directly related to the detection limit, what puts high
demands on the ICPMS instrumentation. In our study the triple quadrupole ICP-MS
in single particle mode is employed to trace potential release of iron oxide
nanoparticles from a consumer product into the simulated aquatic environment.
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Detection of engineered cerium oxide nanoparticles in soil extracts
A. Praetorius, University of Vienna / Department of Environmental Geosciences; S.
Wagner, University of Vienna / Department of Environmental Geoscience; W.
Fabienke, M. Velimirovic, University of Vienna / Department of Environmental
Geosciences; E. Neubauer, University of Vienna / Environmental Geosciences; R.
Kaegi; F. Von der Kammer, Vienna University / Department of Environmental
Geosciences; T. Hofmann, University of Vienna / Department of Environmental
Geosciences
Engineered cerium oxide nanoparticles (CeO2 NPs) are expected to be released to
the environment during their application as e.g. diesel fuel additives or automotive
catalytic converters. There is a clear need to quantify CeO2 NPs in environmental
matrices in order to asses their potential risks, but the detection of engineered CeO2
NPs in complex natural media is very challenging due to the low expected CeO2 NP
concentrations and the comparatively high background of Ce-containing minerals
of similar size range. We here present a new analytical method, based on single
particle (sp) ICP-MS analysis for identification and quantification of engineered
CeO2 NPs. We expect pulse signals of natural Ce-containing particles to be low and
to not represent the true size of the particle detected by the sp-ICP-MS. In contrast,
engineered CeO2 NPs will appear as a spike which is significantly higher than the
background signal and can be used to determine the mass and number concentration
as well as the particle size of the CeO2 NPs. Our hypothesis was tested with a set of
experiments under increasingly more complex (and realistic) conditions. More
specifically the following combinations of engineered CeO2 NPs (Sigma Aldrich,
CeO2
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Detection and quantification of nanoparticles in aqueous matrices by means of
field flow fractionation and mass spectrometry
P.S. Bauerlein, KWR / Analytical and Environmental Chemistry; P. Herrero,
Universitat Rovira i Virgili; E. Emke, KWR Watercycle Research Institute; E.
Pocurull, R. Marcé, Universitat Rovira i Virgili; P. de Voogt, University of
Amsterdam / IBED
Because of their chemical and electrical properties fullerenes have been widely
applied in organic photovoltaic cells . In such commercial products especially
modified fullerenes are used due to their increased solubility and better electronic
properties compared to “normal” C60. The fate of these manufactured nanoparticles
has been increasingly studied for their potential risks to the environment and human
health. Detection and characterisation of the molecules is already possible.
However, analysis of fullerene clusters in complex aqueous matrices is still not
straightforward. Aim of the present work is to develop and optimise a method that
allows the detection, size determination and quantification of fullerenes (and their
clusters) in aqueous (complex) matrices by means of Orbitrap MS coupled to an
FFF. For size determination a MALS detector is used. The FFF was coupled
directly to the APPI interface and toluene was introduced into the APPI device via
the auxiliary gas inlet. Toluene is necessary for ionization enhancement of
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fullerenes. The flow rate was kept low (0.1 mL/min) using a slot pump. To separate
the fullerene clusters in the FFF, several eluents were tested. A solution of
0.05%(v/v)% NH4OH was identified as a good eluent for the separation of three
different fullerenes (C60, [6,6]-phenyl-C61 butyric acid methyl ester ([60]PCBM)
and [6,6]-(bis)phenyl-C61 butyric acid methyl ester ([60]bisPCBM)). The size
distribution received with this eluent coincides with literature values, the FFF
theory and a calibration pcurve. This developed method for fullerenes was used to
analyse different water types spiked with fullerenes. Different size distributions for
fullerenes in MilliQ, drinking water, influent and effluent were found. It is obvious
that the water matrix does effect the size of the clusters significantly.
358
Investigating nanoparticle transformation in situ in the environment through
the use of nIDDs
E. Lombi, University of South Australia / Centre for Environmental Risk
Assessment and Remediation; M. Khaksar, University of South Australia; R.
Sekine, E. Donner, University of South Australia / Centre for Environmental Risk
Assessment and Remediation; D.F. Jolley, University of Wollongong; K. Vasilev,
University of South Australia / Mawson Institute; S. Kirk, US EPA
Over the past two decades, extremely rapid progress in nanomaterial research and
development has been met by equally rapid commercialisation of new products and
technologies. As a result, manufactured nanoparticles (sub-100 nm scale) are
increasingly released, both directly and indirectly, to the environment.
Unfortunately, our understanding of the fate of manufactured nanomaterials in the
environment is extremely deficient. In particular, the transformation of
nanoparticles under natural conditions is a very challenging area of research due to
the environmental low concentrations that can be expected at present time. In this
study we report on the development and testing of a device, nano in situ deployment
device (nIDD), in which plasma polymerization is used to immobilize Ag-NPs on a
substrate which allows us to analyse nanoparticles upon exposure and retrieval
in/from different complex environmental compartments. Plasma polymerization
was used to immobilize the Ag-NPs on a solid substrate. Plasma polymerization is a
technique which allows surfaces to be modified with a thin functional polymer
layer. These functional films can be applied on any type of substrate material. In
this study, nanoparticles were immobilised on plasma polymerised Kapton tape
supported by a polycarbonate frame with an internal window, of variable size
(1-12cm). The nIDDs were exposed to a range of environmental conditions
including a freshwater lake and in a marina, freshwater and saltwater sediments, a
sewer system in Adelaide and to the atmosphere in a number of cities in Australia,
Asia, Europe and the US. Upon retrival, the chemical speciation of Ag on the
exposed devices was determined by X-ray Absorption Near Edge Structure
(XANES). In technological and environmental compartments the chemical and
physical conditions play a dominant role in determining Ag speciation. In most
cases, complexation of Ag by reduced sulfur groups is the key transformation
mechanism but variability exists within various compartments. This study
demonstrates that nIDDs can be also used to explore NP transformation in highly
dynamic and spatially heterogeneous environments.

Adverse outcome pathway concept in research and risk
assessment
359
Quantitative AOP Linking Aromatase Inhibition to Impaired Reproduction:
A Case Study in Predictive Ecotoxicology
D.L. Villeneuve, U.S. EPA / Midcontinent Ecology Division; G.T. Ankley, U.S.
EPA / National Health and Environmental Effects Research Laboratory; R.B.
Conolly, U.S. EPA / Integrated Systems Toxicology Division; W. Cheng, US EPA;
D.H. Miller, Midcontinent Ecology Division; M.L. Mayo; E.J. Perkins, US Army
Engineer Research and Development Center / Environmental Laboratory; E.C.
Randolph, U.S. EPA / Midcontinent Ecology Division; K.H. Watanabe, Oregon
Health & Science University / Environmental and Biomolecular Systems
The adverse outcome pathway (AOP) framework is intended to help support greater
use of mechanistic toxicology data as a basis for risk assessment and/or regulatory
decision-making. While there have been clear advances in the ability to rapidly
generate mechanistically-oriented data for large libraries of chemicals using in vitro
high throughput assays, questions remain about whether the AOP framework can be
used to help translate those data into quantitative predictions of the probability or
severity of an adverse outcome. This study couples together a series of
computational models to yield a quantitative AOP (Q-AOP) construct capable of
taking the in vitro relative potency of an aromatase inhibitor as an input and
predicting potential effects on fish reproduction, as well as simulating the
dose-response time-course behaviors at several key events. As a case study in
predictive ecotoxicology, US EPA Toxcast results were used to select eight
chemicals that were active in mammalian cell-based and cell-free bioassays
designed to detect aromatase inhibition. At test concentrations ranging up to 130
μM, seven of the eight chemicals selected also inhibited fathead minnow ovarian
aromatase activity in vitro. Simulations based on the Q-AOP construct predicted
that continuous exposure to 2, 10, or 50 μg fadrozole-equivalents/L would lead to
20% to >99% reductions in population size over a 10 year period. However, two
independent mechanistically-based models linking aromatase inhibition to
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predicted plasma vitellogenin concentrations yielded markedly different
dose-response time-course behaviors and subsequent population trajectories. These
results suggest that model uncertainty could be reduced considerably through
additional iterations of model testing and refinement. Nonetheless, the case study
supports the feasibility of using computational representations of generalized
biological response motifs in the form of a Q-AOP as a basis for translating
mechanistic data generated via high throughput screening into meaningful
predictions of ecotoxicologically-relevant outcomes. The contents of this
presentation neither constitute nor necessarily reflect US EPA policy.
360
Chemoinformatics approaches for defining Molecular Initiating Events within
an Adverse Outcome Pathway for Chronic Toxicity
S.J. Enoch; M.D. Nelms, F.P. Steinmetz, C.L. Mellor, A. Richarz, Liverpool John
Moores University; J. Madden, Celsis Invitro Technologies; M. Cronin, Liverpool
John Moores University
The Adverse Outcome Pathway (AOP) approach centres on identifying and
understanding the key, testable, steps in a biological pathway that when perturbed
leads to a toxicological response. It is envisaged that the identification of key events
will allow for the development of intelligent testing strategies consisting of in
silico, in vitro and in chemico methods. One of the most challenging endpoints for
the AOP paradigm is chronic repeated dose toxicity, following exposure of humans
or environmental species to a toxicant. Within the AOP approach,
chemoinformatics methods enable knowledge concerning the Molecular Initiating
Event (MIE) to be encoded as in silico profilers. These profilers enable chemicals to
either be prioritised for further, non-animal, testing or grouped into categories
allowing data-gaps to be filled via read across; this offers a potential route for
non-animal safety assessment in a number of industries. This presentation will
outline the development of two profilers for organ-toxicity where the MIE is either
1) the transport either, protons across the mitochondrial membrane, or electrons
directly from complex I to complex IV in the respiratory chain or 2) the inhibition
of the nuclear receptor family of proteins. Where MIEs are conserved across
species this also presents an opportunity to predict toxicological effects in species
for which empirical data are unlikely to be available. This work describes the
development of in silico profilers, based on knowledge of the MIE that can be used
to predict organ-level toxicity. Whilst the focus of this study relates to human
health, the potential for extrapolation across species, using knowledge of the MIE,
is also discussed.
361
Development of an adverse outcome pathway from bile salt export pump
inhibition to cholestatic injury
M. Vinken, Vrije universiteit Brussel / Toxicology; B. Landesmann, European
Commission DG Joint Research Centre; S. Vinken, Algemeen Stedelijk Ziekenhuis
Aalst / Department of Endocrinology; H. Jaeschke, University of Kansas Medical
Center / Department of Pharmacology Toxicology and Therapeutics; C. Willett, the
Humane Society of the United States / Animal Research Issues; M. Whelan,
European Comission DG Joint Research Centre / European Union Reference
Laboratory for Alternatives to Animal Testing EURL ECVAM; V. Rogiers, Vrije
universiteit Brussel / In Vitro Toxicology and DermatoCosmetology
Adverse outcome pathways (AOPs) have been recently introduced in human risk
assessment as pragmatic tools with multiple applications. As such, AOPs intend to
provide a clear-cut mechanistic representation of pertinent toxicological effects.
AOPs are typically composed of a molecular initiating event, a series of
intermediate steps and key events, and an adverse outcome. In this study, an AOP
framework is proposed for cholestasis triggered by drug-mediated inhibition of the
bile salt export pump transporter protein. For this purpose, an in-depth survey of
relevant scientific literature was carried out in order to identify intermediate steps
and key events. The latter include bile accumulation, the induction of oxidative
stress and inflammation, and the activation of specific nuclear receptors.
Collectively, these mechanisms drive both a deteriorative cellular response, which
underlies directly caused cholestatic injury, and an adaptive cellular response,
which is aimed at counteracting cholestatic insults. AOP development was
performed according to Organisation for Economic Co-operation and Development
(OECD) guidance, including critical consideration of the Bradford Hill criteria for
weight of evidence assessment and the OECD key questions for evaluating AOP
confidence. The postulated AOP is expected to serve as the basis for the
development of new in vitro tests and the characterization of novel biomarkers of
drug-induced cholestasis.
362
Potential Roles of Omics Data in the use of Adverse Outcome Pathways for
Environmental Risk Assessment
G. Hodges, Unilever Research / Safety and Environmental Assurance Centre; F.
Falciani, University of Liverpool / Functional Genomics; G.T. Ankley, U.S. EPA /
National Health and Environmental Effects Research Laboratory; E. Butler,
Cranfield University; M. Hecker, University of Saskatchewan / School of the
Environment and Sustainability and Toxicology Centre; K. Tollefsen, NIVA /
Ecotoxicology and Risk Assessment; N. Garcia Reyero, Mississippi State
University; P. Kille, Cardiff University; D. Becker, University of Birmingham;
E.K. Brockmeier, University of Liverpool / Functional and Comparative Genomics;
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J. Chipman, The University of Birmingham / School of Biosciences; J. Colbourne,
University of Birmingham; T.W. Collette, Ecosystems Research Division; A.R.
Cossins, University of Liverpool / School of Biological Sciences; M. Cronin,
Liverpool John Moores University; P. Graystock, University of Bristol; S. Gutsell,
Unilever / SEAC; D. Knapen, University of Antwerp / Zebrafishlab Dept
Veterinary Sciences; I. Katsiadaki, Cefas / Environment and Animal Health; A.
Lange, Biosciences College of Life and Environmental Sciences; S. Marshall,
Unilever / Safety and Environmental Assurance Centre; S.F. Owen, AstraZeneca /
Safety Health Environment; E.J. Perkins, US Army Engineer Research and
Development Center / Environmental Laboratory; S. Plaistow, University of
Liverpool; A. Schroeder, US EPA / Water Resources Center; D. Taylor; M.R.
Viant, University of Birmingham / School of Biosciences; T. Hutchinson, Centre
for Environment, Fisheries, and Aquaculture Sciences (CEFAS)
The current approach to assessing adverse effects of chemicals in the environment
is largely based on a battery of in-vivo study methods and a limited number of
accepted in-silico approaches. For most substances the pool of data from which to
predict ecosystem effects is limited and often only short term data are available. The
EC Scientific Committee Consultation paper ‘Addressing the New Challenges for
Risk Assessment’ (2012) highlights some of the main areas for improvement of
current risk assessment approaches. The report also outlines the potential
advantages and challenges of conducting effects assessments using data from lower
hierarchical (biological) levels of organization, such as molecular, biochemical and
histological responses, to infer impacts at the individual level. The adverse outcome
pathway (AOP) framework provides a conceptual basis through which linkages can
be explicitly assessed across biological levels of organization. There are substantial
international efforts to develop and catalogue AOPs and develop implementation
guidance for risk assessment. ‘Omics approaches offer potential for use in
environmental risk assessment when applied as part of a systems toxicology or
integrative approach, and considered in the context of the AOP framework For
example, ‘omics have the potential to provide mechanistic information about the
effects of chemicals and to increase confidence in species extrapolation. These
techniques have the real potential to i) provide insights as to the toxic mechanisms
for both defining and, importantly, defined pathways via which adverse risks arise
and to ii) help with targeted risk assessment. They also have longer term
possibilities to (iii) be combined with mechanistic effect models that may (begin to)
account for some of the complexity of populations, communities and ecosystems. A
recent workshop drawing together experts from the academic, industry and
regulatory authority communities discussed the role and highlighted the key
challenges of employing ‘omics’ techniques as part of the AOP framework to
support environmental risk assessment of chemicals.
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How do non-specific mechanisms of toxicity fit into the AOP framework? The
example of narcosis.
D. Knapen, University of Antwerp / Zebrafishlab Dept Veterinary Sciences; E.
Stinckens, Zebrafishlab Veterinary Physiology and Biochemistry Department of
Veterinary Sciences; S. Nørgaard Schmidt, Technical University of Denmark /
Dept Environmental Engineering; W. Maho, University of Antwerp / Toxicological
Centre Dept Pharmaceutical Sciences; P. Mayer, Technical University of Denmark
/ Department of Environmental Engineering; A. Covaci, University of Antwerp,
Toxicological Center / Toxicological Centre; L. Vergauwen, University of Antwerp
/ Zebrafishlab Dept Veterinary Sciences
Adverse Outcome Pathway (AOP) development is currently being formalized
around a set of internationally harmonized principles. While these principles can
often be applied in a relatively straightforward manner in cases in which the
sequence of key events (KEs) is fairly specific, defining and describing appropriate
re-usable KEs can be particularly challenging when relatively non-specific
toxicological mechanisms are involved. A well-known example of such a
non-specific mechanism is membrane disruption through narcosis, which is
commonly accepted to result from accumulation of lipophilic chemicals in
membranes disrupting membrane integrity and function. It has been difficult to
delineate a complete AOP for narcosis, resulting in insufficient understanding of
the exact mechanisms involved to e.g. support robust read across groupings based
on mechanism of action. We summarized the two main pathways that have been
described for narcosis in a hypothesized AOP. The first outlines a generalized
pathway leading to a loss of equilibrium and mortality at the organismal level
through changes in cellular respiration and metabolic rate. The second focused on
disruption of epithelium of primary and secondary gill lamellae resulting in
pathologic alterations, ultimately causing hypoxia and respiratory failure. We
applied a passive dosing method to expose zebrafish embryos up to 5 days to a
linear dilution series of phenanthrene. We observed reduced survival (LC 50: 310.0
µg/l), and reduced growth with increasing accumulated dose. We observed that the
distance travelled was significantly reduced in all phenanthrene exposure
concentrations. We found that while exposed larvae were able to reach high swim
speeds (> 10 mm/s), they travelled less distance at these high speeds. We also found
that impaired inflation of the posterior swim bladder chamber was the most
important sublethal morphological effect after phenanthrene exposure. One could
expect that the reduced swimming activity is caused by the failure to inflate the
swim bladder. However, the effect of impaired swim bladder inflation on
swimming activity was small relative to the narcosis effect. Currently, we are
defining underlying key events leading to these adverse outcomes. We are currently
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in the process of determining the distribution of narcotic compounds across
different membrane types (cell membrane versus mitochondrial membrane), and of
evaluating in vitro tools for the assessment of narcotic effects.
364
Cause and effect: drug plasma concentrations drive the multi-level effects of
synthetic glucocorticoids in fish
L. Margiotta-Casaluci, Brunel University / Institute for the Environment; B. Huerta
Buitrago, Catalan Institute for Water Research (ICRA) / Department of Water
Quality; S. Kugathas, Brunel University / Institute for the Environment; S.
Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water Quality; D.
Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and Water
Research; S.F. Owen, AstraZeneca / Safety Health Environment; M. Rand-Weaver,
Brunel University / College of Health and Life Sciences; J.P. Sumpter, Brunel
University / Institute for the Environment
Synthetic glucocorticoids (GCs) have important clinical utility both as
anti-inflammatory and immunosuppressive agents. These compounds act by
modulating the glucocorticoid receptors (GR), but can also interact with other
molecular targets (off-targets), including the androgen receptor (AR). Recent
studies reported GR activity in wastewater effluents and surface waters, but this
activity could not be explained by the chemical analysis of known glucocorticoids.
Considering the key role of GR in physiological processes, understanding the
consequences of the disruption of GR signalling in non-target species is a priority.
Despite the likely source, GR activity in the environment has not been linked to any
known pharmaceutical. In this context, the characterization of the pharmacological
and toxicological effects of model GCs in fish could provide an important
knowledge-platform to predict the potential effects of GR activity detected in the
environment. Here we provide an integrated assessment of the multi-scale effects of
beclomethasone dipropionate (BDP) in the teleost fathead minnow (Pimehales
promelas) anchored to drug plasma concentrations. The endpoint selection was
driven by the Read-Across approach and by the cross-species extrapolation of
clinical and pre-clinical data. The expression of a set of five genes was linked to
relevant endpoints at higher level of biological organization. In particular, the gene
expression of GR, AR, phosphoenolpyruvate carboxykinase (PEPCK),
interleukin-6 (IL6) and tumor necrosis factor alpha (TNF-α) was linked to the
expression of secondary sexual characteristics, levels of plasma glucose, and effects
on white blood cells population. The latter set of endpoints corresponds to typical
adverse or therapeutic effects occurring in humans: e.g. skin androgenisation,
hyperglycemia, and immunosuppression. The effects were characterized by
performing two independent 21-day exposure experiments in flow-through
conditions during which adult fish were exposed respectively to 10, 100 and 1000
ng/L (Experiment 1) and 10 and 1000 ng/L (Experiment 2). The two experiments
were designed in order to achieve the same drug peak blood concentration (C max)
but different drug-concentration-time profiles (Area Under the Curve, AUCs),
which reflect the actual body exposure to the drug. We will discuss the results of
these studies and the implications for both Environmental Risk Assessement of
GCs and Adverse Outcome Pathway concept.

Midpoint or single score for decision making? (II)
365
A Normalization Approach for Simplified Ecodesign Tools in the Food Sector
U. Schenker, Nestle Research Center; N. Espinoza-Orias, Nestec Ltd. / School of
Chemical Engineering and Analytical Science
Nestlé, the world’s leading Nutrition, Health, and Wellness company has, in the
past six years, used simplified ecodesign tools to evaluate the environmental
impacts of over 15’000 packaging design alternatives. Today, a new eco-design
tool called EcodEX has been developed and implemented which extends the
assessment process to also evaluate food products. Users of the tools are typically
packaging or food scientists with limited background in LCA and environmental
sciences. All assessments cover between five and eight environmental impact
indicators, typically at midpoint level. Decision making is a challenge for the tool
users, because it is difficult for them to judge which indicators “matter most” for
any given project. Several approaches have been tested to overcome this: using
“intuitively” understandable equivalency units for LCA indicators (such as
“number of showers” for liters of water, or “km driven by car” for kg CO2eq), and
providing qualitative rules of thumb (such as: GHG emissions matter for products
with dairy ingredients, water use matters for products with use of irrigation in
agriculture). Neither approach was fully satisfactory. A new normalization
approach has been recently implemented which is inspired by guidance on nutrition
Recommended Daily Intakes (RDI). The approach normalizes the existing
environmental indicators with the average daily impacts of one person in Europe.
The resulting number, which is a percentage, is easy understandable by packaging
& food scientists, as it is closely related to the Recommended Daily Intake in
nutrition. This approach easily allows the identification of those indicators that
matter most for any given product system. For instance GHG emissions were
shown to play an important role in dairy products (related to enteric fermentation in
cattle), as was water consumption for coffee-related products (given that irrigation
is frequently used in green coffee cultivation). While the different normalized
indicator scores are not summed together, the fact that they are displayed next to
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each other implies that equal weighting factors are used for each of the indicators,
without aggregating to a single score. The proposed approach is much more
transparent than single score indicators because it can still easily be seen which
design alternative performs better with regards to the different indicators.
366
The PROSUITE (aggregation) methodology for sustainability assessment:
lessons learnt from the biorefinery case study
S. De Meester, Ghent University / Department of Sustainable Organic Chemistry
and Technology; M.K. Patel, University of Geneva / UNIGE; J. Dewulf, EC JRC IES / Sustainability Assessment unit
In the FP7 project PROSUITE, Prospective Sustainability Assessment of
Technologies, an integrated method was developed that quantifies impact on the
three dimensions of sustainability: People, Planet, Profit including both micro and
macro scale effects. The final PROSUITE framework consists of a selection of 40
midpoint indicators of relevant social, economic and environmental aspects and
groups this into 5 endpoints, namely: impact on social well being, prosperity,
exhaustible resources, natural environment and human health. Background data has
very different origins; e.g. ecoinvent, input output tables, ILO statistics, etc.
Agregation, required to reduce complexity and allow decision making is thus a big
challenge in such an assessment method. Ideally, the different midpoints could be
linked by a scientifically sound cause-effect chain, however, whereas this endpoint
modelling is already relatively uncertain in quantification of impact on natural
environment this becomes much more complex when trying to include other
dimensions and scales. To end up with an integrated assessment a combination was
used between endpoint modelling and different options taken from multi-criteria
analysis such as the weighted sum and outranking methods (Condorcet). The aim of
this work is to give feedback on the experience within the biorefinery case study
and to summarize in a concrete example how PROSUITE can answer the question
if bioenergy is more sustainable than traditional energy production. The link is
made between the final result, the used data sources, used units, the models between
midpoints and endpoints and subsequently the aggregation to a single sustainability
index. Finally conclusions are formulated on how such a complex assessment
methodology should be interpreted and communicated.
367
What if we would use endpoint results for estimating midpoint weighting
factors?
T. Ponsioen, PRe Consultants / Consultancy; M. Goedkoop, PRe Consultants
There is often a preference for communicating life cycle assessment results at
midpoint level, because endpoint methods are generally considered as highly
uncertain. However, the importance of the impact on the different midpoint
categories is difficult to determine without considering the information in endpoint
methods. While the uncertainty of endpoint results is high, their scientific approach
could provide a more solid basis for midpoint weighting factors than value
judgment. This paper shows how to estimate midpoint weighting factors based on
the endpoint single score results of the same impact assessment method framework
and present the results. The ReCiPe method was chosen because it contains a large
set of midpoint and endpoint categories. Water scarcity categories were added from
a compatible method. The calculated midpoint weighting factors based on endpoint
scores show a similar importance of climate change compared to the stakeholder
weighting. All other factors are radically different. While midpoint weighing
schemes based on panels usually have a range of factors lower than a factor 15, we
now see ratios of more than 1000. There are two ways to look at this: the endpoint
factors are so uncertain that they must be wrong or the way a panel assesses
midpoint weighting is flawed. The problem in midpoint panel procedures are well
understood in social science. There are a number of issues that are often overlooked
when panels are used: a) there are too many issues at midpoint, b) the way the
questionnaire is formatted creates biases, c) people have different experiences
(observed, perceived or predicted), and d) people relate to what they understand
(environmental issues are difficult to understand). It must be noted that stakeholder
weighting is used at endpoint, but this involves fewer issues and sensitivity analysis
shows the results are robust. Using midpoints as environmental impact indicators
are useful for benchmarking and monitoring. However, determining the relevant
impact categories is challenging when working with midpoints. When stakeholders
are asked how to assign weighting factors on midpoint categories, the results will
deviate extremely from those obtained with endpoint methods. Stakeholder
weighting at midpoint is per definition unreliable and should be avoided. Weighing
factors based on endpoints will provide decision makers with much more realistic
information on which categories are important for the studied product.
368
LCA for decision support
F. Dinkel, T. Kägi, Carbotech AG
Weighting the different LCIA indicators to form a single score indicator is a
particularly necessary step for different purposes e.g. to evaluate the relevant
impact categories considered in a LCA or in a comparison of different options, in
order to base a decision not only on one or few indicators but to take all different
indicators into account. This is required when the various indicators do not lead to
the same conclusions. On the other hand it is well known that weighting is based on
value choices and not on natural science. That is why according to ISO weighting
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shall not be used for comparative assertions disclosed to the public. So what should
be done if a recommendation has to be given to customers e.g. from authorities?
What will be the consequences if decisions are strictly based on ISO? The big
advantage of the different midpoints is that the LCA praticioneer gets an insight
into the different impacts and can also take the local situation into account for the
conclusions. So he has to substantiate the conclusions. This is why, the relevance of
the different indicators is crucial and single score methods based on consensus and
not only on personal opinions are not only helpful but necessary. As the analysis of
the weighting methods of the last thirty years has shown, the weighting corresponds
to the actual knowledge, political topicality and social awareness. In order to reach
a sound decision, different single score methods should be used to conduct
sensitivity analysis, which allows assessing the consequences on the LCIA results
due to different value-choices of the weighting methods. Single score indicators do
not tell the truth but can be very helpful when it comes to decision support and to
communicate an outcome. However it is crucial not to use only one single method
for the conclusions and that the values behind as well as the coverage is known and
adequate to the goal and scope of the study. So we suggest completing the
requirement in the norm as follows "More than one single score method shall be
used for comparative assertions disclosed to the public and the weighting has to be
discussed."
369
Panel discussion: using midpoint or single score indicators in LCA
T. Kägi, Carbotech AG
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Panel discussion (Ctd.): using midpoint or single score indicators in LCA
T. Kägi, Carbotech AG

Risk assessment of chemical mixtures: trends, developments
and bottlenecks for integrating exposure and effects
371
Mixture toxicity assessment of biocides -from theory to practice: state of play
and analyses for 30 products
A. Kehrer, Federal Environment Agency / IV Biocides; A. Coors, ECT
Oekotoxicologie GmbH; F. Sacher, DVGW-Technologiezentrum Wasser; B.
Schwarz-Schulz, Federal Environment Agency (Umweltbundesamt, UBA)
Biocidal products are typically mixtures of one or more active substances as well as
further ingredients. For the authorisation of biocidal products an extensive
environmental risk assessment (ERA) is required in accordance with the biocidal
products regulation (BPR, 528/2012), i.e. not only every active substance in the
product has to be subject of an environmental risk assessment, but also substances
of concern, e.g., substances leading to classification of the product or having PBT,
endocrine or CMR properties, have to be evaluated separately. In addition the
combined toxicity of these ingredients needs to be taken into account according to
the legal text. From 2011 until 2013 a proposal for the (environmental) risk
assessment of the mixture toxicity of biocidal products was developed under the
lead of Germany which was agreed between member states and industry at
technical level and is already published at ECHAs website as transitional guidance.
This proposal includes several screening steps, i.e. estimation of the potential
exposure of environment, screen for synergistic effects and identification of
relevant substances as well as a tiered mixture toxicity assessment scheme.
Thereby, an initial assessment is already possible with a very limited set of data,
using an adequately precautionary approach. In case no indications for a reason for
concern are detected, no further testing or data evaluation is required. If there are
potential reasons for concern, additional data can be supplied in order to allow a
more detailed assessment. In an ongoing research project 30 biocidal products from
3 different product types were analysed in detail for their composition regarding
active substances and substances of concern as well as further ingredients which
might be relevant for risk assessment according to mixture toxicity predictions and
GHS legislation. The biocidal products belonged to the product type wood
preservatives (PT 08), rodenticides (PT 14), and insecticides, acaricides and
products to control other arthropods (PT 18). In the presentation the results of the
analyses will be presented in context of the transitional guidance document for the
mixture toxicity assessment of biocidal products especially regarding the definition
of relevant substances, i.e. product components that should be included in a mixture
assessment.
372
Estimating the environmental risk of the societal stock of additives in plastics
by a chemical footprint approach
T.V. Rydberg, J. Lexén, IVL Swedish Environmental Research Institute; L.
Dahlgren; A.P. Cousins, M. Rahmberg, IVL Swedish Environmental Research
Institute; H. Andersson, IVL Swedish Environmental Research Institute Ltd /
Department of Chemical and Biological Engineering; J.E. Grönholdt Palm,
Department of Studies in Environmental Science; U. Sahlin, Linnaeus University,
School of Natural Sciences
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Environmental risk posed by additives in products in the technosphere in general
and in consumer products in particular, is an important issue that has been, so far,
investigated to a relatively limited extent. Previous estimates of the national stock
and emissions are available on national scale [1,2,3] but the challenge has remained
to understand how important or significant these stocks and emissions are from a
risk perspective. The research presented here approaches the challenge by assigning
risk characterisation scores to the additives and comparing the outcome with
corresponding risk characterisation for biocides. We used the previous estimates
om stock and emissions of plastic additives. Data for use of biocides were extracted
from the Swedish Chemicals Agency The risk characterisation was carried out by
applying USETox characterisation factors (CF), The amount of each substance, has
been multiplied with its corresponding CF from USETox. These substance specific
risk scores were then added to the overall risk score. It is clear that there are many
uncertainties in the calculations. For example the emission calculations in the
overall society example seem unreasonably high, in the order of 2 % annually of the
total stock. In other work applying an advanced emission model to a limited sample
of products, the emission rate is in the order of 0.02 % annually. This indicates that
the overall society-wide emissions could be in the order of 500 tons rather than
47000 tons. For the risk scores, the uncertainty is even bigger, as the uncertainty of
the CFs themselves come into play, as well as the incomplete availability of CFs.
The total risk score for the National total use of biocides is 9.3E+09 CTU. This is to
be compared with the risk scores as calculated for the additives, which is 1.3E+12
CTU for the total stock of additives and 3E+10 CTU for the emissions, or possible a
factor 100 lower if assuming a similar overestimation as for emissions. The results
are very sensitive to the identified uncertainties, and also to lack of CFs for possibly
important substances, both among the additives and the biocides.
373
Environmental risk assessment of chemical mixtures: is a specific mixture
assessment factor (MAF) the right way forward to improve current regulatory
approaches?
T. Backhaus, University of Gothenburg / Department of Biological and
Environmental Sciences; M. Gustavsson, Department of Biological and
Environmental Sciences; A. Hartmanns, University of Gothenburg / Department of
Biological and Environmental Sciences; M. Faust, Faust & Backhaus
Environmental Consulting; M. Klar, H. Sundberg, S. Gabring, G. Ericson, S.
Flodström, Swedish Chemicals Agency
Current regulatory frameworks risk-assess chemicals one at a time. It has been
repeatedly pointed out that this approach is not sufficiently protective, as humans as
well as environmental organisms are de facto exposed to complex chemical
mixtures. It has been previously discussed to account for the increased toxicity of
such cocktails during regulatory risk assessment by implementing a specific
additional Mixture Assessment Factor (MAF) of “n”, the number of components in
the mixture. It can be proven that such a MAF is sufficiently protective under the
assumptions that (i) the mixture behaves according to concentration addition, and
(ii) that none of the components is present at a concentration that poses an
individual risk. However, such a MAF might become overly conservative in
situations in which only a few compounds dominate the expected toxicity of a
mixture and it (obviously) requires to provide an estimate of the actual number of
components in the mixture. These assumptions and limitations pose the question
whether and in which situations a default MAF of “n” might be a suitable approach
to account for mixture toxicities in regulatory risk assessment, or whether there are
alternative approaches available – which will be discussed in the presentation. In
order to identify the appropriate size of a MAF for environmentally realistic
mixtures, we selected specific mixture scenarios from the open literature and used
them as basis for simulation studies. The impact of specific toxic unit distributions,
modes and mechanisms of action of the mixture components, (eco)toxicological
endpoints and exposure scenarios will be discussed.
374
Mixture Toxicity Prediction via a Quantitative Toxicogenomic-based
Approach
N. Gou, Northeastern University / Civil and Environmental Engineering; A. Gu,
Department of Civil & Env Engineering / Department of Civil Env Engineering
Biotechnology Initiative Program
The mixture toxicity has been a major concern and longstanding research topic in
water toxicity assessment. Recent years, toxicogenomic approaches provide tools to
improve our understanding and predictability of the mixture toxicity. However,
current evidence to support the published mixture assessments from toxicogenomic
studies is as yet mainly observational and needs further improvement. Few
exposure situations were considered, and quantitative prediction of the combined
effects is lacking. In this study, we demonstrated the application of a
toxicogenomic-based approach for investigating the combined effects of various
binary mixtures with a range from environmental relevant concentration to the
benchmark level. Five binary mixtures were investigated at various concentrations
with a fixed ratio (w/w). Cellular level responses (indicated by our quantitative
omic- index TELI) evoked by most of the binary mixtures exposure exhibited clear
dose-response patterns as single chemicals did. The TELI values were studied using
the 4-parameter logistic regression model for further analysis. To quantitatively
analyze the combined effects of mixtures, two additive models were applied –
concentration addition (CA) and independent action (IA). Parallel dose-response
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curves were found among As, Cr and the mixture, which indicate similar mode of
action (MOA), and the experimental observed mixture toxicity fit well to both CA
and IA model predication (r2>0.8). For mixture of NDMA - atrazine, mitomycin –
erythromycin, experimental observed toxicity fit better with IA model which may
indicate dissimilar MOA. Significantly higher experimental toxicity than both
model predications was found by the mixture of H2O2-sucralose indicating possible
synergistic effect. And significantly lower experimental toxicity than both model
predications was found by mitomycin C-sucralose indicating possible antagonistic
effect. Furthermore, for the last two mixtures, the combined effects seem to be
dose-dependent. Our results not only illustrated a rapid, sensitive, and informative
approach for mixture toxicity studies, but also for the first time demonstrated the
possibility to explicitly predict the combined effects at the molecular level (when
additive effect is present. Although most of the mixture exhibited additive effect in
our results, further investigation is required for better understanding of the factors
that influence the combined effects.
375
Azoles from Different Regulatory Frameworks: Combined Assessment with
Regard to Wastewater Effluents
A. Coors, ECT Oekotoxicologie GmbH; F. Sacher, DVGW-Technologiezentrum
Wasser; P. Schwartz, Federal Environment Agency Germany; C. Polleichtner,
Ecotoxicological Laboratory; U. Kühnen, Federal Environment Agency Germany;
W. Drost, Federal Environment Agency (UBA) / Chemicals; D. Gildemeister,
Umweltbundesamt Federal Agency of Environment / IV Pharmceuticals
While the environmental risk assessment of human pharmaceuticals, biocides, plant
protection products, cosmetics, and industrial chemicals is regulated in different
legal frameworks in the European Union, these substances may be released together
to surface waters via wastewater treatment plants. Hence, the consideration of the
potential combined toxicity of these substances and the resulting environmental
risks may need to be evaluated across different regulatory frameworks. Azoles were
selected suitable example for a combined environmental risk assessment across
regulatory boundaries based on the concept of concentration addition as they share
the fungicidal mode-of-action and are used as pharmaceuticals, as plant protection
products, as biocides, and in products regulated under REACH. The present study
investigated the individual and combined effects of three azoles in the absence and
the presence of diluted wastewater effluent to evaluate if conclusions drawn from
testing artificial mixtures in the laboratory can be transferred to real-world
mixtures. The observed toxicity of equipotent mixtures prepared in test medium
deviated from the predicted toxicity by less than factor 5. Although there was a
trend rather of overestimation of combined toxicity than underestimation, these
results generally support the applicability of the concept of concentration addition
for mixtures of azoles and also for sublethal endpoints. Results for the azole mixture
tested with diluted wastewater effluent as background are pending, but will be
ready for presentation at the Barcelona meeting.

Soil and water pollutants' assessment, monitoring and
remediation (III)
376
Transfer of emerging pollutants from Spanish biosolids used as agricultural
soil amendments. Results of CECAREA project
A. de la Torre, Environmental; I. Navarro, P. Sanz, CIEMAT; M. Porcel, F. Pro, G.
Carbonel, INIA; M. Martínez, CIEMAT
The use of the organic fraction of sewage sludge and municipal solid waste compost
(MSW) as agricultural amendment, offering benefits and acceptable risks to both
soil and plants is one of the best outings environmentally sustainable waste.
Nevertheless, it is important to emphasize that contaminants like heavy metals,
pathogenic microorganisms and much of the organic pollution ends up in
wastewater and in the MSW compost. The pathogens can be removed by various
treatments, but there are some organic compounds that do not break down easily
during wastewater treatment and / or MSW composting, and tend to accumulate in
biosolids. Consequently, if they are used for agricultural purposes, could originate
problems due to toxicity, bioaccumulation and transfer trough the food chain.
Responding to this concern, scientific community has made important efforts to
characterize waste, by detecting some emerging pollutants (halogenated flame
retardants and perfluorinated chemicals) in this kind of biosolids. Nonetheless,
there is still a lack of knowledge regarding their fate, transfer or potential
bioaccumulation after soil amendment. For this reason, Spanish Ministry of
Economy and Competitiveness funded the “CECAREA” project to evaluate
environmental consequences of utilizing biosolids as agricultural soil amendments
and determine the fate, potential for transfer and accumulation and risks related to
polybrominated diphenyl ethers (PBDEs), decabromodiphenyl ethane (DBDPE),
decloranes and perfluorinated componds (PFCs). This work aims to include and
summarize the different experiments performed under the frame of CECAREA
project from 2011 to 2013. Results provide evidence of transfer of PBDEs, DP and
PFCs from biosolid amended soils to terrestrial ecosystems. Risk characterization
ratios (RCR) for the chemicals considered were below 1, which means that risk is
adequately controlled. The present work has been funded by the Spanish project
CTM2010-19779-C02-01/02.
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377
The sorption mechanism of sulfonamide antibiotics on humin and its
subfractions extracted from peat soil
X. Guo, Peking University / College of urban and environmental science; X. Wang,
Peking University; S. Tao, Peking University / College of Environmental Sciences;
B. XING, Department of Plant, Soil and Insect Sciences / University of
Massachusetts
Humin (HM) is known as the strongly associated organo-mineral composite formed
by natural organic matter in soils. Until now, the role of humic acid and fulvic acid
as sorbents for organic comtaminants has been extensively studied. In contrast, the
research concerning on the sorptive of the HM fraction is far from enough, even
though it typically represents more than 50% of the organic carbon in soil. The
sulfonamide antibiotics given to livestock are poorly metabolized and absorbed,
thus a large fraction is released into the soil environment, causing the proliferation
of antimicrobial-resistant pathogens and further affecting humans. Their sorption to
soil organic matters (SOMs) is a critical process controlling their transport,
bioavailability, and reactivity in soil. Therefore, to probe sorption mechanism
between sulfonamide antibiotics and humin components is of great importance. In
this study, two kinds of high-use sulfonamide antimicrobial, sulfamethazine (SMT)
and sulfamethoxazole (SMX) were chosen as subject compounds. Four procedures
were used to remove ash, carbohydrate, lipid and lignin component from original
humin sample to investigate the impact of each component on sorption more clearly
and confidently. After e-ashing treatment, both surface and bulk polarity of humin
samples deceased, leading to the increase of their sorption for both SMT and SMX.
The abundant polar groups on the surface were removed with mineral components,
thus the more hydrophobic organic groups that were previous masked by minerals
became available to sorbates. Those hydrophobic organic moieties could interact
with sorbates via van der Waals force, and also form pi-pi bond with the benzene
ring in the molecule of SMT and SMX, thus enhancing the sorption intensity.
Similarly, the removal of lipid and lignin components enhanced the sorption for
both SMT and SMX as well. However the mechanisms of sorption increment were
different from the de-ashing process. These organic components may block high
affinity sorption sites in the interior part of HM. The condensed organo-mineral
complex components inside HM became available to the sorbates after the removal
of lipid and lignin components. The sorption nonlinearity for SMT and SMX also
enhanced after each treatment. Those components in humin removed by chemical
procedure were comparatively homogeneous, while leaving those highly
heterogeneous components in the residue material, resulting in high sorption
nonlinearity.
378
Supporting microbial activities by using electrodes as electron acceptors:
strategies to biomineralize 14C herbicides in soils
J. Rodrigo, Helmholtz centre for environmental research - UFZ / Soil Department;
A. Dominguez, Universidad de Alcala; U. Dörfler, R. Schroll, Helmholtz Zentrum
Munchen / Institute of Soil Ecology; A. Esteve-Núñez, University of Alcala
Bioelectrochemical systems (BES) show tremendous potential for utilization in
environmental application. Sedimentary Microbial Fuel Cells (sMFC), one of this
BES, use electrodes to supply the electron acceptors required for contaminant
biodegradation in contaminated soils, where the organic pollutants play the fuel role
for microbial electrogenic communities. We propose to name this kind of
bioelectrochemical devices as Microbial Remediating Cell (MRC).\nPolycyclic
aromatic hydrocarbons as dibenzothiophene (DBT), and chloroaromatic
compounds as the herbicides diuron and atrazine were shown to be efficiently
biodegraded under electrogenic conditions in our laboratory, showing rates
10-times faster by using electrogenic approaches in contrast with the natural
biodegradation.\nHere, we will review the results of our recent investigation on the
use of MRC for in situ bioremediation of 14C herbicides. Radiolabelled compounds
allow us to control the pollutant fate and establish a strict mass balance of 14C. For
monitoring theses processes, we have design a special set up, adapting the MRC to
a closed laboratory system, being possible to maintain total control of the overall
behavior of the pollutant and to use chronovoltametry and chronoamperometry for
measuring electrons released from the pollutant microbial oxidation to the
anode.\nThe effective bioremediation task was confirmed by measuring the 14C
radioactivity, followed by soil extraction and HPLC-radio detector analysis to
identify 14C-metabolites. At last, the residual radioactivity bound to the soil is
determined by combustion processes, leaving defined all terms for the mass balance
of 14C. The results support the concept of electrogenesis-stimulated
bioremediation, being intensely increased the mineralization of 14C IPU under
electrogenic conditions (MERCs with anode at 0,6 V vs NHE) with the parallel
change in the metabolite-pattern. Concretely, the intrinsic soil capability to
mineralize IPU under flooded conditions was enhanced by ca. 40-fold, reaching
high mineralization rates even at the initial stage of the experiments.
379
Phytotreatment of polychlorinated biphenyls contaminated soil by
Chromolaena odorata (L) King and Robinson
R.O. ANYASI, University of South Africa / Environmental Sciences; H.I. Atagana,
University of South Africa / GRADUATE STUDIES
In this study, phytoextraction ability of a weed on Aroclor 1254 was studied under
greenhouse conditions. Chromolaena odorata plants were transplanted into soil
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containing 100, 200, and 500 ppm of Aroclor in 1L pots. The experiments were
watered daily at 70 % moisture field capacity. Parameters such as fully expanded
leaves per plant, shoot length, leaf chlorophyll content as well as root length at
harvest were measured. PCB was not phytotoxic to C. odorata growth but plants in
the 500 ppm treatment only showed diminished growth at the sixth week.
Percentage increases in height of plant were 45.9, 39.4 and 40.0 for 100, 200 and
500 ppm treatments respectively. Such decreases were observed in the leaf
numbers, root length and leaf chlorophyll concentration. The control sample
showed 48.3 % increase in plant height which was not significant from the treated
samples, an indication that C. odorata could survive such PCB concentration and
could be used to remediate contaminated soil. Mean total PCB absorbed by C.
odorata plant was between 6.40 and 64.60 ppm per kilogram of soil, leading to
percentage PCB absorption of 0.03 and 17.03 % per kilogram of contaminated soil.
PCBs were found mostly in the root tissues of the plants, and the Bioaccumulation
factor were between 0.006-0.38. Total PCB absorbed by the plant increases as the
concentration of the compound is increased. With these high BAF ensured, C.
odorata could serve as a promising candidate plant in phytoextraction of PCB from
a PCB-contaminated soil. Keyword: Phytoremediation, Bioremediation, Soil
restoration, Polychlorinated biphenyls (PCB), Biological treatment, Aroclor.
380
Climate change effects on PAH photodegradation in Mediterranean soils
M. Marques, Rovira i Virgili University / Chemical Engineering; M. Mari, Rovira i
Virgily University / Chemical Engineering; J. Sierra, Universitat Rovira i Virgili /
Soil Science Unit; M. Schuhmacher, Rovira i Virgili University / Chemical
Engineering; J.L. Domingo, Universitat Rovira i Virgili / Laboratory of Toxicology
and Environmental Health; M. Nadal, University Rovira i Virgili / Laboratory of
Toxicology and Environmental Health
The potential of climate change to alter the environmental distribution and
biological effects of chemical toxicants, such as persistent organic pollutants
(POPs) and other semi-volatile organic compounds, have been studied during the
last years. Polycyclic aromatic hydrocarbons (PAHs) are a family of widespread
environmental pollutants, whose chemical structure is based on two or more fused
benzene rings. PAHs are released from natural and anthropogenic combustion
processes. Environmental fate and transport of PAHs is highly influenced by
temperature and solar radiation. Thus, PAHs are likely to be impacted by changes in
temperature and radiation related to climate change. This study was aimed at
estimating the loss rate of PAHs by means of photodegradation in two typical
Mediterranean soils, after comparing two climate scenarios. Soil samples were
taken from the A horizon of two common Mediterranean soils located in remote
areas. Arenosol soil samples corresponded to Haplic Arenosol, an acidic and
coarse-textured soil with granitic origin. In turn, Regosol soil samples belonged to
Calcaric Regosol, which is formed of sedimentary materials and fine-textured soil.
Five grams of cleaned soil were deployed in uncovered glass Petri dishes. Every
sample was spiked with 125 µL of a stock solution containing 16 US EPA priority
PAHs at a concentration of 100 µg/mL and exposed to different climate conditions
in a climate chamber. In order to assess any potential changes in PAH
concentrations over time, soil samples were daily removed from the climate
chamber the following days: 1, 2, 3, 4, 5, 6, 7, 14 and 28. Dark controls were also
performed to assess slow sorption processes. The results showed that PAHs
behaved differently according to their molecular weight, temperature, radiation and
soil texture. A decreasing trend of PAH concentrations in both soils in samples
exposed to daylight was observed, being the loss rate higher in the climate change
scenario. Low molecular weight PAHs are more influenced by volatilization and
sorption, while photodegradation is more evident for medium and high molecular
weight PAHs. Photocatalysis may enhance photodegradation processes in the
fine-textured soil, possibly due to the presence of iron, silicon, manganese oxides as
well as humic acids. Future studies will be focused on the potential formation of
metabolites in the PAH photodegradation process, since some of them could be
even more toxic than their parental compounds
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Decomposition of Perfluorinated Alkyl Acids in Enzyme-catalyzed Oxidative
Humification Reactions
Q. Huang, Q. Luo, University of Georgia / Department of Crop and Soil Sciences
Perfluorinated alkyl acids (PFAAs) have drawn increasing concern due to their
global distribution, extreme persistency and environmental toxicity. The unique
molecular structure of PFAAs make them extremely resistant to degradation, and
thus it still remains a significant challenge to remediate soil or waters contaminated
by PFAAs with environmentally friendly approaches. We have conducted a series
of experiments to examine the degradation of PFAAs in enzyme-catalyzed
oxidative humification reactions (ECOHR) in both aqueous phase and soil slurries.
The experiments with aqueous solutions were conducted using laccase as a model
humification enzyme, 1-hydroxybenzotriazole (HBT) as a model mediator, and
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) as model
target chemicals. We have also conducted experiments in soil slurries with laccase
as the enzyme and soybean mill added to supplement natural mediators. The results
of our experiments demonstrated that PFAAs can be decomposed in ECOHR under
environmentally relevant conditions in both aqueous phase and soil slurries. The
findings suggest that ECOHR may provide a novel scheme for in situ remediation
of sites contaminated by PFAAs.
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Towards realistic and landscape based prospective
ecological risk assessments: mapping variability and
diversity
382
Summarising the information already available on mapping environmental
and ecological variability across Europe
S. Sala, European Commision DG Joint Research Centre / Institute for
Environment and Sustainability Sustainability Assessment Unit

383
Scientific needs for landscape risk assessment and ongoing work
E. Capri, Universitá Catolica del Sacre Cuore

384
Linking the assessment of pesticides under Regulation (EC) 1107/2009 and the
information collection and assessment requirements under the Directive
2009/128/EC on sustainable use of pesticides
V. Poulsen, ANSES / French Agency for Food Environmental and Occupational
Health Safety

385
View on landscape risk assessment and scientific needs for covering European
drivers
A. Alix, Dow Agrosciences / Risk Management

386
Landscape based ecological risk assessment, available methods and future
outlook (science and fiction)
F. Streissl, EFSA / Pesticides Unit; M. Arena, EFSA - European Food Safety
Authority / Pesticides; D. Auteri, Auteri / Pesticides Unit; M. Egsmose, EFSA; A.
Ippolito, EFSA - European Food Safety Authority / Institute for Environment and
Sustainability IES; R. Sharp, EFSA - European Food Safety Authority / Pesticides
Unit; C. Szentes, Pesticides Unit; J.V. Tarazona, European Food Safety Authority /
Pesticides Unit
The presentation gives an overview on the advantages (and challenges) of moving
from field based to landscape based risk assessments and spatial mapping of risk for
pesticides. The potential use in risk assessment and risk management is highlighted.
Important points for a spatially explicit risk assessment and risk mapping for the
different regions in Europe are for example: the definition of specific protection
goals for the landscape level and associated trigger values and risk assessment
schemes. Furthermore, detailed maps (geo-referenced data) with a high resolution
which include all important landscape elements and maps of distribution of species.
Some of the data and tools are already available but others still need to be devloped.
Examples from recent EFSA opinions and guidance show how landscape based
pesticide risk assessments could be developed in future.
387
Final discussion
J. Tarazona, EFSA

Alternative approaches for ecotoxicity assessments (I)

also assist in emerging discussions regarding adverse outcome pathways.
Approximately 3 dozen life stage terms (embryo, eleutheroembryo, larva,
fingerling, etc.) were catalogued along with the context in which they were used.
Terms were compared against standard definitions of life stages as given in the fish
developmental biology, systematics, and ontogeny literature. Terms were grouped
into a dozen well-defined life stage indicators and their frequency of use was
mapped. Egg and embryo (equivalent terms) constituted roughly 25% of all life
stage indicators. Sac-fry and sac-fry stage, a more ambiguous stage, consituted 10%
of the terms used. Proposed alterations of terminology in some contexts were
identified in order to facilitate cross-talk between various tests. In addition, research
needs to provide quantification of some life stages (e.g., in terms of hours
post-fertilization or days post-hatch) were developed. This latter aspect is possible
due to the relatively standardized nature of tests in terms of species, test
temperatures, and general water quality which influence developmental rates. The
research needs include: (1) clear delineation of toxicologically relevant
developmental stages should be known for all frequently tested species (today this
is limited to only a few); (2) harmonization of endpoints relevant for each stage and
test such that tests can continue to inform each other; (3) agreement on life stages
and reduction in the mixing of technically informative terms (such as embryo,
eleutheroembryo and larva) and lay terms (such as sub-adult and fingerling). This
may require further research to define their meaning across systematically (i.e.,
taxonomy) diverse test species and life histories.
389
When can a chronic fish test be waived? -A data analysis of species sensitivity
W. Drost, Federal Environment Agency (UBA) / Chemicals; M. May, Fraunhofer
ITEM / Chemical Risk Assessment; S. Germer, German Federal Environment
Agency; T. Juffernholz, German Federal Environment Agency (UBA) / Biological
and Chemical Safety; F. Kassner, Federal Environment Agency UBA; S. Hahn,
Fraunhofer ITEM / Chemical Risk Assessment
Based on the animal welfare concept and to avoid animal experiments (Art. 13,
Art. 25), the REACh Regulation provides several options for waiving the chronic
fish toxicity test. For the decision on the need of ecotoxicological tests on animals
ECHA guideline R7b and R10 are applied. In particular guideline R7b provides
guidance for the assessment of ecotoxicological endpoints and includes an
integrated testing strategy (ITS). It is the aim of the ITS to avoid unnecessary
vertebrate tests while being sufficiently protective. Based on a data anlysis it was
the aim to investigate the currently proposed hazard evaluation according to the ITS
on the basis of already existing toxicity tests. The dataset used for analysis is based
on data from the OECD eChemPortal and from the Information System Chemical
Safety database (ICS) of the German Federal Environmental Agency. Based on the
finding that the sensitivity in chronic testing is associated with sensitivity in acute
testing a classification scheme for acute sensitivity comparison is proposed to
contribute to the ITS. The data analysis suggests to adapt the current ITS as
implemented in the corresponding guidance documents by reducing the sensitivity
factor from 10 to 5. The physicochemical properties water solubility and the
octanol-water partitioning have a supporting character if fish were 2x to 5x more
sensitive than Daphnia in the acute tests but do not seem to be good indicators for
the requirement of long term or vertebrate tests in general.
390
Ecotoxicological Threshold of Concern (eco-TTC): Development of an
approach to assist in environmental hazard assessment
M.R. Embry, ILSI Health & Environmental Sciences Institute (HE; S.E. Belanger,
The Procter & Gamble Company / Central Product Safety Dept; H. Sanderson,
Aarhus University / Environmental Science; D. De Zwart, RIVM / Centre for
Sustainability Environment and Health; B. Farr, ILSI Health and Environmental
Sciences Institute (HESI); M. Halder, European Commission Joint Research Centre
/ DG Joint Research Centre IHCP EURL ECVAM; R.M. Sternberg, U. S. EPA /
Environmental Fate and Effects Division; P.W. Wilson, Sanofi U.S., Inc. / Health
Safety and Environment
The Threshold of Toxicological Concern (TTC) concept is well established for
assessing human safety of indirect food additives and has been reapplied for a
variety of endpoints including carcinogenicity, teratogenicity, and reproductive
toxicity. These can be useful for screening-level risk assessments, including the
potential for rapid decision-making, fully utilizing existing knowledge, reasonable
conservativeness for chemicals used in lower volumes and reduction or elimination
of unnecessary animal tests. TTC has found particular favor in the assessment of
chemicals used in cosmetics and personal care products as well as other chemicals
traditionally used in low volumes. Use of the TTC in environmental safety (termed
an eco-TTC) is just beginning, with several recent manuscripts exploring the
concept in various applications. Key questions focus on hazard extrapolation of
diverse taxa across trophic levels, importance of mode of action, and whether safe
concentrations for ecosystems estimated from acute or chronic toxicity data are
equally useful and in what contexts. This platform will provide an overview of the
theoretical basis for developing an eco-TTC with an initial exploration for chemical
assessment and boundary conditions for use. An international collaboration under
the ILSI Health and Environmental Sciences Institute has been established to
address challenges related to developing and applying useful eco-TTC concepts. *
Disclaimer: The views, conclusions and recommendations expressed in this article
are those of the author and do not necessarily represent views or policies of the

388
Harmonizing the Harmonized Test Guidelines: Fish Developmental Biology
Terminology and Animal Testing Implications
S.E. Belanger, The Procter & Gamble Company / Environmental Stewardship and
Sustainability Organization; T. Braunbeck, University of Heidelberg / Centre for
Organismal Studies; M.R. Embry, ILSI Health & Environmental Sciences Institute
(HE; B. Farr, ILSI Health and Environmental Sciences Institute (HESI); M. Halder,
European Commission Joint Research Centre / DG Joint Research Centre IHCP
EURL ECVAM; M. Lampi, ExxonMobil Biomedical Sciences, Inc.; J.M.
Rawlings, The Procter & Gamble Company / Environmental Stewardship and
Sustainability
A detailed review of current OECD fish test guidelines covering acute and chronic
toxicity, bioaccumulation and endocrine disruption endpoints was conducted to
assess variations in life stage terminology and life history descriptions. The goal of
the review was to develop recommendations for harmonization and improvements
to facilitate transparency in terminology. This will assist how guidelines are
intended to be used in an integrated fish testing framework as previously discussed
in OECD. Harmonization of terminology and appreciation for life history
descriptions impact interpretations of fish tests in regards to animal welfare (what
stages are or are not protected, how to decide when protection occurs, etc.) and can
82
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European Commission or the US Environmental Protection Agency.
391
High Accuracy QSARs for REACH - The need to boost the implementation of
Good Modelling Practice
F. Sahigara, CEHTRA SAS; P. Bicherel, KREATiS; P. Thomas, CEHTRA SAS
Good Laboratory Practice (GLP) was implemented by the OECD Member
countries to promote the development of quality test data following an
internationally harmonised protocol. In recent years, the development of
Quantitative Structure Activity Relationships (QSAR) as an alternative to animal
testing has grown exponentially. This has been encouraged by ECHA (European
CHemicals Agency) who included guidance on use of alternative techniques
including in-silico methods for the realisation of REACH chemical safety reports,
provided the model’s validity was demonstrated using the recommended five
OECD principles. Despite growing acceptance of QSARs, the majority of existing
models are only fit for screening purposes as the information on the data quality
used in the original database is often unavailable and the applicability domain is
often poorly defined. Nevertheless, advances have been made to improve the
transparency in reporting QSARs by the introduction of QSAR reporting formats
(QMRF and QPRF) submitted to the regulatory authorities for registration purposes
under REACH. As good as these improvements are, they do not meet the same
strict standards that are imposed on experimental testing in the laboratory. If
in-silico models have a future in the replacement of standardised experimental
studies, Good Modelling Practice (GMoP) should be implemented and followed by
modellers in the same way as GLP to help convince the scientific community of
their reliability. This platform presentation will primarily review the state of the
science in developing and validating QSARs. The speaker will introduce the
concept of High Accuracy QSARs (HA-QSARs), a series of QSAR models of high
precision developed to reliably predict several REACH endpoints emphasizing the
modelling aspects which make these HA-QSARs advantageous over existing
models – data traceability and referencing for the training set; data refinement via
strict data validation using study specific rules and expert judgement; model
development using mechanistically relevant descriptors and an unambiguous
modelling algorithm; inclusion of all validation techniques necessary to fill in the
QMRF and QPRF and addressing the uncertainty in prediction values via
confidence intervals and applicability domain assessment. The iSafeRat®
HA-QSAR cascade approach (to predict physicochemical and ecotoxicological
endpoints) as a high quality validation tool will be presented as a case study.
392
The utility of QSARs in predicting acute fish toxicity of pesticide metabolites:
A retrospective validation approach
n. burden, NC3Rs; S.K. Maynard, Syngenta / Environmental Safety; L. Weltje,
BASF SE / Agricultural Centre; J.R. Wheeler, Dow Agrosciences
Under the EC Regulation 1107/2009 there is a requirement for registrants to
establish whether pesticide metabolites are potentially harmful to the environment,
and as such fish acute toxicity assessments may be carried out. The number of
metabolites can be considerable; therefore this area of testing may use many
vertebrates. A recent EFSA aquatic guidance document outlines opportunities to
apply non-testing methods such as Quantitative Structure Activity Relationship
(QSAR) models. Provision of a scientific evidence base to support the use of
QSARs in the prediction of the acute fish toxicity of pesticide metabolites, and
subsequent regulatory acceptance, could reduce the numbers of animals used. This
work examines the potential for QSARs to be used for pesticide metabolites
through a retrospective validation approach. Ecotoxicity data for 679 metabolites
contained within the Pesticide Properties Database (PPDB) were extracted and
filtered to restrict the dataset to metabolites with experimental fish LC 50 values.
QSAR calculations were performed for 190 metabolites using the US EPA’s
ECOSAR software. In many instances ECOSAR generated more than one
predicted LC50 value, plus a baseline toxicity value. The most conservative of these
values was selected for comparison to experimental LC50 values. The relationship
between the predicted and experimental values was assessed. Preliminary analysis
revealed a significant correlation between predicted and experimental fish LC50
values (r=0.60, p< 0.001, Spearman correlation). For the majority of the
metabolites the predicted values were equal to or lower than their associated
experimental values. For the remaining values the mean ratio of
experimental:predicted LC50 was 0.24 (SEM 0.03), i.e. QSAR predicted values
were on average only 4.1 times higher than those derived experimentally.
Considering normal experimental variability, and the risk assessment procedure,
these estimates may have regulatory utility. This initial conservative analysis
indicates that there is value in further refining the QSAR approach to improve the
prediction of acute fish toxicity of pesticide metabolites. Refinements to this
analysis will be undertaken before this method can be considered for incorporation
into regulatory guidance.
393
A new tool to explore reasons of adverse effects, within a read across
perspective
E. Benfenati; M.I. Petoumenou, Instituto di Ricerche Farmacologiche Mario Negri;
A. Roncaglioni, Istituto di Ricerche Farmacologiche Mario Negri; F. Como, Istituto
di Ricerche Farmacologiche Mario Negri / Department of Environmental Health;
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A. Manganaro, Kode srl; A.M. Franchi, Politecnico di Milano; G. Gini, Politecnico
di Milano - D.E.I. / DEI
We present here a new program for read across, which displays the similar
chemicals and the rules for the common effect of these similar chemicals. The new
software is called ToxRead and is freely downloadable at the site:
http://www.toxgate.eu. It includes a database of chemicals, and for each endpoint it
provides the chemicals similar to the target compounds and their experimental
value. Collections of rules associated to high/low potency are also present.
Chemicals are introduced with the SMILES format. The user can select the number
of similar chemicals to be studied. The current version includes modules for a
couple of endpoints which are publicly available. One endpoint is genotoxicity
(Ames test) and the second one is a model for bioconcentration factor (BCF).
Several other endpoints are in the pipeline, and will be presented at the conference.
The software shows at the center the target chemical. It is linked to N similar
chemicals, represented by circles. In the case of BCF the user can see the plot of the
similar compounds and their logBCF and logP values plotted. Rules associated to a
certain logBCF value are shown. Typically these are related to certain polar
fragments, but other reasons for a particular expected logBCF value are also shown,
such as logP < 3. The user can see the chemicals similar to the target which contain
a certain rule. The similar chemical, its structure, logP, BCF and other available
experimental data are also shown. The tool presented in this work has been
designed to facilitate the application and visualization of read-across method. Its
main advantage is the visual representation of the major evidences available to
address a read across with similar compounds facilitating the application of this
approach in a regulatory setting. The implementation of a similar approach to
address acute fish toxicity and other endpoints is currently ongoing.
Acknowledgement - The authors acknowledge financial support from the LIFE+
programme for the LIFE PROSIL project (nr. LIFE12 ENV/IT/154).
www.prosil-life.eu
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394
Hyalella azteca population level endpoints for assessment of toxicological
stress
G.L. Ferreira, M.N. Flynn, LEAL Laboratory of Ecotoxicology and
Environmental Microbiology School of Technology; G.d. Umbuzeiro, FACULTY
OF TECHNOLOGY -UNICAMP / LEAL
The integration of population-level endpoints in the evaluation of toxicological
effects of contaminants is considered of greater ecological relevance than the
exclusive use of individual-level endpoints. Certain chemicals can affect
demographic parameters at concentrations much lower than that indicated by
traditional dose-response curve, resulting in population decline and extinction of
populations. An offspring generated from ten Hyalella azteca couples, a cohort,
was followed in baoratory conditions from birth to death of all individuals. From
this cohort, life table was constructed and vital parameters obtained. The cohort
monitored started with 77 individuals, declining until reaching zero individual, over
seven months. The sex ratio was alomost even, about 1.08, favorable to males.
Reproductive potential of 26.89, generation time of 6.63 and intrinsic rate of
increase (rm) of 0.49 were obtained. An alternative endpoint, instantaneous rate of
increase (ri) is suggested as an alternative endpoint, easier to work since it is
obtained from a partial life table. Toxical subtle sublethal effects can be discerned
through the use as referral of such parameters.
395
The development and application of crustacean biomarkers to monitor
reproductive endocrine disruption.
S. Short, G. Yang, Y. Guler, A. Green Etxabe, University of Portsmouth; P. Kille,
Cardiff University; A.T. Ford, University of Portsmouth / Biological Sciences
Despite the well documented cases of endocrine disruption in vertebrates and some
molluscan groups, it is currently unknown whether reproductive endocrine
disruption represents a threat to crustacean populations. The study of intersexuality
provides an opportunity to investigate sexual differentiation and dysfunction.
Crustacean intersexuality is associated with contamination and includes forms
linked to increased sex-ratio distorting parasites at polluted sites. Despite the
importance of crustaceans for monitoring vulnerable aquatic habitats, little is
known about the molecular basis intersexuality or any associated sexual
dysfunction. To increase the relevance of crustaceans to environmental
toxicologists, this study comprehensively analysed gene expression in amphipods
presenting parasite and non-parasite associated intersexuality. We suggest existing
vertebrate biomarkers of feminisation should not be applied to crustaceans, as
orthologous genes are not induced in feminised amphipods. Furthermore, in
contrast to vertebrates, where feminisation and intersexuality is often associated
with deleterious de-masculinisation, we find males maintain masculinity even when
unambiguously feminised. This reveals a considerable regulatory separation of the
gene pathways responsible for male and female characteristics and demonstrates
that evidence of feminisation (even if detected with appropriate biomarkers) is not a
proxy for de-masculinisation in crustaceans. This study has also produced a
comprehensive spectrum of potential molecular biomarkers that are currently being
applied to specimens collected from clean and industrially impacted locations. This

SETAC Europe 25th Annual Meeting Abstract Book

will represent the first application of appropriate transcriptomic biomarkers to
monitor feminisation and de-masculinisation in field populations of crustaceans.
396
Reproductive and physiological effects of neuro-active pharmaceuticals at low
environmental levels in Daphnia magna
C. Rivetti, IDAEA CSIC Barcelona / Environmental Chemistry; B. Campos,
IDAEA-CSIC / Environmental Toxicology; C. Barata, CSIC / Environmental
Chemistry
Assessing the risks of emerging contaminants such as pharmaceuticals in the
environment requires an understanding of their exposure regime and their effects at
environmental relevant concentrations across species. Daphnia magna represents
an excellent invertebrate model species to study the mode of action of emerging
pollutants, allowing the assessment of effects at different biological levels e.g
molecular, physiological and phenotypical. The present study aims to test the
hypothesis that different families of neuro-active pharmaceuticals at low
environmentally relevant concentrations may lead to similar phenotypic answers in
D. magna but through different metabolic signaling pathways. For this aim,
life-history studies were complemented with feeding, respiration and
survival-starvation assays of exposed females and measurements of energy budget
and gene expression. The selected pharmaceuticals were carbamazepine (CBZ),
diazepam (DZP) and propranolol (PR), three widely prescribed compounds, already
detected at considerable levels in the environment (ng to µg/L). Obtained results
indicated that exposure to the studied compounds increased the offspring
production but at different concentrations. Enhanced offspring production was food
dependent, only occurring at limiting food conditions. Joint effects of tested ternary
mixtures were additive and follow the concentration addition model, which may
indicate that the studied compounds act on reproduction by similar MoA.
Respirometry assays showed that the exposure to CBZ and PR significantly
increased oxygen consumption, indipendently on the presence or absence of food,
suggesting an increase in maintenance costs. Survival under starvation revealed a
shorter life-span when compared to control. Energy reserves of daphnids were also
altered as a consequence of the exposure to these compounds, revealing a shift in
the energy allocation of the animals. Analyses of several gene transcripts by qPCR
revealed de-regulation in their expression, giving some insights into the molecular
mechanisms and MoA of these pharmaceuticals. Overall, this work highlights the
use of integrated responses in D. magna, combining phenotipical and physiological
and molecular endpoints, having great potential to elucitate MoA of emerging
pollutants in the aquatic environment. Besides, our results provide consistent
evidences on how measured residue levels of these pharmaceuticals in the field are
likely to be hazardous to aquatic biota.
397
An inverse U-shaped dose-response for toxicity of pesticide Dipel to Daphnia
magna
A. de Souza Machado, Leibniz Institute of Freshwater Ecology and Inland Fisheries
/ Ecophysiology and Aquaculture; C. Zarfl, University of Osnabrueck / Center for
Applied Geosciences; W. Kloas, Liebniz Inst. of Freshwater Ecology & Inland
Fish.
Dipel is a worldwide used pesticide to control caterpillars in agricultural and urban
areas. In most countries, however, there are no water quality criteria for this
potential contaminant. Also, negligible toxicity to non-target species has been
attributed to Dipel even though there is a lack of dose-response curves and LC50
and EC50 data. Thus, we investigated mortality (for LC50) and immobilisation (for
EC50) in neonates and adults of Daphnia magna to waterborne Dipel. Biomarkers
(global protein, catalase, and chitobiase in adults 48h-exposed) and chronic effects
(survival and time until the first brood) were also assessed. For concentrations
below 10µL Dipel/L toxic levels estimated with TSK method (µL/L) were
EC5024h=0.20, EC5048h=0.17, LC5024h=1.17, and LC5048h=0.40 for neonates, and
EC5024h=0.29, EC5048h=0.17 for adults. No mortality was observed in adults
acutely exposed. Chronic exposure decreased survival (p< 0.001) and increased
time to first brood (p< 0.001) at concentrations as low as 0.10 µL/L. However, all
these effects were amended or absent at concentrations higher than 90µL/L. This
uncommon inverse U-shaped response curve is similar to the pattern of chronic
toxicity of some carcinogenic or endocrine disruptors. Genotoxicity or endocrine
toxicity is improbable as main cause of present effects, since daphnids could be
acutely immobilised after few minutes of exposure. Biomarkers confirmed
disturbances in general health (global protein), oxidative stress (catalase), and
growth (chitobiase). Such generalized effects suggest existence of a tissue
unspecific mechanism of toxicity able to affect the whole organism at once. All
biomarkers responded similarly, with increasing and decreasing phases, in which
the highest effects occurred around 1-5µL/L and phase changed around 10µL/L.
Present results challenge the idea that low toxicity at high concentrations implies
low toxicity at lower concentrations. We observed an inverse U-shaped
dose-response, with adverse effects at medium and low toxicity was observed at
either very high or very low concentrations. Current biomonitoring tools are not
efficient to ascribe such effect patterns to causes, and might be the reason why this
highly noxious pesticide in our experiments is being used for several decades
worldwide and claimed as presenting negligible toxicity. Further studies are needed
to clarify Dipel impacts in other organisms and to provide insights on ways to better
assess its potential toxicity.
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Obesogens beyond Vertebrates: Lipid Perturbation in the crustacean Daphnia
magna
R. Jordão, Biology; J. Casas, G. Fabrias, IDAEA CSIC Barcelona; B. Campos,
IDAEA-CSIC / Environmental Toxicology; B. Pina, IDAEA-CSIC /
Environmental Chemistry; M.F. Lemos, Instituto Politécnico de Leiria / Dept
Biology; A.M. Soares, Universidade de Aveiro / Department of Biology and
CESAM; R. Tauler, IDAEA-CSIC; C. Barata, CSIC / Environmental Chemistry
The increasing concern on emerging contaminants has urged for the need of novel
ecotoxicological procedures in Environmental Risk Assessment. Current toxicity
assays such as those based on acute and chronic responses may not be sensitive
enough to detect emerging effects at low doses. Here we include data on a new
assay developed in Daphnia magna juveniles to test obesogenic effects of
contaminants. The bioassay is based on short term in vivo exposures to the tested
chemicals and in vivo visualization of lipid reserves using the fluorescent dye Nile
red. The test was validated with a model pollutant known to be obesogenic, such as
tributyltin (TBT), and other anthropogenic contaminants such as triphenyltin
(TPT), bisphenol A (BPA), 4-nonylphenol (NP), di-2-ethylhexyl phthalate
(DEPH), piryproxyfen (PP), fenarimol (FEN), methoprene (MET), emamectin
benzoate (EM), tebufenozide (TEB), as well as of natural hormones such as methyl
farnesoate (MF), 20-Hydroxyecdysone (20E) and ponasterone A (PA.) The results
obtained indicated that the Nile red bioassay was able to reproduce lipid reserve
dynamics in D. magna within and between moulting, reproductive events, juvenile
and adult stages, food levels and across the tested compounds. TBT, followed in
decreasing order of effects by MF, its insecticide homologous (PP), BPA and 20E
increased significantly the formation of lipid droplets measured as Nile red
fluorescence. Nonylphenol, fenarimol and emamectin benzoate decreased lipid
droplets formation. Lowest effect concentrations in lipid reserves occurred at 0.1-1
µg/l for TBT, PP and EM and at 10-100 µg/l for the rest of substances. Mixture
combinations of TBT and 20E with MF or its insecticide agonist PP were synergic,
whereas those with FEN or EM were antagonic. These results indicated that there is
a great potential for xenobiotics to disrupt the lipid metabolism in Daphnia and that
such effects are related with the ecdysone, retinoid acid and juvenile receptor
signalling pathways. Acknowledgement-This project was supported by the Spanish
MEC and Advance grant –EU grants CTM2011-30471-C02-01,
ERC-2012-AdG-320737. The Portuguese Foundation for Science and Technology
(FCT), supported the doctoral fellowship of Rita Jordão (SFRH/BD/79453/2011),
through the Portuguese Ministry of Education and Science and ESF funds
(Programme POPH-QREN).
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High mutational rates of large-scale duplication and deletion in the
environmental toxicology model, Daphnia pulex
N. Keith, Indiana University - Bloomington / School of Public and Environmental
Affairs; A. Tucker, Southern Arkansas University; C. Jackson, Indiana University
Bloomington; W. Sung, Indiana University; J. Lucas Lledo, Leibniz Institute of
Freshwater Ecology and Inland Fisheries; D. Schrider, RUTGERS UNIVERSITY;
S. Schaack, Reed College; J.L. Dudycha, University of South Carolina / Dept. of
Biological Sciences; M.J. Lynch, University of South Florida; J.R. Shaw, Indiana
University / The School of Public and Environmental Affairs and The Center for
Genomics and Bioinformatics
Knowledge of the rate and spectrum of genomic mutation is critical for
understanding an organism’s interaction with its environment –including toxic
environments; it provides the variation underlying their tolerance, susceptibility,
and ability to adapt. Here, we utilize the microcrustacean Daphnia pulex, an
established ecotoxicological model,to understand the rate and spectrum of genomic
mutation. D. pulex is a sentinel species, being the primary grazer of algae and main
forage of fish in lentic environments, and is an established model in toxicology,
evolution, genetics, developmental biology, and ecology. Knowledge of mutational
processes in the D. pulex genometherefore allows us to understand how Daphnia
populations, and their corresponding communities, respond to anthropogenic
stressors such as pollution and global warming, which have been found to have
profound influences on ecosystem health, and are known to influence genomic
mutation. Utilizing a mutation-accumulation (MA) experiment, which through
relaxing natural selection by the genetic bottlenecking of successive generations
allows us to recover nearly all mutations that are not lethal or cause sterility, we find
the rates of gene duplication and deletion are over an order of magnitude higher
than an other organism, and are driven by large-scale mutations that spontaneously
duplicate or delete over 100,000 DNA base pairs, simultaneously changing the
copy number of dozens of genes. Furthermore, we find that gene conversion, which
occurs during DNA repair of single- and double-strand breaks is rampant in D.
pulex, and greatly contributes to genome composition.

Multistress in aquatic environments: the big picture (I)
400
Sub-lethal effects of acute salinity exposure on stream invertebrates:
predation as a case study
M. Canedo-Arguelles, University of Vic, Spain / BETA Technology Centre
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Aquatic Ecology Group; G. Peixoto, FEM Research group University of Barcelona;
M. Sala, Universitat de Barcelona / Freshwater Ecology and Management FEM
research group; N. Prat, University of Barcelona, FEM Research Group / Ecology;
M.D. Faria, CESAM, University of Aveiro / Biology; A.M. Soares, Universidade
de Aveiro / Department of Biology and CESAM; C. Barata, CSIC / Environmental
Chemistry; B.J. Kefford, University of Canberra / Department of Environmental
Science
Salinisation is a growing global threat, recognized as one of the main stressors to
freshwater ecosystems. Yet, its effects on the trophic structure of rivers and streams
are poorly understood. We conducted a mesocosm experiment to test if elevated
conductivities can induce a stress response in the invertebrate predator
Erpobdellidae reducing its predation efficiency. The experiment was conducted at a
flow-through mesocosm of 12 artificial stream channels relying on water pumped
from a diversion channel of the Llobregat River (Barcelona, Spain). We used two
treatments levels: salt (nominal conductivity = 6 mS cm-1) vs. control (nominal
conductivity = 0.6 mS cm-1), and Erpobdellidae presence vs. Erpobdellidae
absence. Biomarkers were used to test the stress response of Erpobdellidae to the
salt treatment. Invertebrates were collected from two different substrates in the
artificial streams: the stones and the gravel bed. Chlorophyll a biomass was
estimated as measure of primary production. Results showed that salinity affected
significantly (P< 0.05, Student t test) both antioxidant defenses and phase II
detoxification metabolism, with reduced catalase activity and increased,glutathione
S transferase activity and induced oxidative stress measured as lipid peroxidation.
These results thus indicate that the tested salinity levels could have detrimental
effects on Erpobdellidae predation efficiency. The presence of predators induced
invertebrates to migrate from the stones to the gravel bed, probably looking for
refugia. The salt treatment resulted in a reduction of invertebrates’ density both in
the absence and presence of predators, but only for the communities attached to the
stones. Our results suggest that the individuals burrowing in the gravel beds were
less exposed to salt toxicity. Chlrophyll a (chl a) concentrations were highest in the
control treatment (no salt and no predators, mean chl a = 26.6 mg m-2) and lowest in
the salt treatment with no predators (mean chl a = 7.9 mg m-2). The channels in
which Erpobdellidae were added registered intermediate chl a concentrations
(mean chl a = 17.9 and 14 mg m-2, for no salt and salt treatments respectively). This
suggests that sub-lethal effects of salinity on Erpobdellidae propagated to
ecosystem functioning.
401
Does mussel nutritional status act as a confounding factor on biomarkers
responses?
C. González-Fernández, Spanish Institute of Oceanography / Marine ecosystems;
M. Albentosa, Instituto Español de Oceanografia / Centro Oceanográfico de
Murcia; J. Campillo, Instituto Español de Oceanografia; L. Vinas, Spanish Institute
of Oceanography; A. Franco, Instituto Español de Oceanografia; J. Bellas, Centro
Oceanografico de Vigo / IEO (Instituto Espa?ol de Oceanografia)
Large scale marine monitoring programs have some difficulties in the assessment
of the effect of pollution in the biological responses of the organisms, mainly due to
the high temporal and spatial variability of marine ecosystems. One of main
differences encountered is the trophic condition which is highly variable when
different habitats are monitored. Mussels, such as Mytilus galloprovincialis, are
extensively used as sentinel species of pollution in marine coastal monitoring
programs. From such studies, it has been stated that biological responses caused by
pollutants seem to be masked by biological variables as mussel condition. The main
objective of this study was to determine the relative importance of two variables:
food availability and the presence of toxicants, on some biochemical biomarkers.
Three experimental trophic conditions were simulated by regulating daily food
ration of mussel for 45 days: low food condition (N1), medium food condition (N2)
and high food condition (N3) which promoted negative, maintenance and positive
mussel energy balances, respectively. In all cases, mussels were exposed to two
nominal fluoranthene (FLU) concentrations (3 and 60µg L−1), for 3 weeks. Results
showed that several biomarkers were affected by mussel nutritional status (SOD,
CAT, GPx and GST) evidencing the same behavior: nutritional stressed mussel
(N1) had the highest enzymatic activity, contrary to N3-mussels which showed the
lowest enzymatic activity. Futhermore, FLU exposure also impact biomarker
responses. In this case, GR and GPx evidenced an increase at low FLU
concentrations. Contrary, GST exhibited the highest value at high FLU
concentrations. Two important metabolic processes could be the responsible of this
behaviour. On the one hand, nutritive-stressed mussels seems to be more resistant to
pollution than well-fed mussels, and on the other hand, it seems that some
biomarkers have an “hormetic response” to FLU consisting in a low-concentration
biomarker stimulation not observed at higher FLU concentration. The results
obtained in this study, highlight the fact that the nutritional status could be more
relevant than the effect of pollution in some biomarkers commonly used in
monitoring programs. Therefore, it needs to be considered in large scale monitoring
programs where both stressors, pollution and great variability of food conditions
can be interacting.
402
Sensitivity of Pacific oyster embryos (Crassostrea gigas) to combine effects of
pollutants and salinity
P. GAMAIN, EPOC; P. Gonzalez, Géochimie et Ecotoxicologie des Métaux dans
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les systèmes Aquatiques GEMA team UMR CNRS Université Bordeaux; J.
Cachot, Université Bordeaux / EPOC; B. Morin, EPOC
The Pacific oyster represents the worldest aquaculture production, with 4.6 million
tons produced in 2006. France is the fourth world producer of oysters and
Crassostrea gigas is the principal cultivated species in the Arcachon bay. However
in recent years, problems of recruitment, capture and mortality of juvenile or adult
oysters occurred. The increased frequency of these events can be indicative of
changes in the global quality of the Arcachon bay. Previous studies have
highlighted the presence of many plant molecules, with significant concentrations
in water, mainly herbicides such as metolachlor and its metabolites, and
"anti-fouling" as copper. Due to global warming, the Arcachon bay is facing other
environmental problems such as increase of surface water temperatures and/or
salinity fluctuations. Previous studies have highlighted that early life stages of
marine invertebrates are sensitive to environmental changes. Therefore, in the
context of global climate change, vulnerability of D-larval stages of C. gigas to
salinity and pollutants was investigated. Embryotoxicity bioassay has been used.
Male and female oysters of a commercial hatchery were induced to spawn by
thermal stimulation. Eggs were fertilized with sperm to obtain embryos. Effects of
copper (0.5 µg.L-1, 1 µg.L-1 corresponding to environmental concentrations, 10 and
50 µg.L-1) and metolachlor (10 ng .L-1 corresponding to environmental
concentration, 100 and 1000 ng.L-1) on the early life stage of Pacific oyster D-larvae
were examined at various salinities (18 ; 21 ; 24 ; 27 ; 30 ; 33 ‰). After 24h,
developmental abnormalities of D-larvae were analyzed. Significant increases of
the percentage of abnormal D-larvae were observed from 0.5 µg.L-1 of copper and
10 ng.L-1 of metolachlor in comparison with respective controls. The current study
suggests that copper, and metolachlor can induce larval abnormalities in a
population of exposed oysters at environmentally relevant concentrations. The low
feasibility limit of the embryo-larval test is around 24 ‰ of salinity. With copper, at
all concentrations tested, salinity does not impact the percentage of larval
abnormalities whereas, with metolachlor, larval abnormalities increase
significantly with decreasing salinity.
403
Biotransformation of selected azole fungicides in the aquatic invertebrate
Gammarus pulex and their effects in mixture on oxidative drug metabolism
A. Rösch, Eawag / Environmental Chemistry; S. Anliker, Eawag Swiss Federal
Institute of Aquatic Science and Technology / Environmental Chemistry; J.
Hollender, Eawag / Environmental Chemistry
Xenobiotics, such as pesticides and pharmaceuticals are distributed ubiquitously in
the aquatic environment and their co-occurrence is often reported. One class of
fungicides are azoles including triazoles and imidazoles. They act by inhibiting the
ergosterol biosynthesis in fungi. In non-target organisms it was observed that azoles
can enhance the effect of other pesticides by inhibiting the cytochrome P450
monooxygenases, active in detoxification of xenobiotics. Binding between azole
and enzyme occurs via the nucleophilic nitrogen in the specific azole moiety. Thus,
biotransformation reactions taking place at the active moiety of the fungicide can
greatly influence their inhibitory potential. In this study, triazoles (cyproconazole,
epoxiconazole, fluconazole, propiconazole, tebuconazole) and imidazoles
(ketoconazole, prochloraz) were chosen in order to investigate biotransformation
reactions taking place in the aquatic invertebrate Gammarus pulex. G. pulex were
exposed to the fungicides at concentrations of 200 µg L-1 for 24 hours. To assess the
inhibitory potential of selected azoles, a second experiment was performed where
G. pulex were exposed to a pesticide mixture (prochloraz and azoxystrobin) and to a
pharmaceutical mixture (ketoconazole and tramadol). Samples were analyzed with
online solid phase extraction coupled to LC-tandem high resolution mass
spectrometry. Isotopic pattern and MS/MS spectra were used to identify suspected
biotransformation products (BTPs). Most identified biotransformation reactions
(hydroxylations, dealkylations, cysteine and sulfate conjugations) took place at the
nonazole moiety. Only for the imidazole fungicides changes at the imidazole ring
were observed, resulting in a loss of the active moiety. However, the measured BTP
concentrations inside the organism were quite low, indicating that formed BTPs are
of less importance in terms of enzyme inhibition. For the pesticide mixture a strong
inhibitory effect was observed exhibited by less formed BTPs and higher mortality,
whereas in the mixture with ketoconazole no significant effect was noted, which is
different to investigations in humans. Although the concentrations used in this
study were relatively high, it is likely that co-occurrence of azoles with other
organic contaminants can lead to increased toxicity of already highly toxic
compounds. Therefore, further research is important to understand their different
potencies in aquatic organisms.
404
Physiological responses in freshwater bivalves to microcystin-LR and
Roundup Flash®
C. Wiegand, University of Southern Denmark / Department of Biology; M. Götze,
University of Southern Denmark; M. Malecot, Université Rennes / UMR Ecobio;
B. Guevel, C. Pineau, Proteomics Core Facility Biogenouest / IRSET Inserm U
Lakes, ponds and rivers adjacent to farmland face exposition to agrochemicals and
fertilizers. Excess plant nutrients are drivers for cyanobacterial blooms, which pose
a natural environmental risk due to their capacity to produce toxic metabolites. The
cyanobacterial toxin microcystin-LR binds and inactivates protein phosphatase of
type 1 and 2A, and may cause death of the organism. Within exposure
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concentration and duration limits, microcystins can be detoxified via conjugation to
glutathione by glutathione S-transferase (GST). Glyphosate is one of the most used
herbicides worldwide, it inhibits the amino acid synthesis in plants through the
shikimic acid pathway. Evidence about its harmful effects in non-target organisms
is growing, in particular for the commercial formulations. Freshwater mussels are
sessile organisms and via their filtration for food exposed to huge quantities of
water. Whereas some indigenous species densities decline, invasive ones proliferate
in the same pollution scenario. This study presents comparisons of invasive and
indigenous mussel species in biotransformation of microcystin-LR and the
herbicide Roundup Flash® (containing Glyphosate) and energy allocated to that.
Moreover, variations of the total proteome were investigated. The invasive
D. polymorpha detoxified microcystin-LR up to 50 µgL-1via the sGST system but
U. tumidus’ sGST were rather inhibited in the same exposure scenario. Moreover,
GST was hampered in both indigenous species (U. tumidus and U. pictorum) by
Roundup Flash®: it slightly decreased the GST activity, and prevented the
elevation, thus the detocification capacity in the mixed exposure. Energetic
resources supported the detoxification processes but the species drew from differen
sources: Whereas U. tumidus started by using glycogen, supported by lipids after 7
days of exposure, U. pictorum needed the lipids and thus more energy right from
the start. Even if closely related, these species may experience different life trait
consequences via the energy that is allocated to detoxification and mending, thus
lacking for growth and reproduction. Using de novo sequencing, 30 spots were
identified by mass spectrometry. Effects for both substances were evidenced at
environmental realistic concentrations. Enzymes related to antioxidant and
detoxification processes were often down regulated, indicating an impairment of
the mussels’ capacity to react to environmental stress.
405
Multi-contamination related to variations in thyroid endocrine status of wild
European eels (Anguilla anguilla) from the Loire estuary (France)
M. Couderc, Universite de Nantes; J. Marchand, Maine University / MMS EA; A.
ZALOUK-VERGNOUX, Univeristé de Nantes; A. Kamari, Universite de Nantes;
B. Moreau, University of Maine / MMS EA; I. Blanchet-Letrouve, MMS EA; B. Le
Bizec, ONIRIS / LABERCA; C. Mouneyrac, Université Catholique de lOuest /
MMS EA; l. poirier, MMS EA
In teleosts, thyroid function has been involved in multitude of critical physiological
process. Given the complexity of the hypothalamo-pituitary-thyroid (HTP) axis, a
large number of genes and proteins can be the potential target of
endocrine-disrupting compounds (EDCs). The aim of this study was to evaluate, in
yellow and silver European eels (Anguilla anguilla), potential effects on thyroid
status by analyzing the associations between EDC body burdens and thyroid
hormones (THs). In silver individuals, expression of a series of genes involved in
the HPT axis was also investigated. In yellow individuals, high FT3/FT4 ratios and
low plasma FT4 level were associated with higher concentrations of PCBs and
PBDEs, as underlined by significant correlations with many congeners. Fewer
positive relationships with alkylphenols (APs) were also noticed. In contrast, silver
eels exhibited significantly less correlations between THs and contaminant loads.
This result could be related to their lower thyroid activity but also to the
remobilization of contaminants supposed to occur during sexual maturation.
Concerning mRNA expression, main correlations were noticed, in silver females,
for thyroid-stimulating hormone (TSHβ) gene expression which was significantly
correlated to numerous PCBs and for hepatic mRNA levels of deiodinase 2 (Deio 2)
which showed to be negatively correlated to 2-OHF and 2-OHNa. Thyroid receptor
(TRα and TRβ) mRNA levels exhibited some weak negative correlations with few
PBDEs in silver females and males. Hepatic vitellogenin (Vtg) mRNA levels were
detected in all silver males but at a lower level than silver females. In males, Vtg
mRNA levels were associated to increased FT4/TT4 ratio and to 2 PCB congeners
but in an opposed way. In silver females, strong positive correlations were found
with several congeners of PCBs, PBDEs and PFAS suggesting potential estrogenic
effects. Taken together, the observed results indicate that several organic
contaminants could disorder TH homeostasis in eel, via the disruption of the
peripheral deiodination and/or metabolism of T4 and the induction or inhibition of
TSHβ, Deio 2 and Vtg gene transcription.

Wildlife ecotoxicology from molecular to population effects
(II)
406
Blood metals (Cd, Pb, Hg and As) in Griffon vulture (Gyps fulvus) and Black
vulture (Aegypius monachus) from Extremadura (Spain)
F. Soler, M. Pérez López, University of Extremadura / Faculty of Veterinary
Medicine; S. Sánchez Cuerda, Los Hornos Wildlife Recovery Center - Junta de
Extremadura; I. de la Casa Resino, University of Extremadura / Faculty of
Veterinary Medicine
Birds are continuously exposed to environmental pollution and toxic metals have
been suspected as an important factor contributing to the decline of their
populations. Vultures are on the top of the food web and are distributed over a wide
geographical range; thus, they can be potentially convenient species to study the
effects of xenobiotics. The present study aims to evaluate the concentration of four
toxic metals (Cd, Pb, Hg, As) in blood of 51 Griffon vultures (Gv) and 15 Black
86

vultures (Bv) sampled in Extremadura (Spain) during the years 2013 and 2014.
Metal analysis was performed using ICP-MS technique. The detection limits were
0.25, 0.21, 3.01 and 0.5 µg/L for Cd, Pb, Hg and As, respectively. Recoveries were
>92 % and coefficients of variation were lower than 6.5%. Total mean values for
both species were 200, 3.32 and 7.06 µg/L for Pb, As and Hg, respectively. Cd were
not detected in any analyzed sample. Considering both species, the Gv presented
the highest levels of Pb, being the Bv the one with higher levels of Hg and As.
Regarding Pb levels, it has been considered that background blood concentration in
birds is
407
Factors affecting blood lead (Pb) concentration in griffon vultures: a spatially
explicit prediction
P. Mateo-Tomás, Instituto de Investigación en Recursos Cinegéticos (IREC)
CSIC-UCLM-JCCM; P.R. Camarero, I.S. Sanchez-Barbudo, UCLMCSIC; P.P.
Olea, Instituto de Investigacion en Recursos Cinegeticos; R. Mateo,
U.C.L.M.-C.S.I.C. / Instituto de Investigacion en Recursos Cinegeticos
Lead (Pb) toxicity poses a significant threat for the conservation of many species.
We determined blood Pb exposure in griffon vulture (Gyps fulvus) by assessing
blood Pb concentration (ng/ml) from 691 individuals captured in 2008-2012 at 27
feeding points in Aragón, NE Spain. We performed (generalized linear and
cumulative link) mixed models to identify the main factors influencing blood Pb
concentration. This information was further used to produce spatially explicit maps
of Pb exposure for the species. Almost half of the sampled vultures (i.e. 44.9 %)
were Pb-exposed (i.e. blood Pb concentration >200 ng/ml). The best model
correctly predicted blood Pb concentration for 68.6% of the individuals considered
for modelling (i.e. 589 vultures with complete information for all the considered
variables). Soil pH (highly correlated with soil Pb levels) was the main variable
explaining vulture Pb exposure. Poultry supplies to feeding points negatively
influenced blood Pb concentration, which was higher in males than in females.
Vulture Pb exposure seemed to be higher in winter than in summer, maybe
responding to a higher presence of additional lead sources (e.g. big game hunting
remains) in autumn and winter. The high prevalence of Pb-exposed griffon vultures
in the study area (44.9%) seems to be mostly due to soil Pb bioavailability
favouring Pb presence in vultures’ main food resources (i.e. livestock and wild
animals). This elevated blood Pb background can increase the effects of additional
point Pb exposures like Pb amunition from game carcasses. Managers can take
advantage of the maps here produced to identify those areas under higher risk of Pb
exposure for vultures (and other scavengers) and take action to limit exposure to
potential Pb sources (e.g. big game hunting remains).
408
Monitoring the impact of new UK stewardship on SGAR exposure in
non-target wildlife
R.F. Shore, Centre for Ecology & Hydrology (NERC); P.A. Henrys, Centre for
Ecology and Hydrology; L.A. Walker, Centre for Ecology & Hydrology
Residues of second-generation anticoagulant rodenticides (SGARs) have been
detected in non-target species around the world, raising concerns over the
environmental impacts of these compounds. In Britain, five SGARs have been
licensed for use but, until now, the three most acutely toxic compounds
(brodifacoum, flocoumafen, difethiolone) have been restricted to indoor use to limit
potential secondary poisoning of non-targets; outdoor use has been permitted only
for bromadiolone and difenacoum. However, the regulatory position in Britain has
recently been revised and authorisations for professional use will change such that
all five SGARs can be used in and around buildings. Open area use is also likely to
be authorised for some compounds. These changes will require compliance with a
stewardship scheme designed to enhance best practice and reduce non-target
exposure. These changes in authorisation may alter exposure and risk to
non-targets, but the direction of change may depend on the effectiveness of and
compliance with stewardship. How can any such changes be measured? The
Predatory Bird Monitoring Scheme (PBMS – http://pbms.ceh.ac.uk) has monitored
liver SGARs in barn owls (Tyto alba) for more than 20 years. This large, unique
dataset has provided a baseline against which the effects on non-target exposure
from changes in authorisation can be judged. We analysed our baseline data to
determine the sensitivity with which changes in exposure could be detected. The
liver residue data for individual compounds and summed SGARs were not
normally distributed, necessitating that we split the data into two normally
distributed groups for each compound (< 100 ng/g and > 100 ng/g wet wt). These
groups can be considered “background” and “toxicologically significant”
respectively. We predict that analysis of 100 birds/yr should enable detection of
changes of 20% from baseline for individual compounds within 1-4 years (95%
confidence limits) and a change of 50% in summed SGARs within in a year. Such
changes, together with consideration of the proportion of birds with “background”
and “toxicologically significant” residues, can be used as potential target or trigger
values to determine the impact of stewardship and if further changes to
authorisations are needed, respectively.
409
Does biodiversity impact the transfer of pollutants in ecosystems?
F. Raoul, University of Franche-Comte / CNRS / UMR 6249
Chrono-environnement; S. Ozaki, University of Franche-ComtéCNRS /
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ChronoEnvironnement; S. Drouhot, UMR 6249 Chrono-environnement; B. Valot,
University of Franche-ComtéCNRS / ChronoEnvironnement; F. Mora,
Conservatoire Botanique National de Franche-Comté - Observatoire Régional des
Invertébrés; T. Cornier, Centre régional de phytosociologie agréé Conservatoire
Botanique National de Bailleul; R. Scheifler, University of Franche-Comte /
ChronoEnvironnement
Trophic links nests the transfer of energy and matter as well as the transmission of
pollutants and pathogens within food webs. There are studies demonstrating that the
number of trophic levels (“vertical” diversity) is a key factor in the
bio-magnification of some pollutants along the food chains, but the importance of
community diversity within a given trophic level (“horizontal” diversity) on the
transfer of contaminants to a higher trophic level is still an open question. The aim
of this study is to correlate the trace metals (TM) exposure of the wood mouse
(Apodemus sylvaticus) to the resource community diversity both in the field and in
the diet of the animal. Sampling took place in the surroundings of the former
Metaleurop Nord Pb and Zn smelter in northern France. In 500m x 500m sampling
squares vegetation was quantified and mapped, invertebrate fauna was sampled
using pitfall traps and colored plates and small mammals were trapped using small
break-back traps. The stomach contents (SC) of the rodent were extracted and used
for quantification of TM by ICP-AES/MS and for molecular identification of food
items by using DNA metabarcoding. Primers were chosen to amplify plant,
mollusc, arthropod, earthworm, and fungi DNA. Exposure to Cd, Pb and Zn was
significantly lower in September than in April. The taxonomic richness of both
plant and invertebrate food items in SC was significantly higher in September than
in April, contrasting with the pattern observed for their availability in the field.
Significant but weak relationships between TM concentrations in SC and food item
richness in SC were detected in April for Pb (with both plant and invertebrates
richness) and for Cd (with total food item richness). No correlation was detected in
September and for Zn. Our results suggest that the link between biodiversity and
exposure is TM-specific and not straightforward. Further analyses will focus on
resources’ life history traits related to TM accumulation capacity.

carcinogenic processes, cell death, cell degeneration, nuclei damage, or
mitochondrial impairment among others. In the present study, we compared for the
first time the damages of chronic exposure to different environmental levels of lead
(Pb) and cadmium (Cd) in wood mice, Apodemus sylvaticus, at tissular (hepatic
tissue) and cell (hepatocytes) levels using qualitative and quantitative approaches.
These morphological quantifications were compared with TM levels in liver as
biomarker of effect in wood mice, Apodemus sylvaticus, a species often studied as a
bioindicator of environmental pollution. During spring 2011, 84 wood mice were
live-trapped around the former smelter. TM concentrations (Cd, Pb) in liver were
measured in each individual by furnace atomic absorption spectrometry and
expressed as mg/kg dry mass. The alterations attributable to metal exposure in
hepatic samples were analyzed using both conventional techniques of light
microscopy and transmission electron microscopy. The concentrations of Cd and
Pb in the liver differed significantly along the gradient of contamination. The
qualitative and quantitative approaches at tissular and cellular levels showed
increases of frequency, extension of lesions and severity of several hepatic
alterations related to chronic exposure to TMs. More specifically, the necrosis and
cell degeneration of hepatocytes were correlated with both the concentrations of Cd
and Pb in soils. The qualitative and quantitative approaches at cell level in healthy
hepatocytes revealed an increase of glycogen accumulation and mitochondrial
damage in mice from the polluted sites. These preliminary results point out in the
important metabolic effects of TMs exposure in two crucial functions for cell
energy as the storage of glycogen as rapid energy source and by cellular respiration
in mitochondria. The disturbances in crucial cell functions of liver, the main target
organ for many pollutants including TMs, detected in mice exposed to Pb and Cd,
indicate relevant toxic effects that may have a deleterious impact on physiological
functions of wild individuals exposed to anthropogenic stressors.

410
Can long-term exposure to trace metals (Cd, Pb) induce fluctuating
asymmetry in wild wood mice (Apodemus sylvaticus)?
N. Tete, University of Franche-Comte / ChronoEnvironnement; F. Muñoz-Muñoz,
Universitat Autònoma de Barcelona / Departament de Biologia Animal; C.C.
Fritsch, CNRS / UMR ChronoEnvironnement; R. Scheifler, University of
Franche-Comte / ChronoEnvironnement; A. Sánchez-Chardi, Autonomous
University of Barcelona / Microscopy Facility
Trace metal contamination can have deleterious effects on foetal health by altering
gene expression and modulating the target phenotype of an individual. Fluctuating
asymmetry (FA), defined as subtle random deviations from perfect bilateral
symmetry, has been proposed as a quantitative biomarker to detect stress during the
developmental period. In this context, the aim of the present work was to evaluate
the effect of long-term TM contamination on developmental stability of a wild
population of wood mouse (Apodemus sylvaticus). The field work took place in the
surroundings of an ancient lead (Pb) and zinc (Zn) smelter. After more than 100
years of activity, this area is drastically polluted, mainly by three TM: cadmium
(Cd), Pb, and Zn. Categories of environmental contamination (control, lightly,
moderately and highly polluted) were determined depending on Cd concentrations
in the soils. In spring 2011, 61 mice were live-trapped along a pollution gradient of
contamination. Metal concentrations (Cd, Pb) in soft tissues (liver and kidneys)
were measured in each individual by. To estimate size and shape FA, 17
two-dimensional landmarks were digitized on each right and left mandibule.
Histological alterations attributable to chronic TM exposure were also assessed in
the liver and the kidneys of mice. Results indicated an important transfer from the
environment to the biota. Concentrations of Cd and Pb in the liver increased along
the gradient of contamination (F = 18.1, df = 3 and 57, p < 0.001 for Cd and F = 9.4,
df = 3 and 57, p < 0.001 for Pb). Preliminary results indicate a trend for size FA (F =
1.8, df = 3 and 57, p = 0.157, Fig. 2) but not for shape FA (0.263 < p < 0.811) to
increase along the gradient of contamination. No correlation could be established
between TM concentrations in soils or in target organs and FA shape or size (0.162
< p < 0.851). Size FA correlated with the general state of the kidneys in mice
(Spearman's rank correlations rs = 0.27, p = 0.036) and more specifically with the
severity of necrosis in the kidney tissues (Spearman's rank correlations rs = 0.34, p
= 0.008). Shape FA was also related to the severity of fibrosis in kidneys
(Spearman's rank correlations rs = 0.29, p = 0.026). These preliminary results show
that measures of developmental instability are less sensitive to detect TM pollution
impact on wood mice than other biomarkers quantified such as the
histopathological evaluation.

412
Development and validation of a LC-MS/MS method for the determination of
surfactants in wastewater treatment plant using QuEChERS and solid phase
extractions
A. Bergé, Institut des Sciences Analytiques; B. Giroud, L. Wiest, Institut des
Sciences Analytiques UMR TRACES Team; E. Vulliet, CNRS
Because of their specific physicochemical properties (amphiphilicity, solubility in
polar and non-polar liquids, ability to form micelles, etc) surfactants are widely
applied in industry and in the household. One of the main pathways of their
introduction in the environment is their rejection by treatment plants. As their
applications are on a very large scale, it has therefore become necessary to reach a
more detailed understanding of their environmental fate. The analysis of complex
matrix such as effluents or sludges needs a rigorous sample preparation to obtain
repeatable and selective analysis. The usual techniques are liquid–liquid extraction
(LLE), solid phase extraction (SPE), or accelerated solvent extraction (ASE).
Additionally, innovative techniques such as liquid–liquid extraction assisted by
salts (QuEChERS) may be considered. Nowadays, high-performance liquid
chromatography (HPLC) is usually coupled with a mass spectrometry detector
(MS) (or tandem mass spectrometry detector MS–MS), what allows for detection,
identification and quantification of the various compounds in various
environmental matrices. This works describes particularly the separation and
determination of several classes of surfactants as quaternary ammoniums, betains,
alkylphenol ethoxylated, linear alkylbenzene sulphonates, sodium sulphates, and
alcohol polyethoxylated using tandem mass spectrometric detection. This work
leads to innovative and validated analytical methods to detect and estimate several
classes of detergents in wastewaters and solid matrices. This work has confirmed,
first and foremost, that surfactants are indeed highly concentrated in urban
environment. Although biological process removed a significant proportion of the
total pollution, concentrations in final effluents remain significant, up to 100 µg/l.
The coupling of a powerful analytical method with the QuEChERS extraction
achieved the necessary selectivity and sensitivity to the detection of these
compounds at low levels, below the ng/g.

411
Imaging of structural and ultrastructural effects of chronic exposure to Pb
and Cd in liver of wood mice, Apodemus sylvaticus: qualitative and
quantitative approaches
A. Sánchez-Chardi, Autonomous University of Barcelona / Microscopy Facility
Chronic exposure to non-essential trace metals (TMs) produces toxic effects in
target tissues and cells that may be detected by morphological changes at structural
and ultrastructural levels. TMs induce toxic effects in liver that may be observed on
the entire organ or in its cells such as changes in volume and size, inflammatory and
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Innovations in environmental analytical chemistry: the quest
for pollutants using target and non-target approaches (I)

413
Levels and fate of antimycotic pharmaceutials at sewage treatment plants
J. Casado Agrelo, Analytical Chemistry; G. Castro, University of Santiago de
Compostela; I. Rodríguez, University of Santiago de Compostela / Department of
Analytical Chemistry Institute of Food Analysis and Research; M. Ramil, R. Cela,
University of Santiago de Compostela
Antimycotics are a broad group of drugs recognized as emerging environmental
contaminants. These pharmaceuticals are active against infections caused by fungi
and they are suspected of being endocrine disruptors. In this work we present the
optimization of improved selectivity extraction and enrichment methods for the
analysis of antimycotic drug residues in water and sludge samples using a liquid
chromatography quadrupole time-of-flight mass spectrometry system. Analytes
extraction and concentration from water samples was performed using a
mixed-mode (reversed-phase and cationic exchanger) solid-phase extraction
cartridge followed by a sequential elution protocol. As a result, the efficiency of
electrospray ionization was similar for calibration standard solutions and sample
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extracts, even in case of raw wastewater. Other variables related with the efficiency
of the extraction step, such as sample pH and potential losses during sample
filtration, were also optimized. improving the performance of previous sample
preparation methods, and attaining limits of quantification low enough to deal with
environmental samples. Regarding sludge samples, an effective and selective,
modular sample preparation method for the extraction of the pharmaceuticals was
proposed. It consisted on a matrix solid-phase dispersion (MSPD) extraction
performed in a syringe on-line connected with a cationic exchanger SPE cartridge.
In comparison with previously published sample preparation methodologies, the
developed approach greatly simplifies sample handling and reduces attenuation of
ESI ionization for sample extracts when compared to standard solutions. The
obtained absolute recoveries ranged between 75 and 117% in water samples, and
between 70 and 118% in the case of sludge samples. Limits of quantification of the
method varied between 2 and 15 ng L-1 in water samples, and between 5 and 8 ng g-1
in the case of the sludge samples. Fluconazole, ketoconazole, miconazole and
clotrimazole were measured in wastewater samples at concentrations up to 200 ng
L-1, while climbazole, ketoconazole, clotrimazole and miconazole were ubiquitous
in urban sludge samples, with maximum average concentrations (above 400 ng g-1)
corresponding to clotrimazole.
414
High-resolution mass spectrometry approaches for tracking down
transformation products of diclofenac and structurally related non-steroidal
anti-inflammatory drugs (NSAIDs) in wastewater
S. Perez, IDAEA-CSIC / Environmental Chemistry
Over the last five years, liquid chromatography-high resolution mass spectrometry
(LC-HRMS) has emerged as a promising technique for qualitative methods. HRMS
can provide a great deal of information from the full-scan acquisition allowing the
confirmation of the identity of each analyte using accurate mass and isotope cluster
of the molecular ion. Of particular value, however, is mass spectral information on
fragment ions which can be generated using platform-specific functions. Therefore,
this technique can be of great interest for the application of new approaches for the
identification of transformation products (TPs) of polar compounds such as
non-steroidal anti-inflammatory drugs (NSAIDs) in environmental samples.
NSAIDs are a chemically heterogeneous large group of drugs used primarily to
treat inflammation and fever. They reach the WWTPs after their use in human
medicine. Compared to the data dealing with the fate of NSAIDs in the
environment, very little evidence has been published as regards metabolic pathways
in complex microbial communities like those encountered in tank of the activated
sludge treatment. In a previous work, in the same set-up related in this work, we
have tentatively identified nitroso (TP324) and nitro (TP340) derivatives of
diclofenac (DCF). The current work intended to investigate still uncovered aspects
in the environmental fate in WWTP of the NSAIDs related to DCF such as
meclofenamic acid, flufenamic acid, tolfenamic acid, and lumiracoxib identifying
their TPs. By applying HR-MS in the analysis of complex samples, the detection
and identification of the TPs was greatly facilitated: following the assignment of
elemental formulae based on exact mass, relative isotope abundances and isotope
spacing, the interpretation of characteristic product ion spectra acquired on the
QExactive allowed to identify the most likely sites of structural modifications in the
TPs. Biodegradation experiments in batch-reactors loaded with mixed liquor
demonstrated that similar degradation profiles were observed for the related
compounds of DCF. In the batch reactors, we have reported the discovery of
unusual microbial nitra/nitrosation TPs of related NSAIDs of DCF. These results
are consistent with our previous hypothesis of DCF transformation through
biological reactions to generate these TPs in lab-scale reactors and also with the
first evidence of the occurrence of these TPs in WWTPs, reported in other work of
our group.
415
Biogenic, non-extractable residues of pesticides
C. Possberg, RWTH Aachen University / Institute for Environmental Research
Biology V; B. Schmidt, RWTH Aachen University; M. Telscher,
BayerCropScienceEnvironmental Fate / DevelopmentEnvironmental Safety; D.
Schaefer, Bayer CropScience / Environmental Safety Environmental Fate; A.
Schaeffer, RWTH Aachen University / Institute for Environmental Research
After the application of pesticides, residues are formed in plants and soil, which
cannot be extracted with organic or in-organic solvents without destruction of the
matrix and/or the chemical compound. While quantification of non-extractable
residues (NER) is feasible by use of radioactively labelled compounds, direct
analysis of the chemical nature of NER is not possible. Because microorganisms
use carbon both directly from the contaminants and indirectly, following
mineralisation and fixation of CO2 released from the xenobiotic, parts of the
14
C-labelled carbon atoms may be incorporated into microbial biomass. After cell
death, dead biomass is incorporated in SOM (soil organic matter) thus forming
biogenic NER (bioNER) which is unlikely to pose any risk to the environment. The
formation of bioNER is not yet measured routinely in environmental fate studies of
xenobiotics due to a lack of methodology (Kaestner et al, 2014). This investigation
focuess on proteinaceous carbon analysis because proteins make up the largest
portion of the bacterial cells, namely 50-55% of the microbial mass. The main goal
of the experiments was to develop a rapid and reproducible method for quantifying
bioNER based on 14C-analyses. Amino acids are known as microbial markers,
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which represent most of the analytically detectable biogenic components of SOM.
Quantification of the magnitude and kinetics of the formation of biogenic residues
during microbial degradation of the model substance bromoxynil in soil was
examined. The 14C-distribution within the system was analysed in order to establish
a mass balance comprising CO2 formation, solvent-extractable residues, total NER
and bio-NER. In soil treated with 14C-bromoxynil after 57 days of incubation
significant amounts (approx. 60% of applied) of NERs are formed. Mineralisation
occurred in amounts up to 23% of the applied radioactivity. For further
characterisation of the NER fraction after extraction amino acids were separated by
two-dimensional TLC and visualised by reaction with ninhydrin. Radioactive
marked amino acids which have been formed during incubation were visualised by
bioimaging and assigned to the corresponding reference amino acids. In addition
the isolated amino acids were analysed by GC-MS and
HPLC-fluorescence/-radiodetection. Reference: Kästner M, Nowak KM, Miltner
A, Trapp S, Schäffer A (2014). Critical Reviews in Environmental Science and
Technology 44, 2107-2171
416
Pharmaceuticals in the freshwater invertebrate, Gammarus pulex,
determined using pulverised liquid extraction, solid phase extraction and
liquid chromatography-tandem mass spectrometry
T.H. Miller, Kings College London / Analytical and Environmental Sciences; G.
McEneff, Dublin City University; R.J. Brown, wca consulting; S.F. Owen,
AstraZeneca / Safety Health Environment; N.R. Bury, Kings College London /
Division of Diabetes and Nutritional Sciences; L. Barron, Kings College London /
Analytical and Environmental Science
Pharmaceuticals and their metabolites are continually discharged into aquatic
environmental compartments via sewage treatment plant effluents leading to a
pseudo-persistent exposure of aquatic life. These compounds may have adverse
effects on reproduction, development and behaviour in biota. 1 As water
concentrations of pharmaceuticals vary temporally, the exposure of biota to
contaminated waters will remain in a constant flux thus highlighting the importance
to determine internal concentrations for environmental risk assessment (ERA)2.
However, determination of pharmaceutical and personal care products at trace
levels in biota remains analytically challenging. Herein, we present a new analytical
method for the confirmatory identification and quantification of 10 pharmaceuticals
in the aquatic invertebrate, Gammarus pulex. Collected Gammarids were weighed,
washed, freeze-dried at -50 oC and homogenised before extraction in 5 mL
acetonitrile in a ball-mill extraction vessel. Extracts were then purified and
concentrated by solid phase extraction using a Waters Oasis HLB sorbent (200 mg,
6 mL barrel). Extracts were analysed using an optimised reversed-phase liquid
chromatography-tandem mass spectrometry method in positive and negative
electrospray ionisation modes. Method performance data is also presented herein
showing acceptable linearity (R2 ≥ 0.98; range from 10 ng/g to 10 µg/g dry weight
in most cases), reproducibility (RSD ≤ 20 %) and limits of quantification (4-45
ng/g). This method was successfully applied to the trace determination of several
pharmaceuticals present in G. pulex across multiple river locations in the South
London area at ng/g concentrations showing that the method was fit for purpose.
Occurrence of xenobiotic residues in surface water from each site is also shown.
This study shows that xenobiotic contamination was present in Gammarus pulex
and can potentially direct future environmental risk assessment (ERA) strategies.
References. 1) Daughton, C.G. & Ternes, T.A. (1999). Environ. Health. Persp.,
107(6), 907-938. 2) Rand-Weaver M., et al. (2013). Environ, Sci. Technol., 47:
11384-11395.
417
Assessment of polyfluorinated substances in Antarctic seabird plasma: a new
methodology based on on-line solid phase extraction coupled to
HPLC-MS/MS using small sample volume
G. Munoz, LPTCEPOC 5805 CNRS / UMR EPOC LPTC; P. Labadie, University
of Bordeaux / UMR EPOC Equipe LPTC; P. Pardon, University of Bordeaux /
UMR CNRS 5805 EPOC-LPTC; S. Tartu, Ecophysiology; O. Chastel, Centre
dEtudes Biologiques de Chizé CEBC CNRS UPR; H. Budzinski, University of
Bordeaux / UMR EPOC Equipe LPTC
Polyfluorinated substances (PFASs) are man-made chemicals that have been in use
since the 1950s due to their excellent tensioactive properties. However, several
PFASs have been reported to exhibit persistent, bioaccumulative and toxic
properties; hence the interest in the analysis of these compounds in all
environmental media, including biota. The increasing prevalence of PFASs in the
environment, including remote polar areas, has been reported and is of growing
concern. Seabirds are top predators, generally long-lived, which are particularly at
risk considering the biomagnification properties of some PFASs. Thus, they
constitute relevant sentinel organisms to investigate the occurrence and effects of
PFASs in both the Arctic and the Antarctic. The aim of this work was to develop a
robust, sensitive and rapid analytical procedure to determine 23 legacy and
emerging PFASs in Antarctic seabird plasma. The method was based on minimal
sample pretreatment along with on-line solid phase extraction (SPE) coupled to
liquid chromatography and tandem mass spectrometry (LC-MS/MS), with a small
amount of plasma sample (25 μL). 13 mass-labelled internal standards were
gravimetrically added at the beginning of the procedure, compensating for potential
recovery losses and matrix effects. Sample preparation consisted in protein
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precipitation with acetonitrile, followed by centrifugation, filtration of extracts, and
dilution with HPLC-grade water. Method optimization was conducted with the use
of experimental designs and included study of the protein precipitation solvent,
influence of pH, nature of the on-line SPE cartridge, on-line SPE loading flow rate
and loading volume. The method was validated by assessing instrumental and
method detection limits, linearity range, as well as precision, recovery, accuracy
and matrix effects on fortified chicken plasma. Environmentally relevant limits of
detection were reported (0.0001–0.13 ng.g-1) and 17/23 out of the 23 target
analytes, 17 showed excellent accuracies (±20%). The analysis of a human serum
certified reference material (NIST SRM 1957) was also included to evaluate
method accuracy. The optimized method was subsequently applied to a selection of
Antarctic seabird species, 11/23 targeted analytes being detected (ΣPFASs range:
0.4–19.1 ng.g-1). The reduced plasma sample size required (25 μL) implies that this
method could also be applied to the analysis of PFASs in small bird and fish
species.

Challenges in Wastewater Treatment and Reuse and the
Agricultural Use of Manures and Biosolids (I)
418
Implementation of the Swiss water protection act: results from the first mover
with advanced wastewater treatment
C.S. McArdell, Eawag / Department of Environmental Chemistry; M. Boehler,
Eawag / Department of Process Engineering; E. Borowska, Silesian University of
Technology / Departement of Environmental Biotechnology; M. Bourgin, Eawag
Swiss Federal Institute of Aquatic Science and Technology; J. Fleiner, Eawag /
Process Engineering; J. Hollender, Eawag / Environmental Chemistry; C. Kienle;
R. Teichler, Eawag / Environmental Chemistry; A. Wittmer, Process Engineering
Swiss Federal Institute of Aquatic Science and Technology EAWAG; H. Siegrist,
Eawag / Process Engineering
In March 2014, the new Swiss water protection act was accepted by the federal and
national councils of Switzerland, and its implementation is planned for 2016. It was
decided that measures will be taken at the municipal wastewater treatment plants to
reduce the load of micropollutants entering the aquatic environment from the plants
by about half. To reach this aim, about 100 out of the 700 Swiss wastewater
treatment plants (WWTPs) will need to be upgraded with advanced treatment. The
technologies proposed are ozonation or treatment with powdered activated carbon.
The effectiveness of the measure should be evaluated by measurements of a set of
substances which need to be eliminated by 80%. The Neugut plant in Dübendorf is
the first WWTP in Switzerland where a full-scale advanced treatment of
wastewater with ozone has been installed and is running since March 2014. Eawag
supported the installation of the plant scientifically and several investigations are
currently running on the plant. The effectiveness of the treatment technology is
assessed for chemical and for ecotoxicological quality control, and the production
of transformation products formed in ozonation is investigated. Moreover,
appropriate control and operation strategies are studied. Within this presentation,
background information will be given on the new Swiss water protection act and
results of the investigations at WWTP Neugut are shown.
419
Preparing for Phase 2 of the Chemical Investigations Programme in England
and Wales
V. Jones; M. Gardner, Atkins Ltd; B. Ellor, UKWIR
The treatment and removal of trace substances from wastewater represents a
significant challenge. In response to this challenge, a large monitoring programme
was set up collaboratively by water companies in the UK - the Chemical
Investigations Programme (CIP). Upon completion of CIP in 2013, it became clear
that additional investigations were necessary. The CIP Phase 2 (CIP2) will focus on
site-specific issues in England and Wales and the development of novel
technologies to address these. This paper describes the complex process of scoping
the scale and extent of this significant programme, including the establishment of
effective communication channels between the project stakeholders, determining
the overall objectives of the work, prioritising the substances of concern and
designing the sampling. Approximately 600 wastewater treatment works
(WwTWs) where sampling will take place were identified. Influent, effluent, sludge
and in-river samples will be collected. The analytical suite includes metals, priority
substances, sanitary determinands, steroids, and pharmaceuticals. A key output of
the scoping phase was the development of bespoke data processing tools, with an
emphasis on effective graphical presentation of the results, accessible to the
non-specialist. With the scoping now complete, CIP2 sampling is set to commence
in 2015. This ambitious programme will aim to help the UK fulfil its obligations
with regards to the Water Framework Directive and provide results of global
importance on the sources and treatment of trace contaminants in wastewater and
rivers.
420
Grand Designs for Wastewater Recycling in Antarctica - Challenge of
Micro-contaminant Assessment
M. Allinson, The University of Melbourne / School of Chemistry; K. Kadokami,
The University of Kitakyushu; D. Nakajima, National Institute for Environmental
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Studies; P. Scales, The University of Melbourne; G. Allinson, RMIT University /
CAPIM; A. Knight, The University of Melbourne; J. Zhang, Victoria University;
M. Packer, Australian Antarctic Division; K. Northcott, Veolia; V.J. Pettigrove,
The University of Melbourne / Zoology; S. Gray, Victoria University
The Australian Antarctic Division (AAD) operates Australia’s Davis Station in the
Antarctic. In 2005, Davis Station’s wastewater treatment plant failed, and since
then untreated, macerated effluent has been discharged to the ocean. Although
disposal of the station’s effluent by this method meets the minimum requirements
specified by international agreements, an environmental impact assessment has
identified that there is a clear a need for enhanced sewage treatment. A new
advanced treatment plant that is small enough to fit inside two shipping containers
has been designed and built by Victoria University, the University of Melbourne,
the Australian Antarctic Division, Veolia Water and AECOM, and supported by the
Australian Water Recycling Centre of Excellence, to provide the enhanced sewage
treatment. In the plant, secondary treated wastewater will undergo a multi-barrier
process involving ozonation, ceramic microfiltration, biologically activated carbon
filtration, reverse osmosis, ultraviolet disinfection and chlorination to remove trace
organic contaminants and pathogens. This project will collect samples at each of
stage in the multi-barrier process, and use integrative bioassay methods
(yeast-based recombinant receptor reporter gene bioassay) to assess the
performance of each of those barriers in removing organic chemicals of similar
receptor binding properties and to assess the quality of the brine concentrate for
disposal. To cost-effectively screen the widest possible range of micro-pollutants,
the project will use the AIQS (Automated Identification and Quantification System)
database GC-MS and LC-TOF-MS screening system (methods that can determine
more than 1200 organic chemicals). Once the performance of the system has been
verified, the plant will be shipped to Antarctica and installed alongside a new
secondary treatment plant. The combination of the two treatment plants will convert
the station’s effluent into some of the cleanest water in the world which, when
discharged to the ocean, is expected to have minimal impact on the local marine
environment.
421
Fate of pharmaceuticals from wastewater treatment plant effluents in
ozonation and biofiltration processes
C. Zwiener, Environmental Analytical Chemistry, Center for Applied Geoscience,
University of Tuebingen / Geosciences; S. Merel, French School of Public Health /
LERES
Many pharmaceutical active compounds are continuously introduced into the
aqueous environment mainly from effluents of wastewater treatment plants
(WWTP) and sewer overflows and therefore affect water quality and potentially
impact ecosystems and human health via drinking water supply. Therefore further
treatment processes for WWTP are considered to remove pharmaceuticals and
other contaminants from effluents. Ozonation revealed as one of the most
promising processes. However, ozonation is also known to produce transformation
products which are largely unknown and raise concern regarding their potential
impact on ecosystems and human health. In this work we will show the application
of target and non-target screening with LC-electrospray
ionization-quadrupole-time-of-flight-mass spectrometry (LC-ESI-Q-TOF-MS)
combined with computer based data evaluation with statistical data analysis and
tools of computational mass spectrometry to elucidate the removal of original
contaminants and the occurrence of transformation products during ozonation and
biofiltration as post-treatment processes of WWTP effluents. More than 6500
compounds have been detected in the samples like metoprolol, carbamazepine,
diclofenac, bezafibrate, tramadol, as well as some metabolites like valsartan acid,
carbamazepine epoxide, hydroxy and oxycarbamazepine and the metamizole
metabolites aminoantipyrine, formylaminoantipyrine and acetamidoantipyrine. The
effects of ozonation and biofiltration on these compounds have been visualized by
cluster and similarity analysis. The results show the removal of almost 1100
compounds like bezafibrate, carbamazepine or tramadol, but also the formation of
600 compounds during ozonation and their persistence during biofiltration. Among
the formed transformation products are tramadol-N-oxide and the carbamazepine
ozonation product BQM
(1-(2-benzene¬aldehye)-4-hydro-(1H,3H)-quinazoline-2-one), which revealed
persistent in subsequent biofiltration. This illustrates the necessity for the
identification of further transformation products and the consideration of potential
toxic effects for a further assessment of such treatment processes.
422
Preparation of antimicrobial membranes from electrospun fibers containing
metal-organic frameworks
R. Rosal, Ingenieria Quimica; J. Quiros, Universidad Alcalá de Henares / Chemical
Engineer; K. Boltes, University of Alcala / Chemical Enginnering; S. Aguado,
University of Alcala; R. Guzman de Villoria, IMDEA Materials; J. Vilatela,
Instituto IMDEA Materiales
A new class of polylactic acid (PLA) composite fibers containing cobalt-based
metal organic frameworks (MOF) is presented. The MOF used was Co-SIM-1, a
cobalt-based substituted imidazolate, which provides a controlled release of cobalt
to the fiber environment. Composite mats were prepared by electrospinning PLA
with a suspension of polyvinylpyrrolidone-stabilized Co-SIM-1. MOF particles
formed aggregates of a small number of primary particles that, after electrospun,

SETAC Europe 25th Annual Meeting Abstract Book

became completely embedded inside polymeric fibers. The particle dispersion was
better for lower loadings, for which the relative amount of metal released to culture
media was also higher. The microorganisms used in this study were Pseudomonas
putida and Staphylococcus aureus. The antimicrobial activity of composite mats
was assessed using SEM images, fluorescence microscopy, direct plate reading of
fluorescent stains and plate count of colony forming units, among other. SEM
images showed that for increasing concentrations of Co-SIM-1, the fibers became
less susceptible to bacterial colonization and biofilm formation. Confocal
microscopy and quantitative tests for microbial growth assessment confirmed this
observation. A device for plate reading on the surface of a whole 59 mm mat was
used, which allowed quantifying fluorescent stains on the surface of electrospun
mats. Fluorescent stains were used for the simultaneous identification of viable and
non-viable cells. The results showed an increase in non-viable cells for 6 wt. %
Co-SIM-1 mats of up to 40 % for P. putida, with a parallel decrease in viable
microorganisms. The effect was higher for P. putida that S. aureus, an effect that
could be associated with the different way of transporting cobalt in gram-negative
and gram-positive bacteria. The comparison between the amount of viable cells
(FDA staining) and the number of CFU for cultures of P. putida and S. aureus
showed a higher sensitivity of P. putida to the inclusion of cobalt in fibers with a
reduction in the number of viable cells reaching 40% with respect to neat PLA mats.
The results also showed higher relative FDA values with respect to colony
counting, which could be interpreted as a result of the existence of viable but
non-culturable microorganisms associated to the inclusion of cobalt into fibers.
Cobalt-based MOF included in electrospun mats provide antibacterial activity
suitable to be used to prepare membranes or other fiber-based materials with
antimicrobial functionality.
423
Inactivation of antibiotic resistant bacteria in urban wastewater by solar
advanced oxidation processes
A. Fiorentino, University of Salerno / Civil Engineering; G. Ferro, Civil
Engineering; M. Castro Alferez, M. Polo-López, Plataforma Solar de
Almerίa-CIEMAT; P. Fernández-Ibáñez, Plataforma Solar de Almeria-CIEMAT;
L. Rizzo, University of Salerno / Civil Engineering
In the present work solar disinfection and solar driven advanced oxidation
processes (AOPs) were evaluated in the inactivation of indigenous antibiotic
resistant bacteria (ARB) in real urban wastewater. H2O2/Sunlight, TiO2/Sunlight,
H2O2/TiO2/Sunlight and natural photo-Fenton (wastewater pH unchanged) were the
AOPs investigated. A multidrug (namely ampicillin, ciprofloxacin and tetracycline)
resistant E. coli strain isolated from the effluent of the biological process of an
urban wastewater treatment plant (UWTP) was the target ARB. The best
disinfection efficiency was observed for H2O2/TiO2/Sunlight process with
inactivation of the E. coli strain under the detection limit (2 CFU mL-1) achieved for
3-5 KJ L-1 (QUV), depending on H2O2/TiO2 ratio. A good performance was observed
with H2O2/Sunlight process was observed with inactivation of th E.coli achieved for
8 KJ L-1 (QUV). While with the Fe2+:H2O2, at natural ph, the best performance of
inactivation was reached with 15 KJ L-1. Photo-Fenton was also effective in the
inactivation of the target microorganism (DL achieved for Fe2+:H2O2=5:10 ratio at
15 KJ L-1) and it was comparable to H2O2/Sunlight process (20 mg L-1 of H2O2,
QUV=18 KJ L-1), possibly due to dissolved iron precipitation at natural wastewater
pH. Antibiotic resistance versus AMP (10 µg), CIP (5 µg), cefuroxime (CXM, 30
µg), nitrofurantoin (NI, 100 µg) was tested. All investigated processes did not affect
antibiotic resistance of survived colonies. Keywords: antibiotic resistance, photo
Fenton, TiO2 photocatalysis

Managing nanomaterials in the environment: lessons learnt to
date, state of the art and future perspectives (I)
424
A decision tree model to determine the difference between engineered and
natural nanomaterials
S. Wagner, University of Vienna / Department of Environmental Geoscience; A.
Gondikas, E. Neubauer, University of Vienna / Environmental Geosciences; T.
Hofmann, University of Vienna / Department of Environmental Geosciences; F.
Von der Kammer, Vienna University / Department of Environmental Geosciences
There is no doubt that the development of nanotechnology leads to the emission of
engineered nanomaterials (ENMs) into the environment. The ongoing discussion
on the assessment of this release is mainly concern-driven because NMs exposure
may have adverse effects on the ecosystem and biota. In order to quantify this risk,
information on the fate and behavior of ENMs is required and it is also critical to
determine whether these new materials are significantly different than their natural
counterparts. Similar processes have been studied for decades for naturally
occurring nanoparticulate (1-100 nm) and colloidal (1-1000 nm) substances. The
knowledge gained from these investigations is nowhere near sufficiently complete
to create a detailed model of the behavior and fate of ENMs in the environment, but
is a valuable starting point for the risk assessment of these novel materials.
Therefore, the comparison of naturally observed processes with those studied for
engineered systems may help to identify the "nano-specific" properties of ENMs.
From the state-of-the-art knowledge, we developed a decision tree model for
determining whether engineered nanomaterials differ from their natural
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counterparts in terms of environmental fate. The model is built on three processes
that are critical for the fate and behavior of engineered and natural nanomaterials in
the aqueous environment: (I) surface modifications, (II) particle colloidal stability
and transport, and (III) dissolution. It is based on a literature search focusing on
recent publications (after 2010). Literature data indicates clearly that persistent
organic coatings and core–shell structures differentiate ENMs from their natural
counterparts through their surface transformations. In cases where there is evidence
of a distinct behavior, the model provides suggestions for laboratory tests which are
required to determine the fate and behavior of the specific ENM. Our approach can
be considered as a contribution towards a process oriented risk assessment of
nanomaterials which links existing knowledge on fate and behavior of natural
colloids and engineered nanomaterials.
425
Repeated exposure - Effects of two nanomaterials on soil microorganisms
K. Schlich, Fraunhofer IME - Institute for Molecular Biology and Applied Ecology;
L. Beule, Fraunhofe IME; K. Hund-Rinke, Fraunhofer IME
Nanomaterials (NM) enter the environment by different pathways. A repeated
exposure of NM via sludge by multiple applications onto soil over years would be a
realistic scenario. The aim of our study was to investigate the effects of CuO-NMs
(Plasmachem GmbH) and AgNMs on soil microorganisms with the main focus on a
repeated exposure scenario. At the single application 1.67 and 5.0 mg/kg soil for
AgNM and 333 and 1000 mg/kg for CuO-NM were applied at test start. For the
repeated exposure we used 0.56 and 1.67 mg/kg for AgNM and 111 and 333 mg/kg
for CuO-NM. Here, the NMs were applied at day 0/28/56. Three test systems were
used to assess the effect on the soil microorganisms: ammonium oxidation (ISO
Guideline 15685), enzymatic activity patterns (ISO 22939) and MicroResp
approach. Ammonium oxidizing bacteria were sensitive towards AgNM after 28
and 56 days of exposure independent of the application, whereas CuO-NM resulted
only at high concentrations in an inhibition. For AgNM we found that, mainly the
N-transformation was affected, observing the enzymatic activity patterns.
Additionally, the C- and P-transformation was slightly affected at both the highest
test concentration with single application and repeated exposure after 56 days.
Applying the MicroResp approach, a more intense inhibition of the substrate
induced respiration was observed. After 56 days we found that all transformations
(C, N, P) were significantly inhibited at both the highest test concentration with
single application and repeated exposure. Comparable results were observed for
CuO-NM with a higher sensitivity of the N- and P- transformations compared to the
C-transformations after 28 days. Currently, a repeated exposure resulting finally in
the same test concentrations as a single application does not provide further
information. The results of the study reveal that a lower solubility and a
concomitantly lower ion release lead to a lower toxicity. The test duration is an
important factor and should be extended to observe a slow long-term ion release.
Tests for functional diversity reveal that using comparable carbon sources the test
systems have a different sensitivity. Due to the measuring principle in both test
systems different enzymes (exo-/endoenzymes) are addressed. The two test systems
together provide a tool representing an early warning system for possible damages
to the soil microorganisms. Acknowledgement - The study was funded by the EU
FP 7 MARINA and SUN.
426
Establishment of AgNPs toxicity profiles and uptake routes in earthworms (E.
fetida) combining Standard Toxicity Tests (OECD-207, 222) and coelomocyte
biomarkers
N. Garcia, UPVEHU / Department of Zoology and Animal Cell Biology; M.
Gandariasbeitia, E. Urionabarrenetxea, University of the Basque Country
UPV-EHU; A. Irizar Loibide, Aarhus University (AU) / Department of Bioscience;
M. Soto, University of Basque Country / Zoology and Animal Cell Biology
Research Centre for Experimental Marine Biology and Biotechnology
PIEUPVEHU
Silver nanoparticles (AgNPs) are extensively used in consumer products mainly
due to their antimicrobial properties. AgNPs enter the terrestrial environment,
though the land disposal of sewage sludge (wastewater treatment plant), or
incineration and posterior deposition, and could modify the soil community
structure and functions. However, little is known about the hazards of nanosilver in
soils (either dissolved in pore water or coupled to soil organic matter) and their
effects on soil organisms. Earthworms have been widely used for soil health
assessment due to their pivotal role in the soil and their quick and measurable
responses after exposures to pollutants. Soil health can be assessed measuring these
responses (biomarkers) in their immune cells (coelomocytes) and with the aid of
standardized toxicity tests. The aims of this work were (a) to determine the toxicity
profile of AgNPs combining Standard Toxicity Tests (OECD-207 and 222) with
cell-level biomarkers (Neutral Red Uptake -NRU- and Calcein-AM Viability
assays), and (b) to determine the uptake routes (dissolved, ingested) of AgNPs for a
correct assessment of soil toxicity using Eisenia fetida earthworms. Earthworms
were exposed to a range of concentrations of PVP-PEI coated AgNPs. Then
Earthworm Acute Toxicity test (OECD-207), including a Paper Contact toxicity
test and Artificial Soil tests at short (3 d) and medium (14 d) terms, and the
Earthworm Reproduction Test (OECD-222) were applied. The viability of
coelomocytes was assessed by NRU and Calcein-AM tests. Autometallography and
Alcian Blue were used to address Ag distribution and morphological alterations in
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the digestive tract and in the epidermis. Paper Contact test revealed a LC50 of 346.5
ppm Ag-NP and Artificial Soil test of 144.2 mg Ag-NP/kg. Histological and
histochemical analyses proved that the primary uptake of AgNPs was via soil
ingestion. A decrease in the number of viable cells occurred after 3 d of exposure to
50 mg Ag-NP/kg and after 14 d to 5 mg Ag-NP/kg. Reproduction was severely
impaired at high Ag-NP doses. In conclusion, the combination of Standard Toxicity
Tests and coelomocyte biomarkers was useful to establish AgNPs toxicity
thresholds and to determine their uptake route by earthworms. This approach can be
used for assessing the potential risks of AgNPs in soils. Acknowledgements:
Basque Government (Grant to Cons. Res. Groups; IT810-13), Univ. Basque
Country (UFI 11/37) and Spanish MINECO (Nanosilveromics Project).
427
Plants matter - Barriers, pathways and processes for uptake, translocation,
and accumulation of nanomaterials in plants
F. Schwab, Duke University / Civil Environmental Engineering CEINT; G.
Zhai, M. Kern, The University of Iowa / Civil Environmental Engineering; A.
Turner, Duke University; J.L. Schnoor, The University of Iowa / Civil
Environmental Engineering; M. Wiesner, Duke University
Uptake, transport and toxicity of engineered nanomaterials (ENMs) into plant cells
are complex processes that are currently still not well understood. Parts of this
problem are the multifaceted plant anatomy, and analytical challenges to visualize
and quantify ENMs in plants. Especially higher plants are the base of many food
webs and paramount for human nutrition. To assess the toxicity, the exposure, and
eventually, the risk of ENMs for human health and the environment,
comprehensive knowledge on the uptake and transport processes of ENMs in plants
is needed. Numerous recent studies have documented ENM uptake into plants
either by dissolution of the ENMs, or by uptake of particulate matter through the
apoplast. Still, the physiological features of plants favoring ENM uptake into the
plants remain unknown, making it impossible to identify the most ENM-affected
plant species or exposure pathways [1]. We will present a detailed critical review on
the uptake, translocation, and accumulation of ENMs in plants, taking into account
plant physiology and the physico-chemical properties of all relevant uptake barriers
of higher and lower plants. Further, for the first time, based on the knowledge
gained from plant uptake studies over the last ten years, an uptake model for ENMs
will be proposed and shown to be valid for studies of uptake experiments performed
under environmentally relevant conditions. Finally, the most important knowledge
gaps will be analyzed. As a whole, the findings of the approximately 200 original
studies performed during the last ten years on ENM translocation in plants show
that the plant cell wall, long considered as an almost impassable barrier for ENMs,
is much more permeable than previously assumed. The lack of observed toxicity
may therefore not be caused by a lack of uptake, but by the presence of defense
reactions of the plants that effectively cope with ENMs. The next steps towards
producing a realistic risk assessment of nanoparticles in plants are to measure ENM
uptake rates, the size exclusion limit of the apoplast, and to unravel plant
physiological features favoring uptake. [1] Dietz KJ, Herth S. 2011. Plant
nanotoxicology. Trends in Plant Science 16:582-589. [2] Schwab F, Zhai G, Kern
M, Turner A, Schnoor JL, Wiesner, MR. Barriers, Pathways and Processes for
Uptake, Translocation, and Accumulation of Nanomaterials in Plants—Critical
Review. Submitted to Nanotoxicology.
428
Quantity and quality of natural organic matter trigger the ecotoxicity of
titanium dioxide nanoparticles to Daphnia magna
F. Seitz, Inst. for Environmental Sciences / Institute for Environmental Sciences;
R.R. Rosenfeldt, Uniersity of Koblenz-Landau, Institute for Environmental
Sciences / Institute for Environmental Sciences; M. Müller, R. Schulz, University
of Koblenz-Landau / Institute for Environmental Sciences; M. Bundschuh,
Department of Aquatic Sciences and Assessment Swedish University of
Agricultural Sciences / Department of Aquatic Sciences and Assessment
The heavy production and use of engineered nanoparticles likely leads to their
unintentional release into aquatic ecosystems. There nanoparticles underlie a
distinct fate, which is amongst others determined by the amount and properties of
natural organic matter (NOM) ultimately modifying the nanoparticles’
ecotoxicological potential. However, little is known about the underlying
mechanisms, particularly which NOM properties (=quality) trigger such shifts.
Therefore, the present study targeted the question how NOM quantity and quality
alter the ecotoxicological potential of titanium dioxide nanoparticles (nTiO2)
towards the water flea Daphnia magna. For this reason two nTiO2 products (A-100
and P25; ~100 nm), were investigated in combination with four NOMs of different
quality at four levels of total organic carbon each (0.00, 0.04, 0.40, 4.00 mg/L). The
results showed, that – independent of the applied nTiO2 product and NOM type –
nTiO2 toxicity decreased by a factor >6 at higher NOM concentrations when
compared to an exposure scenario without NOM. Further, besides the quantity also
the quality of NOM seems to trigger the reduction in nTiO2 induced toxicity: Both
the aromaticity and hydrophobicity of NOM correlated positively with the EC 50
values of both nTiO2 products. These data suggest a rather low ecotoxicological risk
of nTiO2 in natural aquatic environments as its ecotoxicity is reduced in the
presence of any NOM tested here. However, interactions of nTiO2 and NOM under
various conditions such as further environmental and/or chemical stressors need to
be understood to reliably predict the environmental risks of such nanoparticles.
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The effect of silver nanoparticles on a freshwater alga (Pseudokirchneriella
subcapitata) under three different test designs
J. Curry, Heriot Watt University / Life Sciences; J. Kinross, Heriot-Watt University
/ School of Life Sciences; H. Johnston, Heriot Watt University / Life Sciences; T.F.
Fernandes, Heriot-Watt University / School of Life Sciences
Pseudokirchneriella subcaptitata is a freshwater alga frequently used in standard
toxicity tests; a primary producer with high ecological relevancy. Project work done
to date has focussed on silver nanoparticle toxicity, due to its frequent occurrence in
consumer products. JRCNM03002a (formerly NM300K) was used as a refence; an
aqueous dispersion of silver nanoparticles of a modal size of 15 nm, provided by the
European Commission Joint Research Centre. Silver nitrate was used to compare
the effects of silver ions to their nanoparticulate form. Acute hazard studies allowed
the derivation of EC50 values based on growth inhibition (OECD 201 Freshwater
Alga and Cyanobacteria, Growth Inhibition Test). These were compared across 3
experimental designs – flasks, 24 well plates, and 96 well plates. Humic acid, pH
and medium composition were also investigated. Preliminary results suggest test
sensitivity is dependent on media choice, while variability is dependent on
experimental approach. Growth inhibition tests have shown higher toxicity in a
non-standard medium, compared to standard OECD medium. Growth inhibition
decreased with exposure time (up to 72 hours) in all tests, for both ionic and
nanoparticulate silver. This may be due to loss of toxicant to the test system, or the
onset of tolerance in P. subcapitata, and requires further investigation. Standard
toxicity tests offer a degree of flexibility in terms of test design, media, or target
species. These results highlight the need for consideration of standard test
deviations when comparing EC50s between laboratories. Small volumes and high
replication may offer a robust approach of screening many toxicants in parallel, but
care must be taken when comparing results between different methods. As this
work has been carried out with silver nanomaterials, consideration must be made
when extrapolating these results to other nanomaterials. Future work includes
non-standard methods, including short term photo-inhibition tests and sub-lethal
bioassays. Cellular stains employed in mammalian toxicology will be investigated
for their applicability to P. subcapitata. Such methods may be of practical utility to
regulators due to higher replication and ease of sampling, compared to existing
standard tests. Funding for this project was provided by the European Commission
FP7 project MARINA (Managing the Risks of Nanomaterials), which seeks to
develop and validate risk management methods for nanomaterials.\n

Prospective Life Cycle Thinking approaches for the definition
and implementation of sustainability strategies in industry
and policy making (I)
430
Product Environmental Footprint pilot phase - will it lead us to a harmonized
life cycle based approach usable for comparative assertion?
V.K. Bach, Technische Universitaet Berlin; A. Lehmann, Technische Universitaet
Berlin / Department of Environmental Engineering Chair of Sustainable
Engineering; M. Finkbeiner, DaimlerChrysler AG / Chair of Sustainable
Engineering
The Product Environmental Footprint methodology (PEF) published in 2013 by the
European Commission aims at harmonising existing methods, while decreasing the
flexibility provided by ISO standards regarding methodological choices. Currently
the method is tested for 25 pilots, which develop PEF specific product category
rules (PEFCR). These rules will set the basis for comparative assertions, which is
one of the goals of the European Commission. A detailed analysis of the pilots was
carried out to evaluate the applicability of the PEF methodology as well as to assess,
if the developed category rules can serve as future basis for comparative assertions
based on benchmarks and performance classes. The analysis revealed several
challenges related to the implementation of specific methodological PEF
requirements. For example, none of the pilots use the required 2 or 3 digit
CPA/NACE codes, but apply 4 to 6 digit codes instead. The CPA/NACE code
system, which was originally intended to support comparability, appears to be used
as a “folder system” instead of a “classification system”. Moreover, within some
pilots the unit of analysis does not specify the “quality” of the product sufficiently,
which is relevant for potential future PEF labelling schemes. Ensuring that all
products covered in one product category provide the same functionality is essential
for comparative assertion. Furthermore, different approaches for defining the
representative product are used e.g. based on economic and physical market shares.
Thus, depending on the chosen approach, the resulting “representative”
environmental impacts can differ. Further challenges and inconsistencies identified
refer to defining system boundaries. Also, to guarantee a real comparability of
products, all processes influenced by the product need to be adapted according to
the different product composition.. In addition fixing of secondary data leads to
reproducibility, but not to a fair comparability as “greener” materials cannot be
taken into account. The analysis revealed several challenges and inconsistencies
within the developed drafts many of them appear to be contra productive for the
development of comparability scheme. The evaluation is based on the first drafts of
the first wave but the second wave of pilots will be addressed in the presentation as
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well.
431
Global Principles and Practices for Hotspots Analysis
M. Barthel, WRAP / Food Sustainability; C. Harnanan, J.A. Fava, PE
INTERNATIONAL, Inc.; P. Strothmann, UNEPSetac Life Cycle Initiative
A growing number of different analytical disciplines are using a prioritisation
method called 'hotspotting' or ‘hotspots analysis’. It is being used to filter and distil
often large volumes of information to identify and prioritise hotspots for further
investigation or action by industry, governments and other stakeholders. Hotspots
analysis is increasingly being used to address significant sustainability challenges,
like unsustainable levels of resource use and waste; water scarcity and improved
river catchment management; product sustainability and the setting of sectoral
sustainability strategies; by helping to provide focus in an era of information
overload. Currently no common global approach to hotspots analysis exists; nor has
there been any effort to bring together or share best practice amongst those product
sustainability initiatives currently involved in hotspots analysis. Neither do any
accepted principles or guidance exist on how to translate and apply the results of
this analysis into meaningful sustainability information for use by industry,
governments and other stakeholders. To address these gaps, this research project
aims to: Develop a common understanding of and map hotspots analysis
approaches currently in use around the world, their application at different scales or
levels of detail (e.g. how they can be applied at a national, sector and product
category-level); and to share the learning and experiences derived from these
existing approaches; Develop, agree and pilot a commonly-agreed methodological
framework and global guidance for ‘hotspots’ analysis based on identified
principles and best practices, as a means of accelerating and prioritising
international action on key sustainability issues; To develop and agree a guidance
document on the consistent and appropriate use of the sustainability information
derived from hotspots analysis; Evaluate and, if possible, implement a range of
options to bring together the findings from existing hotspots studies to create a
shared knowledge base that is able to provide a richer, global picture of
sustainability hotspots in the economy and society; and the range of options or
solutions available to address them. The presentation will provide an overview of
the results of the mapping study that has recently been conducted. It will also
provide initial insights into how a methodological framework could look like,
drawing on the results of the mapping study.
432
LCA deployment in legislation - description of policy options for the example
of CO2 legislation in automotive industry
A. Lehmann, Technische Universitaet Berlin / Department of Environmental
Engineering Chair of Sustainable Engineering; M. Finkbeiner, DaimlerChrysler
AG / Chair of Sustainable Engineering
Life Cycle (LC) Thinking is on the political agenda and many industries are
actively developing LCA approaches since many years. As, we think that it is in
substance “right” to base environmental legislation on LCA, we started to explore
and develop policy for integrating Life Cycle Assessment (LCA) into legislation.
This research process included identification and prioritization of various policy
options, analysis of technical requirements, SWOT-/ RACER analysis and the
development of scenarios for policy implementation. It was found that theoretically
a broad range of options for implementing LCA into policies exists (e.g. mandatory
or voluntary options, process- or performance based options) and that practically
some of them are already implemented in European legislation. For four selected
policy options, a deeper analysis was conducted; technical requirements (e.g.
methodology, models, data) as well as strengths, weaknesses or acceptance from
different stakeholder perspectives were described and implementation scenarios
were developed. It was found, that some technical requirements are the same for
both voluntary and mandatory policies and that sometimes, voluntary policy has
strictest requirements. Moreover, it was shown that generally highest relevance
regarding CO2 reduction, but also highest efforts for implementation seem to be
related to the mandatory-performance-direct option. Moreover, it was shown, that
robustness and credibility can principally be guaranteed by all policy options and
that acceptance strongly depends on the perspective of the stakeholder groups.
Findings from stakeholder meetings (policy makers and OEMs) conducted in the
EU and beyond (in Japan, the US and China) complemented these results. In the
first phase of the study promising policy options were identified without having
indicated a clear analytical, scientific overall preference for one single policy
option. It was shown that technical implementation strongly depends on the
implementation level and that solutions for most technical requirements are already
available, but that a consensus on proper setting of these requirements is missing.
The research process will be continued, including a broader stakeholder dialogue in
Europe, the US, Japan and China to communicate and refine the policy options as
well as to specify possible implementation pathways for LCA deployment in
legislation.
433
Economic value as a functional unit for environmental labelling
H.M. van der Werf, INRA, UMR SAS / Environnement etAgronomie; T. SALOU,
INRA, UMR SAS / Environment and Agronomy
Sustainable development has become a major component of French public action.
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A law was passed on environmental labelling of products, to be based on a
product’s life cycle. To implement this law a trial has been conducted, involving
168 companies. The French parliament produced a report, based on this trial, on the
interest of environmental labelling. Regarding food, the report criticizes the
functional units (FU) chosen: 100 g, 100 ml, as they do not reflect the functions of
food. These FU will favour high-input intensive systems and result in higher
impacts for products from low-input and organic systems aiming to produce quality
products. This paper is a contribution to the debate on environmental labelling as a
strategy to promote sustainability. We present our thoughts and a proposition on the
most appropriate FU for environmental labelling of food and other consumer
products. In order to illustrate our proposition we present a case study that explores
the effect of the choice of FU on the ranking of agricultural products from
production systems of contrasting intensification level (i.e. conventional versus
organic agriculture). When using the FU live weight, organic animals had larger
impact values than conventional animals. Per ha of land, organic animals had
smaller impacts than conventional animals. Organic agriculture thus constitutes a
less impacting mode of land use. When the FU economic value is used, organic
animals have similar or lower values for eutrophication, lower values for climate
change and higher or similar values for land occupation. The choice of FU is
crucial. The FU economic value is attractive, as it considers product quality through
the product’s price. The price difference between organic and conventional animals
reflects a willingness of consumers to pay more for a product that is perceived to be
of better quality. There often is a tradeoff between quantity and quality. A
mass-based FU tends to favour products from systems that focus on quantity rather
than quality. An economic-value-based FU will be more favourable to systems
producing quality products. More generally, an economic-value-based FU is very
well suited for environmental labelling of any type of consumer product, it allows
the integration of positive rebound effects: consumers that purchase more
expensive quality products will have less income available for other consumption.
The views expressed here are those of the authors and should not be attributed
to INRA.
434
GREENING BOOKS Sustainability strategy for the Publishing Sector
M. Escamilla, LEITAT / Sustainability Unit; C. Hidalgo, G. Ferrer, Leitat
Technological Center / RD Safety Sustainability Division; . Panyella, El Tinter
GREENING BOOKS is an innovative strategy for the Publishing industry
comprising scientific work, online tools and guidelines for industry and
stakeholders involvement to tackle the environmental aspects of the sector
throughout EcoPublishing. EcoPublishing is an innovative form ofÂpublishing,
incorporating environmental criteria in the publication"_s supply chain processes
that minimize the negative impact during all its phases. To assure rigorous scientific
basis, the first step was to carry out a comprehensive LCA for two types of
publications (a book and a magazine) in order to quantify their potential
environmental impact and to identify the contribution of each stage involved in the
system studied: design, raw materials, offset printing, finishing, packaging,
distribution and end-of-use. Based on LCA methodology and results, an online
simplified tool BookDAPer was developed. It easily calculates the environmental
footprint of publications, obtaining indicators such as energy, water and raw
materials consumption, waste generated or CO2eq emitted during all the life cycle.
The environmental information created through the tool automatically elaborates a
simplified Ecolabel inspired in Environmental Product Declaration. The new
ecolabel can be inserted in the publication providing qualitative information (i.e.
paper certificates, environmental certificates of companies involved in printing,
designing, etc.) and quantitative information (e.g. indicators and potential
environmental savings) to the readers. The tool users do not need to be experts on
LCA since the software has the main characteristics of publications, which they
perfectly know, as inputs. Moreover, the results of the LCA have also been the basis
to elaborate a Good practices Guideline for ecodesign on the publishing sector
meant to provide a practical appliance to professionals such as designers, printers
and publishers to improve their environmental behavior and to communicate the
results to readers in an efficient and user-friendly way. The strategy was lead by a
technological center, a printing house and an eco-innovation company, in close
cooperation with industry experts and relevant decision makers, which have
allowed obtaining primary data for the LCA inventory and industry consensus
when deciding tool functionalities and bDAP content. The pilot experiences
conducted by SMEs had been of key importance to monitor and improve this
sustainable business strategy.
435
Making a Difference: incorporating embodied impacts into the
decision-making processes of key actors in the construction and property
industry
M. Balouktsi, Karlsruhe Institute of Technology (KIT) / Chair of Sustainable
Management of Housing and Real Estate; T.P. Lützkendorf, KIT Karlsruhe
Institute of Technology / Economics Business Engineering; G. Foliente, CSIRO
Land and Water
A major wave of initiatives with respect to implementation of sustainable
development principles in the mainstream construction and property sector have led
in recent years to the development and application of new design methods and tools,
innovative products and technologies, national and international standards, as well
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as numerous systems for describing and certifying the sustainability of buildings.
Primarily, these efforts were focused on reducing the negative environmental
impacts of the operation of buildings. But as the building efficiency increases,
embodied impacts associated with the production, maintenance, and eventual end
of life of buildings become more significant. This is a good reason for the key actors
in the construction and property industry to intensify the discussion on this topic.
However, different stakeholders have different decision making situations and
objectives, as well as their technical knowledge vary widely. This paper deals with
the question of how embodied impacts assessment can be integrated into the
decision making of the main actors in order to improve sustainability in the
construction industry. The focus is on the indicators “embodied energy” and
“embodied greenhouse-gas emissions”, and considering that they represent a part of
Life Cycle Assessment (LCA), they can provide a first step into the subject of
embodied impacts especially for those actors without extensive LCA experience.
The analysis presented in the paper is partly built on the preliminary results of the
ongoing project IEA Annex 57 “Evaluation of Embodied Energy & Carbon
Dioxide Emissions for Building Construction” where the authors actively
participate. More specifically, the paper discusses the most important questions and
challenges in incorporating embodied energy and greenhouse-gas emissions
considerations in decision making per selected actor group. A framework for the
best possible use of existing information by these selected actor groups along the
different stages of the building project is proposed to assist them in making
informed decisions. Finally, the framework is organised in a matrix showing which
decision making situations are typically related to each specific role of the selected
actor groups, how these are influenced by this new requirement and what are the
very specific data that can be fed into the different important decisions taken along
the building project life cycle.

Fate, Effects and Risk Assessment of Metals: Regulatory
Perspective
436
Assessing organism recovery after multiple pulse exposures to the trace metal
magnesium, using Hydra viridissima (Green hydra)
A. Prouse, Ecotoxicology Research Group School of Applied Sciences; A.C.
Hogan, NRA Environmental Consultants / Australian Government Department of
the Environment; A.J. Harford, Dept. of the Environment / ERISS Environmental
Research Institute of the Supervising Scientist Divison; R.A. van Dam, ERISS /
Australian Government Department of the Environment; D. Nugegoda, RMIT
University / School of Applied Sciences
Water quality guidelines for trace metals are usually based on results from
organisms subject to continuous exposure to the metal. In mine releases however,
aquatic organisms are often be subject to pulse exposure to metals. The time taken
for organisms to recover from a pulsed toxicant exposure is an important
consideration necessary when applying water quality guidelines (WQGs) to
intermittent events in the environment. Organisms may appear to have recovered
using standard toxicity testing methods but could carry residual toxicant or damage
that may make them more sensitive to subsequent pulses. Such cumulative effects
may render guidelines under-protective. The current study evaluated recovery of a
sensitive freshwater cnidarian, Hydra viridissima following single, double and
multiple pulse exposure to the trace element magnesium. H. viridissima were
exposed to 4-h magnesium pulses of 790 and 1100 mg/L separated by 2, 10, 18, 24,
48 and 72-h recovery periods. Twenty four-hour pulses of 570, 910 and 940 mg/L
were separated by 24, 48 and 168-h recovery periods.Apparent recovery after a
single pulse of 4-h or 24-h was considered to have occurred once the population
growth rate of the pulsed treatments returned to that of the controls. Double pulse
toxicity tests were conducted using a second 4-h or 24-h Mg pulse to match the first
pulse, with inter-pulse periods of 24, 72, 168 and 240 h. All treatments showed
similar or reduced sensitivity to the second pulse when compared with sensitivity to
the single pulse, indicating full recovery occurred prior to a second pulse-exposure.
Five variations of equivalent time-weighted average concentrations were used to
compare sensitivity of organisms to various pulse scenarios. The sensitivity of
hydra to the multiple pulses was significantly lower than the time-weighted average
continuous exposure response in three of the four scenarios tested, indicating that
the hydra benefited from inter-pulse recovery periods. The results will be utilised
with that of other species to inform the use of a site-specific, duration-based WQG
for Mg and provides an example of the use of empirical data in the regulation of
toxicant pulses in the environment.
437
Setting Water Quality Objectives for the Rum Jungle Remediation Project
R. Smith, A. Markham, Hydrobiology Pty Ltd; T. Laurencont, Northern Territory
Department of Mines and Energy
In early 2013 the Northern Territory Government Department of Mines and Energy
completed a study of the environmental values downstream of the former Rum
Jungle Mine site. The purpose of the study was to describe the receiving
environment in terms of its key ecological and geomorphological characteristics,
identify environmental values of importance to the stakeholders, particularly
traditional Aboriginal owners (traditional owners), and set appropriate water
quality objectives for rehabilitation of the mine based on those environmental
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values. The study was undertaken by a team of scientific experts with a range of
relevant technical skills and a detailed knowledge of the area. The team undertook a
careful review of historic data and scientific reports, conducted a field inspection
and held consultation meetings with key stakeholders including traditional owner
groups. From the information gained from this exercise, the relevant environmental
values for each river reach from upstream of the mine area to the coast were
identified, and draft water quality objectives developed from trigger values
identified for each environmental value. Further stakeholder consultation resulted
in the adoption of those water quality objectives for the remediation, pending
further investigations to develop locally derived water quality objectives. This
project will be described as an example of the application of the proposed water
quality management framework that has been developed as part of the current
revision of the ANZECC/ARMCANZ (2000) water quality guidelines.
438
Metal bioavailability: Identifying regulatory monitoring priorities
D. Leverett, A. Peters, Wca Environment Ltd.; R. Clarke, Sepa
The move towards setting Envirionmental Quality Standards for metals on the basis
of "bioavailable metal" concnetrations in Europe presents some challenges for
regulators in asessing compliance against these standards. The change from
standards which have typically been based on water hardness alone, or are not
considered to be affected by water chemistry, means that the compliance situation
for these metals may change. It cannot necessarily be assumed that areas where the
potential risk due to metals has historically been perceived to be high will continue
to be the greatest priority. An important problem which may environmental
regulatory authorities throughout Europe are faced with is the lack of available
monitoring data for the suppoorting parameters (principally pH, DOC, and calcium)
which are required to perform metal bioavailability assessments. In order to
maximise the number of locations for which metal bioavailability estimates could
be made all of the available monitoring data obtained over a 20 year period was
collated, and average values of the relevant parameters were calculated for each site
for all of the data available over the entire period. Metal bioavailability was
calculated for the average bioavailability conditions at sites with reported metal
exposures using chronic biotic ligand models for copper, manganese, nickel and
zinc. Compliance against standards for cadmium and lead were assessed against the
standards set under the Water Framework Directive, as a function of hardness and
DOC concentrations respectively. The sensitivity of the receiving environment
depends upon the local water chemistry, and the effect of water chemistry can differ
for the different metals due to their differing interactions with both the biota and the
water chemistry conditions. Initial indications are that overall the risk posed by
metals in Scottish freshwaters is low, although there are a number of isolated sites
where metal exposures are of concern. Sites for which metal exposure information
is available, but without sufficient water chemistry information to estimate metal
bioavailability were not included in this assessment. The spatial distribution of the
potential risks posed by each of the metals to the Scottish surface water
environment will be presented, along with estimates of the cumulative risk posed by
mixtures of metals in these situations.
439
Water quality assessment: the use of biotic ligand model-based software
applications to address the bioavailability of metals
H. Ruedel, Fraunhofer IME - Institute for Molecular Biology and Applied Ecology
/ Environmental Monitoring
In this contribution the use of software applications based on biotic ligand models
(BLM) for the evaluation of monitoring data of metals in the context of the
European Water Framework Directive will be discussed. BLM-based applications
have been developed to allow a user-friendly local evaluation of the bioavailability
of metals. Therefore local quality standards (QS; protection goal: pelagic
communities) are calculated as a function of water quality parameters. The original
complex BLM developed primarily in the context of EU chemicals risk assessment
require about 10 water quality parameters. In contrast, the available BLM-based
software applications only need up to three parameters (water hardness, dissolved
organic carbon concentration (DOC), pH) and the dissolved metal concentration
(operationalized as concentration after 0.45 µm-membrane filtration). Two
BLM-based software applications, Bio-met (www.bio-met.net) and PNEC.pro
(www.pnec-pro.com) are available which allow both the evaluation for three metals
(Cu, Ni and Zn). The dependencies of the calculated local QS on the parameters
hardness, DOC concentration and pH are described and the results of the evaluation
of representative scenarios for both applications compared. Based on the results of
this study recommendations regarding the future use of BLM-based software
applications for accounting the bioavailability of metals in the evaluation of water
quality are derived.
440
Fate of tin in aqueous media: implications for the validity of ecotoxicity testing
I.A. Wilson, A. Peters, Wca Environment Ltd.; G. Merrington, Environment
Agency; J. Pearce, P. Cusack, K. Nimmo, J. Rickwood, ITRI
Soluble tin [Sn] salts undergo rapid precipitation in aqueous media which can cause
problems when performing ecotoxicity tests on these substances. There is a need to
meet regulatory requirements on the environmental risk assessment of Sn and Sn
compounds, in particular reliable effects data from standard ecotoxicity testing.
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Ecotoxicity tests in which effects are caused by physical factors by precipitated
solid particles should not be used for either classification or risk assessment. It is
essential to avoid test conditions which could result in the precipitation of material
during the test. Experiments were performed with tin (IV) chloride at a range of
envrionmentally relevant concentrations in OECD T-D test media at nominal pH’s
of 6, 8 and 8.5 The results demonstrated that the time to equilibrium in all tested
media was typically at least 14 days. The shortest equilibration times were observed
at low spike concentrations and at high pH. The equilibrium concentration is
controlled by the pH, the solubility of the possible precipitated solid phases, and the
formation of negatively charged sites on the surface of the Sn precipitates may
result in further binding of Sn cations. The data produced from the experiments was
used to produce predictive Sn precipitation models which were used to predict the
behaviour of Sn in old ecotoxicity tests. The majority of historic ecotoxicity tests
failed the outline criteria due to the possibility that the test subjects were exposed to
precipitating solutions during testing. For these historic tests it is not possible to
establish the exposure concentration of tin to the aquatic organisms. How the results
of any such testing might be used within a regulatory framework should be
discussed with the relevant authorities prior to conducting any further tests.
441
Global assessment of manganese emissions from extraction and processing
R. Marks, WCA Environment; A. Peters, Wca Environment Ltd.; D. McGough,
A global environmental risk assessment has been conducted in order to assess the
environmental risks due to manganese emissions from the manganese extraction
and processing facilities around the world. Where possible, a quantitative risk
assessment has been conducted to determine the potential environmental risk. For
some sites the available data does not allow for a quantitative risk assessment, and
for these sites a qualitative assessment has been carried out. This study provides a
generic risk assessment of manganese production and use sites, in order to identify
factors that affect risk to the environment. The principal sites producing or using
manganese fall into three broad categories. These are mining sites, refining and
smelting sites, and sites producing chemicals and pigments. There are two principal
approaches towards waste disposal, these are the treatment of liquid wastes to
separate solids for disposal off-site with a consented wastewater discharge, or
disposal on-site through the use of evaporation or settlement ponds in order to
maintain the waste materials in a suitable manner following site closure. Leaching
of manganese due to water infiltration, or windblown dust, from tailings piles are
considered to be the most likely routes of emission of manganese to the surrounding
environment from manganese mining sites and other manganese processing sites
which use similar emission control strategies to maintain waste materials on-site.
On-site engineering is likely to be highly influential in the potential for losses of
manganese to the surrounding environment from the sites. The principal source of
emissions from refining sites and smelters with wastewater discharges is from the
treatment of emissions to air. This is typically carried out using wet scrubber air
filters to collect the particulate materials. The effluent from this process is typically
then treated on-site, with solid waste removed off-site, prior to discharge. Sites of
this type may also hold relatively large stockpiles of raw materials on-site, and the
interaction of rainfall with these stockpiles may also potentially result in small
environmental emissions of manganese. A generic risk assessment for direct
emissions to surface waters has been conducted for several indicative tonnage
bands. These emission calculations assume that wastewater discharges are treated
on-site prior to release into surface water, where a limited degree of dilution may be
available.

Risk assessment, risk management and mitigation for
pesticides: from regulation to public perception (I)
442
Long-term effects of inorganic and synthetic fungicides on leaf-associated
microorganisms and leaf-shredding macroinvertebrates - an artificial stream
study
J.P. Zubrod, Institute for Environmental Sciences University of Koblenz-Landau /
Institute for Environmental Sciences; J. Wolfram, University of KoblenzLandau /
Institute for Environmental Sciences; D. Englert, Institute for Environmental
Sciences / Institute for Environmental Sciences; R. Bundschuh, Institute for
Environmental Sciences University of Koblenz-Landau / Institute for
Environmental Sciences; R.R. Rosenfeldt, Uniersity of Koblenz-Landau, Institute
for Environmental Sciences / Institute for Environmental Sciences; F. Seitz, Inst.
for Environmental Sciences / Institute for Environmental Sciences; R. Schulz,
University of Koblenz-Landau / Institute for Environmental Sciences; M.
Bundschuh, Department of Aquatic Sciences and Assessment Swedish University
of Agricultural Sciences / Department of Aquatic Sciences and Assessment
In the ecosystem process of leaf litter breakdown, microorganisms (especially
fungi) are of fundamental importance as they govern the nutritious quality of leaves
(i.e. conditioning) for leaf-shredding macroinvertebrates – the main drivers of leaf
mass loss. Although fungicides affect both groups of organisms and are assumed to
be continuously present in agricultural streams, their long-term effects in
leaf-associated microbial communities as well as shredder populations have barely
been studied. Therefore, we assessed structure and functioning of leaf-associated
microbial communities and populations of the key shredder Gammarus fossarum
94

over eight weeks in artificial streams that were continuously fed with
fungicide-spiked water using three treatments: a fungicide-free control and
exposure to the inorganic fungicide copper (Cu, 25 µg/L) or a mixture of five
synthetic fungicides (25 µg/L in total). In one stream per treatment leaf bags were
deployed to follow the dynamics of microbial colonization and leaf mass loss. In the
same streams, sets of leaves were conditioned for 12 days to provide gammarid
populations (n=7) with fresh food of relatively constant quality on a weekly basis.
The amphipods were thus subjected to combined fungicide stress, i.e.
fungicide-affected food and waterborne exposure. Both Cu and the mixture of
synthetic fungicides did not alter microbial leaf mass loss but reduced
leave-associated fungal biomass from day 28 onwards, indicating a reduced
food-quality for shredders. Moreover, both fungicide treatments reduced leaf
consumption, precopula pair formation and production of juveniles by Gammarus
populations, while only Cu reduced feces production as well as the abundance of
adult gammarids. Further analyses are underway to develop a mechanistic
understanding of the observed effects. Nonetheless, our results clearly show that
long-term continuous exposure towards environmentally relevant fungicide
concentrations affects i) the structure of leaf-associated microbial communities and
thus potentially food-quality for shredders as well as ii) structural and functional
traits of the key shredder Gammarus on the population level, suggesting
far-reaching consequences for detritus-based aquatic food webs.
443
Effects of fungicides on decomposer communities and leaf decomposition in
streams
D. Fernández, K. Voss, University Koblenz-Landau / Quantitative Landscape
Ecology; J.P. Zubrod, Institute for Environmental Sciences University of
Koblenz-Landau / Institute for Environmental Sciences; M. Bundschuh,
Department of Aquatic Sciences and Assessment Swedish University of
Agricultural Sciences / Department of Aquatic Sciences and Assessment; R.B.
Schaefer, University Koblenz Landau / Institute for Environmental Sciences
Large amounts of fungicides are applied globally and partly enter freshwater
ecosystems. While effects of insecticides and herbicides on organic matter
processing, which represents an important ecosystem process, have often been
reported in the literature, only a few studies focused on the effects of fungicides. We
present results from the first field study on the effects of fungicides on leaf litter
decomposition and microbial and leaf-shredding macroinvertebrate communities.
Moreover, compounds identified as ecotoxicologically relevant in the field were
tested for effects in laboratory microcosms and in a stream mesocosm study, also
considering potential interactions between nutrients and fungicides. The field study
was conducted in 17 streams in a German vineyard area, where fungicides represent
the dominant pest control agent. Fungicides were monitored during 4 rainfall events
using passive samplers. Fungicide toxicity ranged from -4 to -2 log sum of toxic
units. The structure of microbial and invertebrate communities changed along the
gradient of fungicide toxicity. Changes in fungal community structure were also
identified under laboratory conditions for fungicide mixtures from the field.
Moreover, fungal biomass and richness decreased in the field in association with
increasing toxicity. These changes might explain the reduction of the microbial
OMD rate of up to 40% in polluted streams. By contrast, neither the invertebrate
OMD rate nor the gammarid feeding rate correlated with fungicide toxicity. Our
results suggest that fungicide exposure in the field can affect microbial
communities and may reduce microbial OMD. However, further studies should test
for causality of the observed associations and scrutinise effect mechanisms of
fungicides on OMD.
444
Ecological risk assessment based on an ecosystem services approach for
pesticides in tropical regions
A.L. Sanchez, USP / São Carlos Engineering School; L. Mendes, University of São
Paulo; E.G. Espindola, University / Hydraulics and Sanitation
Ecological risk assessment studies are important to assess environmental changes
that have been caused by various anthropogenic activities, such as leaching of
contaminated areas, input of domestic and industrial sewage, runoff of agricultural
areas and other impacts, which are responsible for physical, chemical and
biological alterations. The latest biodiversity conservation studies have shown an
interest in the other side of conservation: the goods and services that ecological
systems can provide to human societies. These ecosystem services are the result of
complex interactions between abiotic and biotic componentes and the evaluation
structures are intended to include the role of human beings in these interactions. In
this context, the focus of this research was evaluated the ecological risk assessment
for pesticides and incorporating ecosystem services concepts for tropical regions.
To attempt it, the risk scenario was architected based on recommended doses of the
fungicide Pyrimethanil for agriculture cultures. For this simulation were used a
gradients of concentrations, demonstrating multiple applications on crop situations
through seed germination tests, elutriated tests coming from the plant tests with
aquatic organisms and avoidance tests with soil organisms. The results obtained
suggest that the triad analysis (based on chemical, ecotoxicological and ecological
measures), indicated that risks were higher in increasing the recommended dose.
The ecotoxicological risks showed a toxicity trend with increasing the
recommended dose for the different tests and tested organisms and for ecological
parameters of the environmental risk analysis were used the changes and loss of the
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ecosystem services concepts which are potentially affected by the fungicide. In
addition were categorized the ecosystem services as provisioning for germination
tests, regulating for elutriated tests and supporting for avoidance tests. This
measurement showed more accuracy in the environmental impacts on the structure
and functioning of natural ecosystems making it an important tool for risk
management programs for the pesticides in the tropical regions. We concluded that
the original ecological risk trends and potential projections of the studies for use in
diagnostic of environmental impacts were more relevant when included new
analyzes factors such as the measurement of the effects of contaminants on the
functions and ecosystem services in disturbances areas.
445
How effective are risk mitigation measures to protect surface water? A
modelling approach
L. de Baan, O. Daniel, Agroscope / Institute for Plant Production Sciences IPS
To reduce unwanted side effects of pesticide use on surface water organisms,
different mitigation measures exist. In Switzerland, a set of risk mitigation
measures are in place. The aim of the present study was to evaluate the effect of
different risk mitigation measures on the acute risk to aquatic organisms. We
modelled how different pesticide usage scenarios in wheat affect the potential risk
to a set of aquatic organisms. Five scenarios were evaluated: (1) no minimum
distance to surface water, (2) minimum distance of 3 meters to surface water, (3)
minimum distance of 6 meters to surface waters, (4) Product-specific buffer zones
enacted in Switzerland by the end of 2013, (5) “Extenso” label production: only
applying herbicides and adhering to a minimum distance of 6 meters. SYNOPS was
used to model the risk of a set of pesticide usage scenarios in wheat production in
Switzerland, using pesticide survey data of totally 420 wheat fields from the Swiss
agro-environmental monitoring program. Mandatory minimum distances of spray
applications to surface water can largely contribute to minimize the risks of
pesticide spray drift for aquatic environments, reducing the risk to about 1% (3m)
and 0.5% (6m) respectively. The compliance with such measures is relatively easy
to control compared to the compliance with product-specific buffer zones. For
products where side-effects on water organisms are expected to be large, an
additional, product-specific buffer zone to surface water bodies can reduce
concentrations of these problematic products and the related ecotoxic effects by up
to 100%. Label wheat production also significantly contributed to reduce risks and
avoiding the usage of insecticides and fungicides could nearly bring the modelled
risk to zero for water fleas, fish and midges. In summary, all risk mitigation
measures showed positive effects and the combination of measures, e.g. scenarios 3
and 4 or scenario 5, is expected to be most effective to mitigate risks to acceptable
levels. In this study, we modelled effects of risk mitigation measures for the
exemplary case of wheat production. If the results from wheat can be transferred to
other cultures, especially to cultures with higher expected risk from spray drift such
as orchards or vineyards, needs to be further evaluated.
446
The combined effect of diffuse pollution from agriculture and climate change
on aquatic biota.
V. Silva, Universidade de Aveiro / Department of Environment and Planning and
the Centre for Environmental and Marine Studies CESAM; C. Marques, University
of Aveiro / Department of Biology; J. Keizer, Department of Environment Centre
for Environmental and Marine Studies CESAM University of Aveiro Aveiro
Portugal; F. Goncalves, University of Aveiro CESAM / Department of Biology;
N. Abrantes, University of Aveiro / CESAMDAO
Agriculture is already recognized as an important source of contaminants to the
adjacent freshwater systems, compromising water quality and causing toxicity in
aquatic organisms. Climate change poses an additional threat to these ecosystems,
namely by increasing the water temperature and the concentration of contaminants,
but the combined effects of stressors - diffuse pollution from agriculture and
climate change - remains poorly understudied. Therefore, through an experiment in
microcosms (a more realistic scenario exposure), it was evaluated the combined
effect of chemical contamination of water by copper sulfate, a fungicide commonly
detected in water bodies adjacent to vineyard areas, in conjunction with a range of
increases in water temperature on the response of freshwater species from different
functional groups. Thus, the adverse effects on the growth of primary producers
(algae Raphidocelis subcapitata and macrophyte Lemna minor) and on the survival
and feeding behavior of a shredder/decomposer species (Trichoptera Schizopelex
sp.) were evaluated. The results showed that (i) copper-based fungicides, highly
apllied to control vine diseases such as downy or powdery mildew, can exert
adverse effects on survival, growth and activity of aquatic organisms, reinforcing
the problem of toxic effects of pesticides on non-target organisms and the need of
more effective environmental management strategies. Furthermore, the results
showed that (ii) the expected increases in water temperature by climate change will
accelerate the metabolism of organisms at the same time that increases exposure
and toxicity of contaminants. Provided the significant ecological roles of tested
organisms (namely on the energy and nutrients flows), such results raise serious
concerns about the additional impacts/vulnerabilities caused by climate change on
water resources already impacted by diffuse pollution from agricultural sources.
Key-words: Experience in microcosm, diffuse pollution from agricultural sources,
climate change, aquatic biota.
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447
Developing ecological scenarios for the prospective risk assessment of
pesticides
A. Rico, Wageningen University / Environmental Risk Assessment; T.C. Brock,
Alterra / Environmental Risk Assessment; A. Focks, Alterra Wageningen
University and Research Centre / Ecotoxicology Environmental Risk Assessment
Team; P.J. van den Brink, Alterra and Wageningen University
Most specific protection goals that underlie Ecological Risk Assessment (ERA)
schemes for pesticides focus on the protection of populations of non-target
organisms. Particularly in the case of terrestrial and aquatic non-target invertebrates
and plants some pesticide effects may be allowed if population recovery is achieved
within a given spatio-temporal frame. An important question for ecotoxicologists
and risk evaluators is whether the (combination of) species and spatio-temporal
frames currently used in ERA provide a realistic and conservative protection level
for the exposed populations and communities under field conditions. We propose to
approach this issue by systematically defining ecological scenarios that represent
the impacted ecosystems and that can be linked to the already existing exposure
scenarios to perform higher-tier evaluations e.g. using ecological models. In this
study, we present and discuss a methodological approach for the formulation and
implementation of ecological scenarios in the prospective risk assessment of
pesticides, that can also be extrapolated to other chemicals. The proposed approach
combines (bio)monitoring data, available toxicity data and relevant biological trait
information to identify potentially vulnerable taxa. Following this approach,
ecological scenarios will include: (1) a series of abiotic parameters (e.g.
physico-chemical characteristics, descriptors of (agro)ecosystem management and
landscape configuration), (2) a selection of vulnerable populations and their
ecological interactions, (3) and a spatio-temporal frame that is relevant for the
selected vulnerable populations. We propose the development of generic ecological
scenarios for different landscape units (e.g. ponds, streams, ditches) in EU, and
envisage three main areas in which ecological scenarios can be effectively used to
support and improve ERA: (1) the identification of conflicts of interest between
different protection goals, (2) the evaluation and design of laboratory and semi-field
toxicity studies, and (3) the evaluation and motivation of the biotic and abiotic
components included in eco(toxico)logical modelling. In this presentation, we will
provide practical examples on how ecological scenarios can aid to these three tasks
by describing a case-study for Dutch agricultural ditches.

Reduction strategies of micropollutants from large and
small-scale sewage water facilities (I)
448
Decision support for stakeholders in a river catchment; how to act on
emerging contaminants
A. Fischer, Faculty of Civil Engineering and Geosciences; A. van Wezel, KWR
Watercycle Research Institute / Chemical Water Quality and Health; J. van der
Hoek, Water Management
Emerging substances (ES) in surface water increasingly give concern to the public,
regulators and users of this water. Water authorities and utilities struggle to define
where and how to combat these substances in the water cycle. Different strategies
are available; from preventing the compounds entering the water cycle to
end-of-pipe solutions such as removal of the substances at drinking water treatment
plants. In case of treatment, several technologies are available, which further
complicates the selection of the most effective strategy. The EU Interreg project
TAPES (Transnational Action Programme on Emerging Substances) aims to
address this issue. Part of the project is to develop a decision support system (DSS)
to facilitate local stakeholders with their task to decide on the most effective
strategies to control ES within their segment of the water cycle. By interviews with
various stakeholders, their main issues were identified: no overview of ES in water
(sources, measures, treatment technology and location of measures) how to
locally define if a water body has problems with ES; what are the effects on human
health and the ecosystem With these issues identified, a practical DSS framework
has been outlined. A prototype is built based on this framework and will be shown.
The final DSS, clustering existing knowledge, is giving the user information on the
source, pathway, chemical characteristics and toxicity of individual emerging
substances. Next, it provides information on the efficiency of various water
treatment technologies in removing the specific substance. Finally, the DSS gives
suggestions how to deal with relevant ES with regards to mitigation methods within
the categories technical-, managerial- and social solutions The DSS prototype is
used in two test cases. The first being a Belgian drinking water company that aims
to expand their drinking water treatment with an extra step of advanced drinking
water treatment. The second case is a Swiss wastewater treatment plant where the
DSS will be used to define what treatment steps are of interest to step specifically
remove ES from wastewater effluent. The DSS will help actors in the water cycle
for a better informed decision-making, and a more effective and uniform way of
managing emerging substances.
449
Screening of micropollutants in wastewaters from on-site sewage treatment
facilities and evaluation of current treatment techniques
M. Gros, Swedish University of Agricultural Sciences / Department of Aquatic
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Sciences and Assessment; L. Ahrens, Swedish University of Agricultural Sciences
(SLU) / Dept of Aquatic Sciences and Assessment; P.L. Andersson, Umea
University / Chemistry Department; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research; B. Björlenius, KTH Royal
Institute of Technology; K.M. Blum, J. Fick, Umea University / Department of
Chemistry; P. Haglund, Department of Chemistry; H. Jernstedt, Swedish
University of Agricultural Sciences / Department of Aquatic Sciences and
Assessment; G. Renman, KTH Royal Institute of Technology; S.
Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water Quality; K.
Wiberg, Swedish University of Agricultural Sciences (SLU) / Department of
Aquatic Sciences and Assessment
In Sweden, approximately 700 000 private households are not connected to public
sewage treatment plants (STPs). Conventional centralised STPs are not
economically feasible for sanitation of these sparsely populated areas, and therefore
more cost-effective on-site sewage treatment facilities (OSSFs) are used. Most of
these consist of a sludge separation with subsequent treatment with soil or
infiltration beds, while a small percentage of on-site sewage treatment facilities
(~2%) are based on small wastewater treatment facilities. The treated wastewater is
thereafter drained to surface water or groundwater. In this study, we developed an
analytical strategy to identify and prioritize ecological relevant micropollutants in
wastewaters from OSSFs. For chemical characterization, both target analysis, using
LC-MS/MS, and suspect screening, using an Orbitrap VelosTM High Resolution
Mass Spectrometer (HRMS) followed by exact mass compound databases, were
used. The occurrence of candidate substances identified by the suspect screening
approach was later confirmed by analytical standards. With this analytical strategy,
approximately 80 micropollutants, belonging to different chemical classes, were
successfully identified, such as per- and polyfluoroalkyl substances (PFASs),
pesticides, endocrine disrupting chemicals (EDCs), organophosphate flame
retardants (OFRs), pharmaceuticals (PhACs) and personal care products (PCPs).
Furthermore, the removal of identified micropollutants under small waste water
treatment plants and soil bed treatments was assessed and compared to the removal
efficiencies observed in large scale STPs. Finally, a prioritization strategy based on
removal efficiencies in OSSFs facilities, concentration levels, frequency of
detection and toxicity, persistency and bioaccumulation data, which were obtained
from in silico tools, was applied to identify the most ecologically relevant
micropollutants emitted from OSSFs.

study the fate of 131 micropollutants, including 61 pharmaceuticals and hormones
and 70 other emerging pollutants, in addition to conventional wastewater
parameters. This presentation aims at displaying the pilot efficiency in µGAC
configuration and comparing it to the PAC configuration. The use of µGAC instead
of PAC has several operational and economical advantages, but this new type of
carbon was never tested with wastewater. Based on the first 8 campaigns, the results
tend to indicate that the pilot is as efficient with µGAC than with PAC. In particular,
ketoprofen, paracetamol, ibuprofen, ofloxacin, ciprofloxacin, trimethoprim,
roxithromycin, atenolol, propranolol, carbamazepine, oxazepam, lorazepam and
estrone have removals higher than 80% in average. In addition, first results on the
other emerging micropollutants show high or very high removals for pesticides
(60-95%), bisphenol A (60-90%), alkylphenols (60-95%), PFOS (75-95%) and
X-ray contrast agents (50-70%). Moreover, the high solid retention time (60-90
days) of the µGAC leads to a biological activity within the reactor, as displayed by
NO2- (65-99%) and NH4+ (20-70%) removals. However, the results are still partial
at this stage of the project, another µGAC dose is currently tested on the pilot and
complementary lab-scale tests are still performed to better understand the sorption
mechanism.

450
Assessment of five different full-scale small wastewater treatment technologies
for removing emerging contaminants
V. Matamoros, Y. Rodríguez, IDAEA CSIC
Nowadays, there is a large part of the population that live in small communities
(Daphnia magna. The concentration of ECs in the wastewater influents was higher
than 10 μg/L for caffeine, paracetamol, methyl dihydrojasmonate and ibuprofen,
whereas most of the other compounds were found at concentrations below 1 μg/L.
The removal efficiency ranged from negligible removal to more than 90%
depending on the compound. The WSP manifested the highest overall average
removal efficiency for ECs (86%, on average), followed by the AS (74%), the RBC
(68%), the TF (64%) and finally the CW (48%). A principal component analysis
showed that the treatment technologies with predominantly aerobic conditions
(WSP, AS and RBC) exhibited the highest removal efficiencies. The
ecotoxicologial risk assessment study revealed that wastewater influents possessed
hazard quotients (HQs) of higher than 1, whereas the wastewater effluents had HQs
< 1. Hence, it can be said that all evaluated treatment technologies are capable of
decreasing toxicity risk (Daphnia magna) associated with the studied ECs.

452
Evaluating advanced biological wastewater treatment in a bioassay-based
approach
J. Völker, Aquatic Ecotoxicology; S. Castronovo, A. Wick, Federal Institute of
Hydrology; T. Ternes, Bundesanstalt für Gewaesserkunde; A. Joss, Process
Engineering Swiss Federal Institute of Aquatic Science and Technology EAWAG;
J. Oehlmann, Johann Wolfgang Goethe-Universitat Frankfurt / Aquatic
Ecotoxicology; M. Wagner, Goethe University Frankfurt / Aquatic Ecotoxicology
During conventional activated sludge treatment of wastewater, micropollutants
such as pharmaceuticals and biocides are often not completely removed. This leads
to a continuous discharge of a broad spectrum of emerging pollutants in the
receiving rivers and results in potentially adverse impacts on aquatic ecosystems.
One of the aims of the ERC project Athene is to explore the potentials and limits of
various biological wastewater treatment processes for the removal of organic
micropollutants and detoxification. Therefore, long-term experiments at pilot scale
with 15 different set-ups were conducted directly at two medium-sized wastewater
treatment plants (WWTP Koblenz, Germany and WWTP Duebendorf,
Switzerland). The aim of the present study was to investigate the removal of
toxicity by these processes using a broad battery of in vitro bioassays. The pilot
plant located at the WWTP Koblenz consisted of six 12 L sequence batch reactors
fed with effluent of the primary clarifier. Based on previous results from
micropollutant analysis, two promising treatments were selected for toxicity testing
(anaerobic pre- and post-treatment combined with conventional activated sludge
treatment). For the in vitro analyses, we conducted four sampling campaigns in
summer 2014. To investigate the removal of toxicity, SPE extracts were analysed in
in vitro bioassays covering a broad range of modes of actions, including endocrine
and dioxin-like activity, cytotoxicity and genotoxicity. So far, the results indicated
that the implementation of an anaerobic pre-treatment in addition to conventional
biological treatment is a promising approach for a significant decrease of
wastewater-borne toxicity. For example, an additional removal of estrogenic
activity (Yeast Estrogen Screen) and bacterial cytotoxicity (Microtox) was
observed. The pending results of further experiments will show whether this results
can be confirmed. Sampling strategy, suitability of different in vitro endpoints and
the results of an ongoing screening campaign will be presented and discussed.
Financial support from the European Research Council (ERC) through the
EU-project Athene is gratefully acknowledged.

451
Removal of emerging micropollutants from wastewater discharges by
powdered and micro-grain activated carbons - Case study of the CarboPlus®
process
R. Mailler, j. gasperi, LEESU / Leesu; Y. Coquet, SAUR; S. Deshayes, Paris-Est
University / Leesu; s. zedek, LEESU laboratoire eaux environnement et systèmes
urbains; A. Bulete, Institut des Sciences Analytiques UMR TRACES Team /
Service Central dAnalyse; E. Vulliet, CNRS; V. Eudes, Labratoire Central de la
Préfecture de Police; A. Bressy, Paris-Est University / Leesu; E. Caupos, Université
ParisEst LEESU UMRMA UPEC ENPC AgroParisTech UPEMLV / Leesu; R.
Moilleron, G. Chebbo, Paris-Est University / Leesu; V. Rocher, SIAAP
The implementation of a tertiary treatment in conventional wastewater treatment
plants is more and more considered by managers to reduce the emerging
contaminant discharges into the aquatic environment. In this context, a
collaboration between the public sanitation service of Paris conurbation (SIAAP)
and the Water Environment and Urban Systems laboratory (LEESU) has been
initiated to study at large scale a pilot (CarboPlus® - SAUR/STEREAU) based on a
high concentration fluidized bed of activated carbon (>100 kg/m3) with continuous
fresh activated carbon injection. The objectives of this project are to i) characterize
the efficiency of the process for emerging pollutants and conventional wastewater
quality parameters for powdered (PAC) and micro-grain (µGAC) activated
carbons, and ii) characterize the parameters influencing the sorption mechanism
(organic matter, operating parameters, activated carbon structure and properties,
etc.). In addition to the 14 campaigns already performed in 2013 in PAC
configuration, 14 campaigns have been planed in 2014 (8 already performed) to

453
Biodegradation kinetics and fate of Benzotriazoles and
Hydroxy-benzothiazole in activated sludge and suspended biofilm systems
A.A. Mazioti, Aegean University / Environment; A.S. Stasinakis, University of the
Aegean / Department of Enviroment; H. Andersen, DTU Technical University of
Denmark / Department of Environmental Engineering; Y. Pantazi, University of the
Aegean / Department of Environment
Benzotriazoles and benzothiazoles are two groups of compounds used in industries,
part of the large family of emerging pollutants. They are found in wastewater at
concentrations of some ng L-1 to some µg L-1. They may cause serious damage to
aquatic environment and organisms as well as creating problems in water reuse,
when not eliminated efficiently. In order to examine and specify the elimination of
1H-benzotriazole (ΒΤR), 5-Chloro-benzotriazole (CBTR),
5,6-dimethyl-1H-benzotriazole (ΧΤR) and 2-hydroxy-benzothiazole (2OHBTH)
during biological treatment, various laboratory experiments were conducted under
batch and continuous-flow conditions. Batch experiments were conducted in the
presence and absence of easily degradable organic substances and biodegradation
as well as sorption kinetics were calculated. Continuous flow experiments were
conducted under different operational parameters to determine removal rates of
target compounds. For this reason, two continuous-flow, lab-scale systems were set
in the laboratory; an activated sludge unit consisted of aerobic reactor and settling
tank and a Moving Bed Biofilm Reactor (MBBR) system consisted of two reactors
in series filled with biocarriers. According to batch experiments, their sorption
constants varied from 87 to 220 L Kg-1, proving the general hypothesis that the
compounds have a weak tendency to sorb onto organic matter. Biodegradation half
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lives of target compounds varied from some hours to one or two days. The presence
of easily degradable compounds seems to favor biodegradation of micropollutants,
increasing their biodegradation constants. Removal rates in continuous flow
experiments varied from lower than 50% (CBTR, XTR) r to higher than 80% for
2OHBTH. To the best of our knowledge, this is the first study comparing the
biodegradation ability of activated sludge and biomass attached to biocarriers.

Alternative approaches for ecotoxicity assessments (II)
454
RTgill-W1 cell line assay for predicting fish acute toxicity: evaluation of a
round-robin test
K. Schirmer, Eawag / Environmental Toxicology; M. Knöbel, Eawag, Swiss
Federal Institute of Aquatic Science and Technology / Environmental Toxicology
We aim to establish alternatives to toxicity tests with fish for chemical risk
assessment and product development. One recent development has been the
rainbow trout (Oncorhynchus mykiss) gill cell line, RTgill-W1, assay to predict fish
acute toxicity. Based on pre-defined selection criteria, 34 organic industrial
chemicals were tested and compared to the acute toxicity reported for these same
chemicals in the US EPA fathead minnow data base. The toxicity of the majority of
test chemicals was within a 10-fold range from the line of unity of the cell line
versus the acute fish lethality if true exposure concentrations were taken into
account. Moreover, the outcome of the cell line assay compared very well to results
obtained in the zebrafish embryo toxicity test, which has meanwhile been accepted
as the OECD test guideline 236. These findings provided the impetus to start
bringing the RTgill-W1 cell line assay as a potential animal replacement method to
the same level of international acceptance. Thus, with the support of CEFIC-LRI
and UK NC3Rs, we initiated an international round-robin test to evaluate the
transferability of the assay and intra- and inter-laboratory reproducibility. Seven
laboratories provided data for this round-robin test either for testing chemicals in
the cell line assay and/or confirmation of chemical concentrations in the testing
plates at the start and end of the exposure period. These laboratories were, besides
Eawag: Givaudan Schweiz AG (Switzerland); IRAS-Utrecht University (The
Netherlands); The Procter & Gamble Company (USA); NIVA (Norway);
RECETOX (Czech Republic); Vito-ABS team (Belgium). Chemical selection and
quantitive analysis as well as the cell line assay followed previously described
criteria and protocols. he RTgill-W1 cell line assay procedure was transferred in a
straight-forward manner to the participating laboratories. Further improvements to
the original SOP were implemented based on the suggestions provided by the
participants and, in fact, led to further simplification. Completion of data from this
round-robin will provide a solid base to quantify the intra- and inter-laboratory
variability and help to further establish this assay as an animal-free alternative to the
fish acute toxicity test.
455
Effects of plastic and serum protein binding on cytotoxicity of cationic
surfactants in vitro
N. Timmer, Utrecht University / Institute for Risk Assessment Sciences; F.A.
Groothuis, Institute for Risk Assessment Sciences; E. Opsahl, Utrecht University /
Institute for Risk Assessment Sciences; B. Nicol, Unilever RD Colworth / Safety
and Environmental Assurance Centre SEAC; N.I. Kramer, Utrecht University /
Institute for Risk Assessment Sciences; s.T. droge, Utrecht University / IRAS
In vitro toxicity assays are envisaged to play a fundamental role in the risk
assessment of industrial chemicals. Unfortunately, binding of chemicals to well
plate plastic and serum constituents like bovine serum albumin (BSA) may lead to
an underestimation of the toxicity. Binding affinities of cationic surfactants to such
matrices is poorly understood. Therefore, this study assessed the cytotoxicity
twelve cationic surfactants, varying in carbon chain length (6-18 carbons) and ionic
head group, in a basal cytotoxicity assay with the RTgill-W1 cell line. Cells in 48
and 96 well microtitre plates were exposed for 24-48 hours in serum-free exposure
medium or medium containing either BSA (4 g/L) or 10% fetal bovine serum
(FBS). After exposure, chemical concentrations in exposure medium and cells were
measured using LC-MS/MS. Based the nominal concentration of chemical in
BSA/FBS free exposure medium, the cytotoxicity of benzalkonium chlorides
increased almost 1000 fold with increasing chain length (and thus with
hydrophobicity), but not after the alkyl chain contained more than 10 carbon atoms.
Based on measured concentrations in BSA/FBS free exposure medium, however,
the longer chained benzalkonium chlorides were significantly more toxic. Effect
concentrations measured in BSA/FBS containing medium were up to a 60 fold
higher. The findings indicate that the greater the chain length, the stronger the
chemical binds to plastic and serum constituents, the lower the available fraction of
the chemical is for causing cytotoxicity in cells. Based on cell-associated
concentrations, there was little difference in the cytotoxic potency of the test
chemicals because it is independent of assay setup. Such dose is more directly
related to the chemicals modes of action (narcosis). Thus, using free and
cell-associated concentrations allows for a more robust comparison of intrinsic
cytotoxic potencies of surfactants in vitro.
456
Primary gill cell culture representing organ functionality: Uptake, efflux and
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the first evidence of xenobiotic metabolism
L.C. Stott, Kings College, London / Division of Diabetes and Nutritional Sciences;
S. Schnell, Division of Diabetes and Nutritional Sciences; C. Hogstrand, Kings
College London / Division of Diabetes and Nutritional Sciences; S.F. Owen,
AstraZeneca / Safety Health Environment; N.R. Bury, Kings College London /
Division of Diabetes and Nutritional Sciences
Worldwide, large numbers of fish are used in toxicology testing to determine the
environmental effects of compounds that may be released into the aquatic
ecosystem. In the UK last year, this number exceeded 42,000 fish. To find
alternatives to such tests in line with the replacement, reduction and refinement
(3Rs) of animals used in scientific research, surrogate in vitro cell models must be
validated. As well as serving respiratory and excretory function, the fish gill is also
the primary site of xenobiotic transport to and from the water. This study utilised an
in vitro primary rainbow trout gill cell model, grown on permeable membrane
inserts in a two-compartment model, which mimics the intact organ and can
withstand apical freshwater application. Thus, environmentally relevant types and
concentrations of pharmaceuticals can be added to the apical surface of the gill in
the freshwater, like the in vivo scenario. This study aimed to describe the transport
routes of pharmaceuticals across the in vitro gill and furthermore, aimed to show
that the gill is metabolically active through cytochrome P450 (CYP P450) activity
and is a ‘first-pass’ organ of waterborne xenobiotic metabolism in fish. Using
radiolabeled compounds, the transport assays of 7 pharmaceuticals revealed that
propranolol, metoprolol, ranitidine, terbutaline, formoterol and imipramine were
transcellularly transported across the gill epithelium, whilst atenolol was not.
Furthermore, the transport of propranolol was pH and concentration dependent and
could be inhibited with the application of the inhibitors cimetidine, cyclosporine A,
MK571 and quinidine, indicating it may also be transported via a carrier-mediated
route. Cytochrome P450 assays indicated the presence of CYP1A, which may play
a role in the metabolism of xenobiotics at the gill organ level. An appropriate solid
phase extraction (SPE) method was optimised to analyse freshwater (the apical
compartment) and cell culture medium samples (the basolateral compartment) after
xenobiotic exposure at a range of concentrations over 24 hours. High-performance
liquid chromatography (HPLC) analysis using a validated method confirmed the
xenobiotic metabolic capacity of this primary gill cell culture, as the metabolite of
propranolol, 4-hydroxypropranolol, was confirmed in both basal cell medium and
apical water samples, indicating presence of metabolite uptake and efflux,
respectively.
457
Establishment of the first humpback whale cell lines and their application in
chemical risk assessment
M. Burkard, Griffith University / Southern Ocean Persistent Organoic Pollution
Program; D. Whitworth, The University of Queensland / School of Veterinary
Science; K. Schirmer, Eawag / Environmental Toxicology; S.M. Bengtson Nash,
Griffith University / Southern Ocean Persistent Organic Pollutants Program
SOPOPP
Humpback whales have a high propensity for the accumulation of persistent
organic pollutants (POPs) and therefore exposure to the health risks they pose. Few
efforts have focused on the toxicological sensitivity of humpback whales due to the
challenges associated with working on wild populations of large whales. Practical
tools for deriving species-specific data has been identified as a pressing research
need. This paper reports the first successful derivation and characterization of
humpback whale cell lines. Primary cells were isolated from the dermal connective
tissue of skin biopsies, cultured at 37°C and 5% CO2 in the standard mammalian
medium DMEM/F12 supplemented with 10% fetal bovine serum (FBS). Of nine
initial biopsies, two cell lines were established from two different animals and
designated HuWa1 and HuWa2. The cells have a stable karyotype with 2n = 44,
which is identical to other baleen species. Cells were verified as being fibroblasts
based on their spindle-shaped morphology and positive immunoreaction to
vimentin. Population doubling time was determined to be ~41 h and cells were
successfully cryopreserved and thawed. To date, HuWa1 cells have been
propagated 20 times. Cells proliferate at the tested temperatures, 30, 33.5 and 37°C,
but show highest rate of proliferation at 37°C. Short-term exposure to
para,para’-dichlorodiphenyldichloroethylene (p,p’-DDE), a priority compound
accumulating in humpback whales, resulted in a concentration-dependent loss of
cell viability. The effective concentration which caused a 50% reduction in HuWa1
cell viability (EC50 value) was approximately six times greater than the EC50 value
for the same chemical measured with human dermal fibroblasts. HuWa1 exposed to
a natural p,p’-DDE-containing chemical mixture extracted from whale blubber
showed distinctively higher sensitivity than to p,p’-DDE alone. Thus, we provide
the first cytotoxicological data for humpback whales and with establishment of the
HuWa cell lines, a novel in vitro model for the study of the whales’ sensitivity and
cellular response to chemicals and other environmental stressors.
458
The fish embryo toxicity test as an alternative to the larval growth and
survival test: Test sensitivity and alternative endpoints in zebrafish and
fathead minnows
M.K. Sellin Jeffries, Texas Christian University / Department of Biology; A. Stultz,
Miami University / Department of Zoology; A. Smith, Miami University; D.A.
Stephens, K.S. Roush, Texas Christian University / Department of Biology; J.M.

SETAC Europe 25th Annual Meeting Abstract Book

Rawlings, The Procter & Gamble Company / Environmental Stewardship and
Sustainability; S.E. Belanger, The Procter & Gamble Company / Central Product
Safety Dept; J. Oris, Miami University / Department of Biology
The fish embryo toxicity (FET) test has been proposed as an alternative to the larval
growth and survival (LGS) test. The objectives of this study were to evaluate the
sensitivity of the FET and LGS test in fathead minnows (Pimephales promelas) and
zebrafish (Danio rerio), and to determine if the inclusion of sublethal metrics as test
endpoints could enhance test utility. In both species, LGS and FET tests were
conducted using four reference toxicants and two mock effluents. A comparison of
median lethal concentrations (LC50) determined via each test revealed significant
differences between test types. However, no single test type emerged as the most or
least sensitive for all of the chemicals and effluents tested suggesting that no single
test type is universally the most or least sensitive. At the conclusion of the tests
using mock effluents, developmental abnormalities and the expression of genes
related to growth and toxicity were evaluated. Fathead minnows and zebrafish
exposed to mock municipal wastewater treatment plant effluent in a FET test
experienced an increased incidence of pericardial edema with increasing effluent
dose and the median effective concentrations (EC50s) for such edema were less
than the LC50 values suggesting that the inclusion of pericardial edema as a FET
test endpoint could enhance test sensitivity. Significant alterations in the expression
of genes including heat shock protein 70 (hsp70) and insulin-like growth factor
(igf), were also noted. Specifically, fathead minnow and zebrafish exposed to mock
effluents in the FET tests experienced significant increases in hsp70 suggesting that
stress-related biomarkers could be useful as an additional FET test endpoint.
Exposures to mock effluents reduced the expression of igf among fathead minnows
in the FET and LGS tests and zebrafish in the FET tests. Given the role of igf in
development and growth, the observed decreases in its expression may be an
indication of abnormal development or hindered growth. Data from the LGS tests
supports this contention, as larvae with decreased igf expression weighed
significantly less than larvae with control levels of igf. The results presented here
not only show the utility of the fathead minnow FET test as a replacement for the
LGS test, but provide evidence that inclusion of additional endpoints could improve
the predictive power of the FET test.

Invertebrate models in environmental toxicology (II)
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Effects of heavy metals on the fatty acid profile of Gibbula umbilicalis
C. Silva, ESTM GIRM; T.F. Simoes, I. Pimparel, Polytechnic Institute of Leiria /
ESTM GIRM; L. Granada, Escola Superior de Turismo e Tecnologia do Mar Instituto Politécnico de Leiria; S.C. Novais, Polytechnic Institute of Leiria / ESTM
and GIRM; M.F. Lemos, Instituto Politécnico de Leiria / Dept Biology
Fatty acids are carbon-rich compounds that are ubiquitous for all organisms and
relatively easy to metabolize. Once incorporated in the organism, their biological
specificity and the fact that they are transferred from primary producers to higher
trophic levels without changing in characteristics, make fatty acids suitable for use
as biomarkers. Different fatty acids have been found in mollusk species, and their
relative proportion may be influenced by environmental conditions, nutrient habits,
food availability and also physiological conditions. Heavy metals are among the
most common environmental pollutants with natural or anthropogenic presence that
can be easily biomagnified through the food chain. Marine gastropods are known to
accumulate high metal concentrations in their tissues. Several characteristics of
Gibbula umbilicalis make this sea snail a potential suitable species to be use in
environmental risk assessment (ERA) studies. This work aimed to assess fatty acid
profile changes in the gastropod G. umbilicalis exposed to metal contaminants. For
that, the organisms were exposed for 168 hours to three different metals: Nickel
(Ni), Cadmium (Cd) and Mercury (Hg). The 168h LC50s were 4,27 mg of Ni/L, 2,67
mg of Cd/L and 0,41 mg/of Hg/L. After the lethality test, a sublethal 168h exposure
was performed and the following lipid related endpoints were measured: 1) total
lipid content; 2) lipid peroxidation (LPO); 3) fatty acid profile (FAP). No statistical
significant differences were found in the total lipid content of any of the metal
treatments tested and no increases in the LPO levels were seen, suggesting no
oxidative damage on the membrane lipids. Results of the FAP showed that after the
different metal exposures there were significant increases in the content of mainly
polyunsaturated fatty acids implicit in immune and inflammatory responses and
related with higher membrane fluidity. While commonly used lipid related
endpoints did not show clear responses to the tested metals, FAP showed indication
of membrane disorganization and anti-inflammatory responses by the increase of
target polyunsaturated FAs. Therefore, FAP revealed to be a sensitive and more
informative parameter and thus constitutes a promising tool to understand
mechanisms of toxic action in Gibbula umbilicalis.
460
Freshwater planarians in ecotoxicology. A case study evaluating sub-lethal
effects of TBT on Schmidtea mediterranea
P.U. Ofoegbu, Biology; C. Gravato, University of Porto / Laboratory of
Ecotoxicology; A.S. Cruz, CESAM & University of Aveiro / Biology; S. Mendo,
University of Aveiro / Department of Biology CESAM; A.M. Soares,
Universidade de Aveiro / Department of Biology and CESAM; J.L. Pestana,
CESAM & University of Aveiro / Department of Biology and CESAM
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Planarians share with more complex organisms many neurotransmitters as well as
their receptors, and show an incredible capacity for tissue regeneration. The
freshwater planarian Schmidtea mediterranea, one of the best characterized animal
models for regeneration studies and developmental biology, is easily kept in the
laboratory and it is recognised as a potential useful species for ecotoxicological
assays. Moreover, sensitive endpoints associated with behaviour and regeneration
can be easily evaluated after exposing planarians to environmental contaminants. In
this study we assessed the sensitivity of S. mediterranea to a gradient of
environmentally relevant concentrations of TBT, after 48 hours of exposure, using
a range of endpoints, commonly used in planarians, such as locomotor velocity,
head regeneration and DNA damage. Moreover a new feeding assay based on the
planarian predatory behaviour was developed. Results show that TBT exposure
significantly reduced locomotion and feeding in planarians. In addition, TBT also
significantly delayed head regeneration and increased DNA damage in the exposed
animals. Planarian’s behavioural endpoints were sensitive to TBT exposure
showing clear dose-response relationships. This work aims at presenting
methodologies that can be easily performed in laboratory assays while advocating
the suitability of using freshwater planarians as an alternative for animal testing in
ecotoxicological research. Keywords: freshwater flatworms; ecotoxicology;
behavioural endpoints; regeneration
461
No effects of steroid androgen exposure during development on Biomphalaria
glabrata reproductive physiology
A. Baynes, Brunel University / Institute for the Environment; S. Kaur, A. Lockyer,
Brunel University; E.J. Routledge, Brunel Universty / Institute for the
Environment; C. Jones, Central Queensland University / Medical and Applied
Sciences; L. Noble, University of Aberdeen / School of Biological Sciences; S.
Jobling, Institute for the Environment
A large number of environmental contaminants are thought to have endocrine
disrupting properties, many of which elicit androgenic or anti-androgenic
responses. Gastropod molluscs are proposed as an invertebrate model for
toxicology testing of androgenic/anti-androgenic endocrine disrupting compounds,
due to some similarities between their reproductive anatomy and that of mammals,
together with evidence that endocrine disrupting chemicals can cause biological
effects in these animals analogous to those seen in mammals. To test this
hypothesis, we used the freshwater pulmonate snail, Biomphalaria glabrata for
which various genetic tools and a draft genome have recently become available, to
investigate the effects of two steroid androgens on the development of B. glabrata
secondary sexual organs. Here we present the results of exposures to two
androgens, 17α-methyltestosterone and dihydrotestosterone under continuous
flow-through conditions throughout embryonic development and up to sexual
maturity. Morphological, histopathological and differential gene expression
analysis (Suppression Subtractive Hybridization, SSH) revealed no significant
differences between exposed and control tissues from snails developmentally
exposed to 17α-methyltestosterone or dihydrotestosterone, suggesting that the
snails did not respond to, and were not affected by, exposure to these potent
vertebrate androgens. These results are consistent with the recent findings that B.
glabrata genome does not possess an androgen receptor. The consequence of this
finding is significant in the development of appropriate model organisms for
toxicology and ecotoxicology and highlights the importance of having supporting
molecular programs and mechanistically relevant endpoints for the proposed test
species. It also suggesting more fundamental research into mollusc endocrinology
is required, as currently there is still a significant lack of information with which to
assess the risk of contaminates to molluscs in the aquatic environment.
462
The invertebrate pond snail Lymnaea stagnalis: a promising model in
Environmental immunotoxicology?
P. Boisseaux, K. Abbaci, Irstea Lyon; S. Betoulle, Université de Reims; J. Garric,
Irstea Lyon
Wildlife is exposed to multistresses (e.g. chemicals and microbiologicals). The
immune system has a pivotal role in the health of organisms, particularly to clear
pathogens. Many xenobiotics exert immunotoxicological features. The great pond
snail Lymnaea stagnalis is ecologically relevant in Holarctic regions of the planet.
It is an OECD gastropod model in ecotoxicology. This invertebrate possesses an
innate-like immune system. Hemocytes are the circulating immunocompetent cells.
The hemolymph collection is easy and non-invasive, which allows following
markers individually with time-course evolution. First, we aimed at gaining more
insights on hemocyte characterization. Flow cytometry evidenced three clusters of
hemocytes. Microscopy images reported differences on cytoplasmic size and
nucleus lobulation. Ultrastructures revealed intense activity with small granules.
Two organelles were depicted: a lysosomal-like structure with spectacular fibril
organization and a massive perinuclear accumulation. Cells exerted diverse
surfaces smoothness and sailboat-like structures. Second, we assessed the
intra/inter-individual variability of hemocyte concentration and viability. Plus, we
questioned if the operation of mechanical hemolymph extraction had an impact on
the hemocyte renewal stock. The hemolymph collection (up to 24h) had no
significant effects on the hemocyte renewal stock, neither on their viability.
Hemocyte concentration fluctuated per snail (over time) and between snails.
Hemocyte viability was quite stable all the days tested. Snails that died during the
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experiments can be individually tracked until so. Indeed, progressive decreases of
both markers were clearly observed. They are promising indicators of snail’s
health. Last, we investigated the effects of a case xenobiotic: Etoposide. This
anti-cancer drug is used worldwide. Etoposide induced a sharp drop of hemocytes
at therapeutical-like concentrations [immunosuppression], whereas the density was
increased at environmental realistic concentrations. Such phenomenon has been
reported oftentimes in L. stagnalis; underlying mechanisms are not elucidated yet.
Hemocyte viability decreased gradually along with increasing drug concentration.
Phagocytosis activity remained unaffected. Further studies will look at the
relationship between modulation of immunocompetence due to xenobiotics and
Darwinian fitness endpoints to counterbalance the sensitivity of immunomarkers in
the context of ecotoxicology.
463
Relationship between diuron biotransformation assessed by UPLC MS-MS
and its embryo- and genotoxic effects in the Japanese oyster
D. Behrens, Laboratory of Ecotoxicology; N. Tapie, ISM/LPTC - UMR5255
CNRS; P. Pardon, University of Bordeaux / UMR CNRS 5805 EPOC-LPTC; H.
Budzinski, University of Bordeaux / UMR EPOC Equipe LPTC; J. Rouxel,
IFREMER; T. Burgeot, IFREMER / BIOGEOCHIMIE ECOTOXICOLOGIE; F.
Akcha, IFREMER / Laboratory of Ecotoxicology
The oyster Crassostrea gigas is France principal shellfish aquaculture species but
its production has been declining since the late 2000s due to recurrent summer
mortality events. Although these episodes are believed to be multifactorial, recent
studies have shown that oyster development is sensitive to pollutants such as
herbicides. However, the mechanisms by which herbicides can affect oyster
physiology remain unclear, as well as their biological fate once in the organisms. In
this study, we compared the embryotoxic and genotoxic effects of the herbicide
diuron and its known metabolites: DCPMU, DCPU and 3,4-DCA. A range of
environmentally relevant concentrations (0.002-0.5 µg.L-1) was tested applying the
embryo-larval bioassay for the embryotoxicity study and the comet assay for
genotoxicity assessment. Co-exposures of the herbicides (diuron or metabolites at
0.5 μg.L-1) with a known antioxidant compound (ascorbic acid at 5-25 µM) were
also realised to check ROS involvement in the toxicity. The ability of oyster to
biotransform diuron was also investigated at different live stages (sperm, oocyte,
trochophore larvae, adult). Microsomal incubations of subcellular fractions with
diuron (1.17 and 11.7 mg.L-1) were performed and biotransformation products
analysed by LC-MS-MS. Diuron significantly impaired embryo-larval
development from 0.01 μg.L-1. Although in a lower extent, N-demethylated
DCPMU and DCPU triggered similar significant alteration. Only the final
degradation product 3,4-DCA did not show any embryotoxic effect. The
embryotoxicity of diuron, DCPMU and DCPU were significantly reduced in the
presence of the antioxidant scavenger, highlighting a role for ROS production in
diuron toxicity. That is in accordance with the oxidative DNA damage observed
during this study. Preliminary LC-MS/MS analysis showed that the different live
stages have the potential to biotransform diuron into DCPMU and DCPU, although
in different extent. ROS production could be a side-effect of biotransformation
process.
464
Nuclear receptors in the Pacific oyster, Crassostrea gigas, and their expression
during early development.
S. Vogeler, University of Exeter / College of Life and Environmental Science; T.S.
Galloway, University of Exeter / Biosciences Department; B.P. Lyons; T. Bean,
Centre for Environment Fisheries and Aquaculture Science / Environment and
Animal Health
Molluscs represent the second largest phylum among the invertebrates and are
characteristic features of aquatic and terrestrial habitats world-wide. They are under
enormous risk from xenobiotic compounds in the environment through
anthropogenic pollution, but little is known of the molecular mechanisms
underlying these effects. Nuclear receptors are a superfamily of transcription
factors important in key biological, developmental and reproductive processes.
Several of these receptors are ligand- activated and through their ability to bind
endogenous and exogenous ligands, are potentially vulnerable to xenobiotics. By
mining the Pacific oyster (Crassostrea gigas) genome we revealed a highly diverse
set of nuclear receptors showing 43 homolog members to most of the known
Drosophila and human receptors. They include members of the NR0-NR5
subfamily, notably lacking any NR6 members. Homologues to known
xenobiotic-vulnerable nuclear receptors in other invertebrates and vertebrates have
been confirmed (e.g. retinoid and thyroid –like receptors). Conducted gene
expression analysis of the C. gigas nuclear receptors during early developmental
stages using quantitative real-time PCR indicates that many of these nuclear
receptors are crucial during organogenesis and shell development. This data
provides a deeper insight in nuclear receptor presence and function in mollusc
species and suggests that any putative xenobiotic-receptor interaction could lead to
serious effects on the oyster development. This will directly aid the development of
ecological risk assessments and enhance protection of the environment.
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465
EcoImpact - Effects of Micropollutants from Wastewater Treatment Plants on
Stream Ecosystems: Ecotoxicological and Chemical Evaluations in 24 Swiss
Rivers
C. Kienle; S. Birrer, Swiss Centre for Applied Ecotoxicology Eawag-EPFL; F.
Deuber, Eawag Swiss Federal Institute of Aquatic Science and Technology; B.
Ganser, Ecotox Centre CH; N. Homazava, B. Läuppi, Swiss Centre for Applied
Ecotoxicology Eawag-EPFL; J. Mazenauer, Eawag Swiss Federal Institute of
Aquatic Science and Technology; M. Reyes; S. Santiago, Soluval Santiago; A.
Schifferli, Swiss Centre for Applied Ecotoxicology Eawag/EPFL; H. Singer,
Eawag Aquatic Research; B. Spycher, Eawag Swiss Federal Institute of Aquatic
Science and Technology; E. Vermeirssen, Eawag / Dept of Environmental
Toxicology; C. Stamm, Department of Environmental Chemistry; I. Werner, Swiss
Centre for Applied Ecotoxicology / Department of Anatomy Physiology and Cell
Biology
Micropollutants are organic and inorganic substances, which occur in very low
concentrations in surface waters. Even at these low concentrations, some of them
can elicit effects on aquatic organisms. The aim of the project EcoImpact is to
evaluate the effects of micropollutants originating from wastewater treatment plant
(WWTP) effluents on stream ecosystems. The project combines chemical,
microbiological, ecotoxicological and ecological evaluations in order to enable a
comprehensive understanding of the river ecosystem processes. This paper focuses
on a part of the project: the ecotoxicological and chemical evaluations. Several
measurement campaigns were conducted in 2013 and 2014. In 2013 a screening of
485 micropollutants as well as laboratory and field bioassays were performed. At
selected sites, feeding activity of amphipods (Gammarus fossarum) as well as the
reproduction of water fleas (Ceriodaphnia dubia) were assessed. Additionally,
effects on the photosynthesis and growth of single-celled green algae
(Pseudokirchnerielle subcapitata), estrogenic activity (Yeast Estrogen Screen), and
neurotoxic effects (acetylcholinesterase inhibition assay) were evaluated in all
samples. The 2014 assessment programme consisted of the chemical evaluation of
60 substances as well as an assessment of estrogenic activity, algal toxicity and
neurotoxic effects. With regard to estrogenic activity and photosynthesis inhibition,
the impact of the WWTP was obvious. 17β-Estradiol equivalent concentrations
(EEQ) as well as diuron equivalent concentrations (DEQ) were mostly higher
downstream compared to upstream of the WWTP. Similarly, a decreased amphipod
feeding activity was detected at one of four sampling sites. A significantly
decreased reproduction of C. dubia was detected at one of four sites as well. The
applied methods proved to be well suitable for a chemical and ecotoxicological
assessment of river water quality. In general, the contamination with estrogenic
substances can be considered relatively low. The EEQs never exceeded the
effect-based chronic environmental quality standard (Annual Average (AA) EQS)
for 17β-estradiol (0.4 ng/L). However, in a majority of the evaluated rivers, the
DEQ exceeded the AA-EQS for diuron (20 ng/L), partly already upstream of the
WWTP. Future data evaluation will include a comparison with chemical and
ecological data to complete the overall picture, and to draw further conclusions on
the effects of micropollutants on stream ecosystems.
466
Data opportunities and challenges for assessing multiple stressors across
scales in aquatic ecosystems
K.A. Dafforn, University of New South Wales / Evolution and Ecology Reserach
Centre; E.L. Johnston, University of New South Wales / Evolution and Ecology
Research Centre; A. Ferguson, NSW Office of Environment and Heritage; C.
Humphrey, Environmental Research Institute of the Supervising Scientist; W.
Monk, Environment Canada; S.J. Nichols, University of Canberra / Institute for
Applied Ecology and MDBFutures Collaborative Research Network; S.L.
Simpson, CSIRO Land and Water / Centre for Environmental Contaminants
Research; M.G. Tulbure, University of New South Wales; D.J. Baird, Environment
Canada
Globally, aquatic ecosystems are under threat from a complex array of stressors,
which vary in intensity and spatial scale. Monitoring and assessment of both marine
and freshwater ecosystems have historically focused on collection of information
on habitat quality, in terms of descriptions of physical and chemical conditions,
often with associated observations on biological condition. The advent of
high-performance computing systems, coupled with new earth observation
platforms, has accelerated the adoption of remote sensing tools and geographical
information systems (GIS) in ecosystem assessment. Their use in interpretation of
scale-dependent ecological phenomena is an emerging area, and here we explore
synergies with key areas of stress ecology. We introduce a conceptual framework
that outlines a strategy for assessing multiple stressors across ecosystems using
emerging sources of “big” data. We define big data as any collection of data sets so
large and complex that it becomes difficult to process using traditional data
processing applications. We critique a range of available big data types that could
support models for multiple stressors and the assessment of their effects.
467
Effects of organic pollutants on oceanic photosynthetic function mediated by
Prochlorococcus
M. Fernandez-Pinos, B. Pina, IDAEA-CSIC / Environmental Chemistry; m.
vila-costa; M. Casado, Environmental Chemistry; S. Agustí, IMEDEA-CSIC; J.
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Blasco, Inst. Ciencias Marinas de Andalucia / Instituto de Ciencias Marinas de
Andalucía; I. Rivera-Duarte, SPAWAR Systems Center Pacific / Scientist; M.
Estrada, ICM-CSIC; R.S. Lopes, Universidade de Aveiro / Departamento de
Biologia CESAM; C. Sobrino, University of Vigo; J. Dachs, IDAEA-CSIC /
Environmental Chemistry
We developed a simple and high-throughput amenable methodology to monitor the
photosynthetic capability of Prochlorococcus in the field to study the effects of
organic pollutants on the oceanic carbon cycle. The cianobacterium
Prochlorococcus is a major contributor of ocenic primary production and it is
widely distributed in tropical and subtropical oceans. Moreover it is extremely
sensitive to environmental stressors such as organic pollutants or UV radiation.
Consequently, Prochlorococcus constitutes an excellent sentinel organism to
evaluate the dependence of the photosynthetic function to environmental variables
and anthropogenic impacts at middle latitudes. We selected two genes of
Prochlorococccus as biomarkers of its photosynthetic capacity: rbcL (RuBisCo
large subunit gene) and psbA (photosystem II D1 protein gene), and the reference
gene, rnpB (RNA component of the RNaseP gene). Prochlorococccus high-light
and low-light clades were analyzed separately. During the Malaspina
circumnavigation (Dec. 2010 - July 2011) we measured the expression of the three
genes in a total of 62 stations, in Atlantic, Indian, and Pacific oceans at three
different depths: 3 m, deep chlorophyll maximum (DCM), and DCM+40 m.
Concurrently, we analized more than 300 biological, physical and chemical
variables, including the concentrations of diverse organic pollutants present in
seawater. We also performed 13 experiments on board, that consisted in
challenging DCM communities with either: 1) PAH mixture (700ng/mL), 2)
organochlorine pesticide (OClP) mixture (500ng/mL) or 3) complex mixture (CM)
of organic pollutants from concentrated seawater (x10). We measured the
bioavailable organic pollutant concentrations after 0.5 and 24 h of treatment, and
the changes in the expression af Prochlorococcus rbcL and psbA genes at 0.5, 2, 6
and 24 h. We found a higher toxicity of CM compared with the other two mixtures,
that only included a few organic pollutants. CM caused a significant
downregulation of both analyzed genes after 2 h of exposure. We also observed a
decrease of psbA expression in communities treated with PAHs after 0.5 and 24 h.
In addition, these experiments demonstrated a differential effects of the three tested
mixtures along the time. Respect to field measurement, rbcL and psbA expression
resulted to be dependent on the location and correlated with different environmental
variables, that included negative correlations with some organic pollutants.
468
Scale-hierarchic approaches to multiple stressors over French running waters
K. Van Looy, B. Villeneuve, J. Piffady, Irstea Lyon / UR MALY
We present a scale-hierarchic predictive modelling and risk-based framework for
river ecosystem assessment integrating potential intervening stressor processes. It
considers ecosystem functions and impairments in physico-chemistry,
hydromorphology and ecology. For the risk-based approach, the pesticide model
will be shown as illustration. The predictive models are constructed based on
stream data for benthic macroinvertebrates, diatoms and fish, combined with
stressor variables from the three hierarchic scale-levels of catchment functioning.
The models run successfully on data for the three types of stressors, respectively
present at catchment, reach and local scale: land use pressure, hydromorphological
pressure and physico-chemical pressure. The Arpeges (Risk Analysis of Pesticides
for Surface Water management) model takes soil and molecule properties into
account to provide a unified model of contamination risk over the French national
territory. It provides a robust tool for the French Water Authorities in assessing the
status and the risk of failing to meet the environmental objectives. The model
translates catchment-scale descriptors, related to main ways of pollution transfer,
chemical component properties and pesticide use, into indicators of seasonal acute
and chronic pollution magnitudes.
469
Assessing the ecological impacts of trace organics using a weight of evidence
framework
J.M. Daley, University of Michigan / School of Natural Resources and
Environment; A. Burton, University of Michigan / School of Natural Resources
Environment; J.R. Wolfe, LimnoTech, Inc.; D. Bradley, C. Turner, LimnoTech; D.
Macavoy, University of Cincinnati
The complexity of ecosystems often makes it difficult for community impact
assessments to detect the ecological effects of anthropogenic activities and to relate
these changes to stressor exposure. While many biomonitoring approaches can
measure environmental impacts on biological communities they often fail to
establish a strong stressor-causality link. A weight of evidence (WOE) approach
can be a useful tool in establishing a causal link between a stressor and biotic life
impairments by utilizing a combination of physical, chemical and biological
characterizations. We apply a WOE approach to assess the potential of trace
organic compounds (TOrC) risks (including personal care products and
pharmaceuticals) at multiple field demonstration sites. Sites were selected
following an initial impact assessment of each location (ie. having known aquatic
impairments, stressors aside from TOrCs, and WWTP inputs). A rigorous sampling
method was developed to account for multiple lines of evidence and includes an
assessment of the chemical loadings, water quality parameters (ie. NH3, DO,
metals, suspended solids, pH, total and dissolved organic carbon), habitat quality,
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benthic macroinvertebrate and fish community metrics, endocrine disruption and
other biochemical and genomic responses using in situ caged fish, and an in situ
Toxicity Identification Evaluation (iTIE) approach. This iTIE separates out TOrC
related toxicity from other potential toxics (ie. ammonia, nonpolar organics,
metals). The use of this WOE framework in combination with robust models,
provides a powerful tool in establishing a causality link and in assessing whether
TOrC concentrations from effluent discharges and their receiving waters are likely
to cause an adverse effect on aquatic populations and whether the observed impacts
on aquatic populations are likely caused by TOrCs and/or other stressors.
470
Evaluating relations between stressors and ecological endpoints at the
regional scale
P.C. Van Metre, U. S. Geological Survey / Texas Water Science Center; M.P.
Babut, Irstea / Water; M. Liess, UFZ Center for Environmental Research /
Department of SystemEcotoxicology
Relations between environmental stressors in streams—contaminants, nutrients,
streamflow, temperature, and habitat—and ecological communities are highly
complex. Effects of stressors on biological conditions often are evaluated in
local-scale field studies, where processes can be monitored, or in laboratory
experiments, where conditions can be manipulated to identify the cause(s) of
impairment. However, results of local-scale studies are not necessarily applicable to
other locations or able to describe large-scale patterns, and it is often difficult to
extrapolate from the laboratory to the field. At the opposite end of the spatial scale
from local-scale studies are regional-scale studies that include measurements of
stressors and ecological conditions at large numbers of sites across
ecologically-similar regions with the goal of empirically modeling
stressor-condition relations on a regional basis. Such studies can potentially provide
the statistical power necessary to evaluate the effects of multiple stressors on
ecological communities, and develop models to predict ecological conditions at
unsampled sites. Regional assessment approaches of streams will be illustrated by
using results from the U.S. Geological Survey Regional Stream Quality Assessment
of 100 sites in the Midwestern United States, an assessment of pesticide effects on
macroinvertebrate communities using 663 sites across Germany, and development
of a stressor-based ecological model using 1,100 sites across France.

Effects and accumulation process of organic pollutants and
metals in bacteria, phytoplankton and zooplankton
471
Accumulation and trophic transfer of POPs in plankton in the Gulf of Lion,
Western Mediterranean
J.A. Tronczynski, IFREMER / RBE; C. Tixier, IFREMER; M. Harmelin-Vivien, F.
Carlotti, MIO
The present study focuses on the accumulation and trophic transfer of persistent
organic contaminants (PCBs, PBDEs, OCPs and PAHs) at the primary trophic
levels (autotrophs and heterotrophs) in the Gulf of Lion (GoL), Western
Mediterranean. The concentrations of selected POPs in plankton were generally
higher in the eastern part of the GoL i.e. at the stations under direct influence of
urban center of Marseille and of the Rhône River. The results show that levels of
PCBs and PBDEs in plankton in the GoL are spatially influenced by the distance
from contamination source and that marine plankton seems to be able to assimilate
rapidly POPs compounds at the stations near contaminants source. The relationship
between POP concentrations and size class of plankton and plankton δ15N
signatures is compound, seasonally and spatially depended. However, the highest
concentrations of POPs were determined in the lowest fraction 0.7 - 63 µm of
plankton. This fraction show significantly different δ13C and δ15N signatures from
other plankton fractions, indicating high contribution of bacteria /nano and
picoplankton to organic carbon pool in these samples. The role of this fraction in
contaminants transfer within planktonic communities is yet poorly documented.
Furthermore, our results indicate that prey-predator contaminant transfer is difficult
to clearly distinguish within planktonic food-webs. The higher zooplankton size
classes are composed of organisms with different diets, including herbivores,
carnivores and detritivores, prone in addition to adapt their diet to the quantity of
available resources. Additionally, in field samples, size class and isotope signatures
do not necessarily reflect a prey-predator relationships, and complex ecology and
ecosystem interactions within plankton communities. Thus, evidencing and
quantifying contaminant biomagnification in plankton may be a difficult task,
especially in the coastal environments. The full data and results of this study
focused on the trophic transfer of organic contaminants in plankton will be further
discussed and presented.
472
Role of the Accumulation in Plankton on the Cycling of Polycyclic Aromatic
Hydrocarbons in the Global Tropical Oceans
B. Gonzalez-Gaya, Institute of Environmental Assessment and Water Research /
Environmental Chemistry; M. Fernandez-Pinos, IDAEA-CSIC / Environmental
Chemistry; C.J. Galbán, Sustainability Research Centre / Department of Ecology
and Biodiversity; B. Jimenez, IQOG-CSIC / Instrumental Analysis Environment;
J. Dachs, IDAEA-CSIC / Environmental Chemistry
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Polycyclic Aromatic Hydrocarbons (PAHs) are organic pollutants generated during
incomplete combustion of fossil fuels and organic matter. They cause carcinogenic
and toxic effects in biota, and have been proved to be harmful for ecosystems.
Moreover, PAHs are ubiquitous in the environment and show increasing levels in
some regions due to growing anthropogenic sources. The global ocean has been
pointed to hold a strong degradation capacity for these compounds, but it is still
necessary to assess the entry and fate of PAHs in the ocean and how it is coupled to
the adsorption, bioaccumulation and biodegradation processes occurring in the
surface oceans. Atmospheric deposition is the main vector for the entrance of
semivolatile organic compounds to the global oceans through two different inputs;
dry deposition and diffusive air-water exchange. Dry deposition fluxes have been
measured, and diffusive fluxes have been estimated from air and water
concentrations, for all sub- and tropical oceans (35ºN- 40ºS) during the Malaspina
2010 circumnavigation cruise in the Atlantic, Pacific and Indian oceans. Water and
plankton concentrations of these compounds during the same sampling campaign
were also measured. Low molecular weight PAHs, are prone to be diffused and
degraded in the marine euphotic area, meanwhile high molecular PAHs (the more
recalcitrant and toxic) enter into the ocean mainly attached to the aerosol and
rapidly adsorb to plankton due to their lipophilicity. Therefore, a complex feedback
is established between depositional fluxes and degradation/bioadsorption processes
and will be reviewed in this oral platform. Water-plankton equilibria and other
physico-chemical processes in the water column (like PAHs “dilution effect” with
high plankton biomasses) will be discussed as well. These results are the most
extensive data set available for the global ocean and provide evidence of the
important physical and biological controls on PAH occurrence and cycling in
oceanic regions.
473
Induced tolerance and altered microbial community composition after
exposure to low concentrations of PAHs
F. Lindgren, Shipping and Marine Technology; I. Dahllof, University of
Gothenburg / Department of Biological and Environmental Sciences; H. Landquist,
Chalmers University of Technology; I. Hassellov, Chalmers University of
Technology / Department of Shipping and Marine Technology
When biotic communities are exposed to non-lethal concentrations for long periods
of time there is a possibility that they develop tolerance to the pollutant. In that case
the negative effects might be hidden through adaptation to the polluted conditions,
hence the communities appear healthy. Polycyclic aromatic hydrocarbons (PAHs)
are worldwide pollutants that lead to lethal effects in high concentrations and
sub-lethal effects in low concentrations. The tendency for microbial communities to
develop tolerance to PAHs is not well studied. In this study the ability for marine
microbes to develop tolerance to PAHs was examined in a 90-day experiment.
Treatments with an increase in PAH levels of 1.6 (H) and 0.3 (L) times were
compared to control sediment. Day 30, 60 and 90 the microbes were exposed to a
new addition of PAHs in a short-term toxicity test to detect possible tolerance.
Ability for nitrification and denitrification by the microbial community was used as
endpoints. Molecular analysis of the microbial communities was performed to
detect possible differences in proportions of nitrifying bacteria compared to total
bacterial abundance between treatments and control. We here present novel data
showing an induced tolerance in nitrifying microbial communities to PAHs after 60
and 90 days. EC10-values for inhibition of nitrification were significantly higher in
L after 60 days and both treatments after 90 days compared to control. Furthermore,
the developed tolerance led to less productive communities when unexposed. It was
also shown that the induced tolerance produced dissimilar ratios of ammonium
oxidizing bacteria vs. total bacterial density between treatments and control,
indicating that development of the tolerance had varying pathways in the two
treatments. The results from this study have implications on field studies or
environmental monitoring programs of long-term oil and PAH contaminated sites.
The potential development of tolerance must be taken into account and tested for
when evaluating marine microbial health in oil contaminated areas, as tolerant
communities can be wrongly mistaken for healthy communities. In addition,
changed ratios of nitrifying microbes can alter the capacity for ammonium
oxidizing in benthic marine sediments.
474
Bacterial community structure and biogeochemical activity in an aquifer
contaminated with pesticides
a. Mauffret, BRGM / Environmental biogeochemistry and water quality; N.
BARAN, M. Charron, C. Joulian, BRGM
Our objective was to assess the effect of cocktails of pesticides on groundwater
microbial abundance, community structure and their nitrate reducing activity. We
used two complimentary approaches: a 2-year monitoring at a catchment level
(Ariege alluvial plain, France) and microcosm with groundwater collected in 2 parts
of the aquifer and then spiked with selected herbicides having a high occurrence in
this aquifer, atrazine (ATZ), desethylated atrazine (DEA) and ATZ+DEA.
Abundance of the universal marker (16S rRNA) and of nitrate-reducing bacteria
(narG and napA) was assessed by quantitative PCR (qPCR). Diversity was
assessed using fingerprinting technic, CE-SSCP (Capillary Electrophoresis-Single
Strand Conformational Polymorphism). Pesticides in water were analyzed by
LC-MS/MS following an on line-solid phase extraction, and samples for anions and
cations were analyzed by ion chromatography. Preliminary results of the
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microcosm experiment show that biodiversity was higher in water historically
contaminated than in pristine-like water and remained higher under laboratory
incubations with ATZ, DEA or ATZ+DEA concentrations. Pesticide
concentrations in the water historically contaminated often exceeded the legal EU
threshold for groundwater and drinking waters (2-year mean: 0.09 ± 0.01 µg ATZ
/L, 0.43 ± 0.06 µg DEA /L (n = 23)). On the other side, during microcosm
incubation, biodiversity decreased when spiked-ATZ, -DEA or -ATZ+DEA
increased from 1 to 10 µg/L. The undergoing analyses of the two-year monitoring at
the catchment level will enable to refine boudaries within this complex relationship
between biodiversity and pesticide contamination. ATZ, DEA or ATZ+DEA
exhibited similar effect on the microbial community. The nitrate reducing bacterial
community strongly decreased during the microcosm experiment. In situ samples
are expected to clarify the effect of pesticide contamination on bacterial nitrate
reducing activity and the possible risk of nitrate acumulation and/or the possible
risk of inhibition effect of nitrate on pesticide biodegradation. Biomass was similar
in all conditions, suggesting that this is not a sensitive endpoint to assess water
quality. This study has the potential to provide sound-based arguments to be
considered when improving the current strategy to manage water quality as well as
when proposing end point to monitor the microbial community in the biodiversity
objective under the European water directive framework.
475
Effects of copper and herbicide mixtures on phytoplankton community from
the Charente river estuary
S. Stachowski-Haberkorn, IFREMER / BIOGEOCHIMIE ECOTOXICOLOGIE;
S. Guesdon, C. Béchemin, L. Haugarreau, D. Ménard, J. Rouxel, IFREMER; N.
Coquillé, IRSTEA Bordeaux Ifremer Nantes EPOC (LPTC); C. Vérité, G.
Charpentier, J. Seugnet, J. Grizon, J. Chabirand, C. Brach-Papa, J. Chiffoleau, D.
Auger, E. Rozuel, IFREMER; C. Lambert, CNRS; P. Soudant, Institut
Universitaire Européen de la Mer (IUEM) Université de Bretagne Occidentale
(UBO); L. Quiniou, B. Beker, Universite de Bretagne Occidentale; A.
Jadas-Hécart, P. Communal, Université Angers
This field study was conducted in the Charente river estuary (Marennes-Oléron bay,
France). The main goal was to assess the impacts of copper and herbicides on
phytoplankton communities. Physical, chemical (nutrients, metals and pesticides)
and biological (phytoplankton community) parameters were monitored in the field
during three years, from 2011 to 2014. In 2012 and 2013, field sampling was
coupled with experimental exposure of phytoplankton communities to copper and
to an herbicide cocktail, after transportation to the lab: the effects were assessed
using photosynthesis endpoint and cellular densities. This study described the
framework of Charente estuary contamination with pesticides: herbicides
glyphosate and metolachlor were almost permanently detected at the most upstream
station. The most elevated concentrations were noticed during the first part of each
year. Samples from spring and early summer also exhibited other herbicides:
dimethenamid, acetochlor, bentazon, mesotrion, metamitron. Phytoplankton
dynamics in the natural environment was studied as a whole but also on community
subsets: micro-, nano-, pico-phytoplankton and cyanobacteria Synechococcus sp..
The most influent driver on the whole phytoplankton community abundance was
shown to be temperature, related to seasons; however other variables were also
significant drivers for the community subsets. The analysis model used highlighted
an abnormal low abundance period for Synechococcus sp. during spring 2012. At
the same time, a massive freshwater discharge that brought pesticides was also
noticed: although this event was not identified as responsible for this drop, it might
have weakened the communities. The laboratory experiments showed a marked
sensitivity of phytoplankton communities that were exposed to copper in 2012:
especially, Synechococcus sp. were shown to be impacted by copper, at
environmental concentrations at the µg.L-1 level. The herbicide cocktail used in
2012 (glyphosate, metolachlor and mesotrion) induced no significant effect on
phytoplankton communities, whatever the concentration tested and the season. In
2013, the modified cocktail (glyphosate, S-metolachor, dimethenamid and
metamitron) led to significant but slight effects on photosynthesis with no variation
related to stations or seasons. Tests run from spring to autumn during two years did
not demonstrate phytoplankton sensitivity towards the tested herbicides at
environmental relevant concentrations.
476
Cestode parasitism increases resistance to Arsenic poisoning in brine shrimps
m.I. sanchez, CSIC / Wetland Ecology; I. Pons, EBD-CSIC / Wetland Ecology; C.
Petit, EBD-CSIC; M. Martinez-Haro, IMAR-CMA (Marine and Environmental
Research Centre / Department of Life Sciences; M.A. Taggart, Environmental
Research Institute / Environmental Research Institute; A.J. Green, EBD-CSIC /
Wetland Ecology
In nature virtually all aquatic organisms are affected by both pollution and
parasites, but few studies exist on the interactions between these two factors in
aquatic environments (an emerging field of research known as “Environmental
Parasitology”). Special interest has been devoted to the effect of both factors as
stressors on the health of aquatic organisms. In the present study we performed a
series of acute toxicity tests with Arsenic in the brine shrimp Artemia
parthenogenetica infected by avian cestode parasites and uninfected individuals,
and showed for the first time that parasites increase resistance to heavy metal
exposition. We also showed that infection characteristics (prevalence of the
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flamingo parasites Flamingolepis liguloides and that of Grebe parasite Confluaria
podicipina) affected the degree of resistance to As. An increase of 4ºC temperature
as expected by climate change scenarios strongly decreased resistance to Arsenic in
both groups, with a stronger effect in uninfected individuals. We explain our results
on the basis of the effect of parasites on the canthaxantins levels of hosts, which are
known to have a potent antioxidant and detoxification effect. Our results highlight
the importance of considering the infection level of aquatic organisms in
ecotoxicological studies to obtain reliable conclusions.

Innovations in environmental analytical chemistry: the quest
for pollutants using target and non-target approaches (II)
477
Profiling of emerging contaminants in drinking water using passive samplers
A.K. Zenker, University of Appl. Sc. Northwestern Switzerland / Institute of
Ecopreneurship; T. Hettich, G. Schlotterbeck, University of Applied Sciences
Northwestern Switzerland / Institute of Chemistry and Bioanalytics
Anthropogenic pollution is one of the major problems which affect quality of
potable water. Potentially a broad spectrum of chemicals is expected to appear, but
it is not feasible to analyse all groups of chemicals in a simple targeted method.
Water sampling is a limiting factor as it is performed mostly by grabbing water at
defined time points providing residue data only for the moment the sample was
taken. Many emerging contaminants are therefore not detected in the water sample.
In contrast passive integrative samplers collect a broad range of chemicals over one
or two months. The aim of this study was to establish a workflow for a non-targeted
profiling of emerging contaminates in drinking water in which polar organic
chemical integrative sampler (POCIS) were combined with liquid chromatography
coupled to high resolution mass spectrometry (LC-HRMS). Beside our routinely
identified micropollutants in target screening on a HPLC–ESI–QqQ–MS/MS
aliquots of POCIS extracts were also measured in non-target screening on a HPLC–
ESI-Q-TOF-MS in positive and negative mode. The separation was done on a
Zorbax Eclipse Plus C8 column in gradient. Mass spectra were acquired in scan
mode from 100-1000 m/z and with 0 CID voltage. The scan data's were matched
against in-house compound library to annotate substances in the extract. For further
comparison of different sampling sites the data's were processed with statistical
analysis (Agilent Mass Profiler Professional, 12.6). Significant separating features
identified from principal component analysis were selected to create a targeted hit
list. In the second level the extracts were analysed with the hit list in fragmentation
mode by 10, 20 and 40 CID V to obtain structural information. These MS/MS
spectra's were matched against focused databases to identify compounds. In
addition, it was possible to perform de novo identification by try and error. The
complexing agent, Ethylenediaminetetraacetic acid, the halogenated hydrocarbon,
Tetrachloroethene, and radiocontrast agents Iopamidol and Ioxitalamic acid, were
detected in concentrations higher than 10 ng/L.
478
Purification, characterization and ecotoxicity of disperse azo dyes
G.d. Umbuzeiro, FACULTY OF TECHNOLOGY -UNICAMP / LEAL; M.
Szymczyk, M. Li, Y. Chen, NCSU / College of Textiles; J.A. Vendemiatti, A.F.
Albuquerque, University of Campinas; A. Santos, FACULTY OF TECHNOLOGY
UNICAMP / LEAL Laboratory of Ecotoxicology and Environmental
Microbiology; B.S. Maselli, SCHOOL OF TECHNOLOGY UNICAMP / LEAL
Laboratory of Ecotoxicology and Environmental Microbiology; F. Kummrow,
Universidade Federal de São Paulo; N.R. Vinueza, NCSU / College of Textiles; H.
Freeman, North Carolina State University
Although tons of disperse azo dyes have been used worldwide, little information
regarding their ecotoxicity is available. Because dyes are subject to regulation
under the REACH program there is an urgent need for ecotoxicity data. However
testing disperse azo dyes is not easy. They are not readily found as pure compounds,
they possess low water solubility, and it is not easy to prepare aqueous dye solutions
devoid of precipitates or agglomerates. The objective of this work was to purify and
chemically characterize four disperse azo dyes and test them in aqueous solution for
acute toxicity with the microcrustacea (Daphnia similis). Four dyes were selected,
CI Disperse Red 13, CI Disperse Blue 291, CI Disperse Blue 373 and CI Disperse
Violet 93. Purification of the dyes was performed by flash column chromatography
using silica gel. The best conditions for separation were selected after thin layer
chromatograpy (TLC) experiments, using different solvent combinations and the
ones that presented the best separation were used for column purifications. Purity
was verified by HPLC/DAD (Waters) and melting point (Fisher-Johns apparatus)
measurements and structures were confirmed by Nuclear Magnetic Ressonance
(NMR) spectroscopy using a Bruker 500 MHz instrument and by high resolution
tandem mass spectrometry (MS/MS) on an Agilent 6520 quadrupole-time-of-flight
(QTOF) equipped with an electrospray ionization (ESI) source. Dyes were
dissolved in 0.05% DMSO then diluted in testing water. Acute toxicity testing was
performed with D. similis. EC50 values were calculated using the Trimmed
Spearman-Karber method. Column purification was successful, with a minimum
dye purity level of 97.31% and NMR and MS results were fully consistent with the
chemical structure of each dye. CI Disperse Red 13 showed an EC50 of 53.8 µg/L ±
6.5. The other dyes did not cause immobility at the concentrations below water
solubility. Tests with other trophic levels are being conducted, using fish embryo
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test and algae, to obtain sufficient data to calculate predicted no effect
concentrations (PNEC). Acknowledgement: The authors thank FULBRIGHT
Scholar/CAPES and FAPESP Thematic Project 2008/10449-7
479
Advances in trace detection, quantification, and partitioning property
estimation of bioaccumulative pollutants with GCxGC
J.S. Arey, Architecture Civil and Environmental Engineering; S. Samanipour,
EPFL; D. Nabi, Masdar Institute / iWater; P. Dimitriou-Christidis, EPFL,
Switzerland / LMCE, IEE; J. Gros, LMCE
Evolving formulations of technical products continue to introduce new halogenated
chemicals into the environment that remain un-evaluated for their bioaccumulation
potential, persistence, and toxicity. These chemicals may be overlooked by existing
analytical techniques that must detect and quantify trace analytes despite substantial
background signal arising from matrix. Additionally, conventional sample clean-up
steps, often employed to decrease signal from matrix, may remove analytes of
interest. Comprehensive two-dimensional gas chromatography, or GCxGC, is
increasingly recognized as an effective analytical tool for separating complex
mixtures of nonpolar pollutants. However the very rich signal data produced by
GCxGC is challenging to analyze and remains largely under-exploited. In
particular, limited efforts have been made to detect and quantify trace target
analytes or conduct suspect screening with GCxGC, in real environmental samples.
I will report on several recent advances in our laboratory, including: (i) improved
detection, quantification, and tracking of overlooked halogenated pollutants at trace
levels in environmental samples by GCxGC coupled to micro-electron capture
detector (mECD), including an evaluation of matrix effects; (ii) high selectivity and
decreased detection limits for both target and suspect halogenated pollutants by use
of GCxGC coupled to high mass accuracy electron-capture negative chemical
ionization – time-of-flight mass spectrometry (ENCI-TOFMS), a prototype
instrument; and (iii) estimation of environmental partitioning properties of nonpolar
analytes, based on their GCxGC retention times, which then enables rapid
assessment of nonpolar analyte environmental behavior and bio-partitioning.
Application of these techniques successfully elucidates several less-studied
halogenated pollutants that occur in the aquatic environment and that warrant
prompt investigation.
480
LC-HRMS and GCxGC-TOF-MS: two complementary tools for screening of
organic pollutants in river water and evaluation of treatment efficiency
L. BARRITAUD, VEOLIA Recherche et Innovation (VERI); C. Tondelier, V.
Ingrand, VEOLIA Recherche et Innovation; S. THIBERT, SEDIF
Evaluation of water contamination wether it be river water or drinking water is
traditionnally performed with targeted analyses that measure a limited number of
well known molecules usually regulated. Even if these analysis are compulsory
they only give a restricted view of pollutants in water samples. New approaches are
necessary to identify emerging compounds and evaluate the global quality of water.
With that focus, a screening metodology using two complementary analytical
techniques was developed by VERI. Apolar to semi-polar molecules are extracted
with the sensitive Stir Bar Sorptive Extraction (SBSE) and analysed by in-line
thermal desorption and comprehensive two-dimensional gas chromatography
coupled with time of flight mass spectrometry (GCxGC-TOF-MS). Semi-polar to
polar compounds are extracted with a large scale Solid Phase Extraction (SPE)
protocol and analysed on a liquid chromatography coupled with a LQT-Orbitrap
high resolution mass spectrometer (LC-HRMS). Organic pollutants are identified
thanks to the commercial NIST database and to homemade databases containing
more than 3000 compounds for GCxGC-TOF-MS and 1000 compounds for
LC-HRMS. In cooperation with the SEDIF (public committee handling the
drinking water production and distribution in the French Ile-de-France area), three
river waters and several samples collected along one drinking water treatment plant
are analysed with the mentioned screening methodology. According to samples,
between 23 and 39 compounds are identified by GCxGC-TOF-MS in river water,
this number is much higher with LC-HRMS (between 113 and 151 molecules). The
complementarity of techniques is well proven as only 7 molecules are identified by
both techniques. Compounds are mainly pharmaceuticals and pesticides but
industrial contaminants are also were represented. Their proportion is quite stable in
the three rivers. Drinking water treatment steps shows a good efficiency to remove
organic compounds as 93% of the detected molecules in the river are strongly
decreased by treatment. All categories of compounds are well eliminated, but
pharmaceuticals detected by LC-HRMS seem to be particularly well suppressed
during the process.
481
Accurate Mass Spectrometry as a Tool for Characterization of Complex
Lysimeter Leachate Samples
L.H. Hand, Syngenta Limited / Product Metabolism; S.J. Marshall, Syngenta Ltd /
Product Safety; M. Saeed, Smithers Viscient; M. Earll, Syngenta Ltd / Product
Safety; S. Hadfield, K. Richardson, Syngenta Ltd / Product Metabolism
Lysimeter studies are used to identify and quantify metabolites which have the
potential to leach to groundwater. As these are model systems, the apparent
metabolic profile of leachate samples is often much more complex than would be
expected in true groundwater samples. This is particularly true for S-metolachlor,

SETAC Europe 25th Annual Meeting Abstract Book

which has a complex metabolic pathway, with many opportunities for transient
intermediates. Quantification of the radioactivity in the leachate suggests that >100
radioactive components are present at concentrations of >0.1 µg/L. According to
SANCO guidance, any of these components which are true metabolites of
S-metolachlor must be identified in order to assess them for relevance. However, it
is not possible to identify all metabolites within the sample conclusively, as there is
insufficient metabolite mass in the sample for the NMR analysis that would be
required. Recent advances in accurate mass spectrometry allows innovative
screening approaches to characterize the content of complex leachate samples to a
higher degree than previously possible. Leachate from a lysimeter study was
screened for accurate masses (±5 ppm) corresponding to over 400 “theoretical”
metabolite structures (permutations and combinations of the known functionality in
metabolites previously identified in regulatory studies and published literature).
Radio-HPLC analysis was also performed to allow quantification. “Theoretical”
metabolites which were not present at >0.1 µg/L were then removed from the
metabolite list. Iterative interrogation of the LC-MS data (along with chemical
characterization of the leachate) was also conducted to allow further refinement of
the “hypothetical” metabolite list to a shorter “plausible” metabolite list. These
refinement steps resulted in a smaller list of 130 “plausible” metabolites
representing a comprehensive description of the most likely metabolites present.
Each was then assigned to a chemical cluster based on the functional groups present
and a Principal Component Analysis model was developed based on molecular
descriptors to visualise the entire “chemical space” and validate the assignment of
metabolites to clusters. This characterization and PCA validation can assist with the
selection of exemplar metabolites, for assessment according to the SANCO
relevance guideline, which represent the leachate as a whole.
482
Suspect screening of REACH's high production volume chemicals in
environmental samples
T.L. ter Laak, KWR; R.M. Sjerps, KWR Watercycle Research Institute / Chemical
Water Quality and Health; D. Vughs, T. van Leerdam, KWR Watercycle Research
Institute; T. Traas, E. Rorije, National Institute for Public Health and the
Environment RIVM; A. van Wezel, KWR Watercycle Research Institute /
Chemical Water Quality and Health
Chemicals’ legislation in the European Union aims to control risks to humans and
the environment to ensure safe use of chemicals. Currently, the assessment of
chemicals is based on the ratio of predicted environmental concentrations (PEC)
and predicted no effect concentrations (PNEC). The objective of this study is to test
if and how broad screening analyses of environmental samples can be applied to
provide additional information on occurrence of chemicals for further evaluation or
risk management. Hereto, broad screening data of environmental samples obtained
with liquid chromatography coupled to high resolution accurate mass spectrometry
were matched with 2402 chemicals with 1846 unique elemental compositions
(suspect screening). The selected chemicals had production volumes of 100-1000
tons or were part of priority lists due to their persistence, bioaccumulation or
toxicity (PBT) or carcinogenicity, mutagenicity or reproductive toxicity (CMR).
The selected samples consisted of nine surface waters (2 large rivers, 3 small rivers,
3 harbours and 1 canal) and effluents of wastewater treatment plants (8 communal
effluents, 4 industrial 4 airport effluents) all sampled in spring and summer of 2014.
The suspect screening approach resulted in 402 matching elemental compositions
in effluents and surface water samples. The matching elemental compositions of
surface water samples are qualitatively and quantitatively different from the
effluents. As expected, both the number of chemicals (factor 1.5 to 10) and the
number of chemicals (factor 2 to 20) was lower in surface waters, compared to the
effluents. Furthermore, it was observed that effluent from industry is distinctively
different from both airport and communal effluents (Figure 1), and that patterns of
small rivers impacted by communal effluents are similar to communal wastewater
effluent samples. Only elemental compositions (masses) of chemicals were
matched, chemicals could not be identified. Nevertheless, the applied suspect
screening can (1) guide further evaluation of chemicals by triggering in depth study
of REACH dossiers as delivered by industry as well as (2) providing a selection of
chemicals to be identified. Thereby suspect screening can support risk assessment
and management of these high production volume chemicals and guide monitoring.

Challenges in Wastewater Treatment and Reuse and the
Agricultural Use of Manures and Biosolids (II)
483
Evaluating the potential of bacterial biodegradation of sulfonamides to
improve wastewater processing
B.A. Kolvenbach, University of Applied Sciences and Arts Northwestern
Switzerland / Institute for Ecopreneurship; B. Ricken, University of Applied
Sciences Northwestern Switzerland / Institute for Ecopreneuship; P.J. Reis, A.C.
Reis, Faculdade de Engenharia da Universidade do Porto / Laboratório de
Engenharia de Processos Ambiente Biotecnologia e Energia; C.M. Manaia, CBQF
Centro de Biotecnologia e Química Fina; O.C. Nunes, Faculdade de Engenharia Universidade do Porto / LEPABE Laboratório de Engenharia de Processos
Ambiente Biotecnologia e Energia; P.F. Corvini, University of Applied Sciences
and Arts Northwestern Switzerland (FHNW)
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Antibiotic residues have been detected in wastewater worldwide. Sulfonamides are
among the most prescribed antibiotics in human and veterinary medicine.
Following intake, they are mainly released without modifications. The presence of
antibiotic residues in wastewater has been shown to correlate with the prevalence of
antibiotic resistant bacteria. Hence, measures to reduce the load of these chemical
and biological micro-pollutants are needed if the reuse of wastewater is envisaged.
Up to now, advanced chemical oxidation methods have been shown to efficiently
remove antibiotic residues from wastewater. However, biological degradation
systems are described has being cost effective. However, with the exception of
beta-lactamases, the information on the enzymatic cleavage of antibiotics is scarce.
Up to now, only few sulfonamide degrading bacteria have been isolated, most of
which were only found recently. Pseudomonas psychrophila strain HA-4(Jiang et
al. 2014), Microbacterium sp. strain BR1 (Ricken et al. 2013) and Achromobacter
sp. strain PR1 (Reis et al. 2014) are among them. The present study is focused on
these last two phylogenetically distant bacteria (of the phyla of Actinobacteria and
Proteobacteria, respectively). Both strains, isolated from wastewater, are resistant
to sulfamethoxazole (SMX), harboring genes encoding sulfonamide resistance
(sul1 gene). They release 3-amino-5-methylisoxazole as a dead-end-metabolite
during SMX degradation. Furthermore, besides SMX, both can degrade several
other sulfonamides, with the release of 3-amino-5-methylisoxazole as metabolite
resultant of sulfamethoxazole breakdown. A comparison of the sulfonamide
degradation pathway in these two phylogenetically distant bacteria can give first
insights into the evolution of this rare biodegradation process. These bacteria or
their enzymes can be valuable bioremediation tools contributing to improve waste
water treatment processes in respect to sulfonamide removal. On the other hand, it
is also important to determine the role of this degradation mechanism in the spread
of antibiotic resistance in order to design strategies that minimize the risk of its
dissemination. References Jiang B, et al. 2014. Appl Microbiol Biotechnol
98:4671–4681. Ricken B, et al. 2013. Appl Environ Microbiol 79(18):5550-5558.
Reis PJM, et al. 2014. J Hazard Mater 280:741–749.
484
Tuning Microbial Function to Transform Micropollutants during Managed
Aquifer Recharge and Engineered Biofiltration
J.E. Drewes, Technische Universität München / Chair of Urban Water Systems
Engineering
Attenuation of micropollutants during managed aquifer recharge (MAR) is mainly
caused by microbial transformation. Though the underlying mechanisms and
selective variables that determine biotransformation are not yet well understood,
prior work has revealed that oligotrophic conditions resulted in a more diverse
microbial community, which can feature the ability to transform less easily
biodegradable micropollutants [1-5]. The aim of this study was to investigate how
these factors could be implemented in new treatment strategies for managed aquifer
recharge with recycled water to fully utilize the metabolic potential of the
microbiome to transform micropollutants. To facilitate the development of these
new approaches, we paired removal studies of select micropollutants in controlled
laboratory-scale systems and full-scale MAR sites, state-of-the-art chemical
measurements (LC-MS/MS) with Illumina MiSeq sequencing of small subunit
ribosomal RNA gene transcripts (rRNA). Moderately degradable compounds were
studied under two carbon feed conditions: 0.17 mg/L BDOC and 4.16 mg/L BDOC.
These results confirm that carbon-starving conditions characterized by low BDOC
improves removal efficiency of micropollutants. The metabolic capabilities of
microbiome involved in biodegradation were significantly promoted under lower
BDOC concentration and higher humic acid content. Cytochrome P450 genes were
also more abundant under these primary substrate conditions promoting attenuation
of most micropollutants. Full-scale validation studies were performed at a MAR
site that had established sequential groundwater recharge systems, that exhibited
oxic, oligotrophic conditions. Results are illustrated in Figure 1 revealing a
significant increase in performance under these conditions. Findings of this study
suggest that very promissing opportunities exist to modify design and operation of
managed aquifer recharge or engineered biofiltration facilities to select for those
microorganisms that can transform even moderately degradable micropollutants
more efficiently. [1] Li, D., et al. Applied and Environmental Microbiology 2012.
78(19), 6819-6828. [2] Li, D., et al. Water Research 2013. 47, 2421-2430. [3] Li,
D., et al. (2014). Appl. Microbiol. Biotechnol. 98, 5747–5756. [4] Alidina, M., et al.
(2014). J. Environmental Management 144, 58-66. [5] Alidina, M., et al. (2014).
Water Research 56, 172-180.
485
Urban Wastewater Management, Combined Sewers, and Antibiotic
Resistance Dissemination
M. Quintela Baluja, Newcastle University / Environmental Engineering; D.W.
Graham, Newcastle University / Civil Engineering and Geosciences; J. López
Romalde, University of Santiaga de Compostela / Department of Microbiology and
Parasitology
Antibiotic resistance (AR) is an evolutionary response in bacteria to antibiotics,
which has become a serious worldwide public health concern with antibiotic
resistance genes (ARGs) now considered by many as emerging pollutants.
Consequently, WHO has appealed for urgent concerted actions by governments,
health professionals, industry, and civil society to (i) slow the spread of drug
resistance, (ii) mitigate the potential fallout from AR outbreaks, and (iii) preserve
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medical advances for future generations. This project evaluated urban sewage
management systems and how they affect the dispersion of ARGs to the
environment. We specifically monitored a waste treatment plant (WTP) in Northern
Spain, which included primary and secondary treatment (conventional activated
sludge), and river water above and below the WTP in September 2014. Influent,
effluent and intermediate locations in the WTP and also sediment and water column
samples were collected and analysed using different culturing media, including:
MacConkey agar to quantify total (37 ºC) and thermotolerant coliforms (44 ºC), and
chromogenic agars designed to detect extended-spectrum β-lactamase (chromID
ESBL, bioMérieux) and carbapenem (chromID CARBA, (bioMérieux) resistant
gram-negative bacteria (total and thermotolerant). Results show that unit operations
in the WTP efficiently reduces the total number of bacteria as well as resistant
bacteria, especially total coliforms, in final effluents, but showed bacterial increases
in the waste sludge. However, thermotolerant bacteria displayed a different pattern,
decreasing both through the WTP and also sludge samples. Although the WTP
seemed to be reducing ARB in the treatment processes, very high levels of ARB
were found downstream WTP. Further examination showed that this was likely
because the wastewater inputs to the WTP were in combined sewers, which were
overloaded during storms and transiently releasing untreated sewage directly to the
river. Our results suggest that part of the solution to reducing ARB and ARG from
wastes is modernising the urban wastewater system, specifically reducing
combined sewers for sewage carriage. This has particular significant to emerging
countries as they build and develop new wastewater collections systems. AR is a
global problem that affects developing and developed countries, but other factors
such as how the sewage in transported must also be considered in new management
systems.
486
Quantitative analysis of 296 antibiotic resistance and related genes in an
urban wastewater treatment plant
A. Karkman, Department of Food and Environmental Sciences; T.A. Johnson,
Michigan State University / Center for Microbial Ecology Department of Civil and
Environmental Engineering; K. Pärnänen, C. Lyra, M. Tamminen, University of
Helsinki; R.D. Stedtfeld, J.M. Tiedje, Michigan State University / Center for
Microbial Ecology Department of Civil and Environmental Engineering; M. Virta,
Wastewater treatment plants (WWTPs) receive sewage from various sources,
including hospitals and households which are both important sources of antibiotics
and their residues, and antibiotic resistant bacteria. Bacteria from various
environments are mixed in WWTPs and therefore these facilities are considered to
be important hot-spots of antibiotic resistance and spread of resistance genes. In this
study we quantified genes related to antibiotic resistance (AR) and horizontal gene
transfer (HGT) in inflow, effluent and activated sludge of an urban WWTP over
four seasons during one year. The purification process in the plant is based on
activated sludge followed by biological post-filtration. In addition the effect of the
treated waste water discharge was studied by comparing the sediment near the
release pipe with control sediments without direct impact of waste water. The genes
were quantified using parallel qPCR array targeting 296 genes (286 ARGs, 9
transposase genes and 16S rRNA gene). Water samples were obtained from
Viikinmäki WWTP (Helsinki, Finland) as 24 hour composite samples. Sediment
samples were taken from surface sediments. DNA was isolated by using MoBio
DNA isolation kits (MoBio Laboratories, Inc., CA, USA). The genes were
quantified using highly parallel qPCR array on Applied Biosystems OpenArray
platform and normalised with 16S rRNA gene numbers. From the studied 295 AR
and HGT related genes 184 were found from the WWTP. The raw inflow water
contained the highest number of ARGs, followed by the final effluent and sludge. In
the sediments near the release pipe the ARG richness was even lower than in the
control sediments. All the different ARG classes and every HGT related gene
targeted by the assay were found from the WWTP. The mean ARG richness in the
raw inflow was 156 genes (min: 149, max: 165), in the final effluents 70 genes
(min: 43, max: 101), in the sludge 55 genes (min: 43, max: 67), in the release site
sediment 34 genes (min: 25, max: 42) and in the control sediment 39 genes (min:
24, max: 49). The raw inflow had higher abundance of ARGs compared to both
final effluent and sludge (p< 0.001). The ARG abundance in the sediments near the
release pipe was not significantly different from the control sediments. Our results
demonstrate that urban waste water plant is not necessarily a hot spot of the
dissemination of antibiotic resistance, even when based solely on biological
treatment.
487
Antibiotics and antibiotic resistance genes in hospital and urban wastewaters
and their impact on the natural aquatic environment
S. Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water Quality; S.
Chamorro, Catalan Institute for Water Research ICRA; E. Marti, Catalan Institute
for Water Research (ICRA); B. Huerta Buitrago, Catalan Institute for Water
Research (ICRA) / Department of Water Quality; M. Gros; A. Sanchez-Melsio,
Catalan Institute for Water Research ICRA; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research; C. Borrego, Catalan Institute for
Water Research ICRA; J. Balcazar, Catalan Institute for Water Research (ICRA)
Antibiotics are widely consumed drugs administered to treat infectious diseases,
and large amounts are released into municipal wastewater due to excessive
consumption and disposal of unused antibiotics. Overuse and misuse of antibiotics
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has led to the emergence of antibiotic-resistant bacteria, compromising the
effectiveness of antimicrobial therapy. Aquatic ecosystems are an ideal setting for
the acquisition and spread of antibiotic resistance genes (ARGs) due to the
continuous release of both antibiotics and antibiotic resistance bacteria into the
environment through different routes, such as discharge of wastewater treatment
plant (WWTP) effluents. In this work we investigate the pollution level of a broad
range of antibiotics (β-lactams, lincosamides, macrolides,
quinolones/fluoroquinolones, sulfonamides, tetracyclines, dihydrofolate reductase
inhibitors and nitroimidazoles) and ARGs (blaTEM, ermB, qnrS, sulI and tetW),
released from hospital and urban wastewaters in Girona (NE Spain), their removal
through a wastewater treatment plant (WWTP) and their presence in the receiving
river water. Several antibiotics were detected in all water samples collected.
Fluoroquinolones were detected at the highest concentration, especially in hospital
effluent samples. Although good removal efficiency during WWTP was observed
for some antibiotics, most of them were still present in WWTP effluents. Copy
numbers of ARGs, such as blaTEM (resistance to β-lactams), qnrS (reduced
susceptibility to fluoroquinolones), ermB (resistance to macrolides), sulI
(resistance to sulfonamides) and tetW (resistance to tetracyclines), were detected at
the highest concentrations in hospital effluent and WWTP influent samples.
Although there was a significant reduction in copy numbers of these ARGs in
WWTP effluent samples, this reduction was not uniform: Concentrations of ermB
and tetW genes decreased during treatment process whereas blaTEM, sulI and qnrS
gene copy numbers increased. The incomplete removal of antibiotics and ARGs in
WWTP severely affected the receiving river, where both types of emerging
pollutants were found at higher concentration in downstream waters than in
samples collected upstream from the discharge point. Our findings demonstrate a
widespread occurrence of antibiotics and ARGs in urban and hospital wastewater
and that inefficient wastewater treatment processes contribute to the spread of these
emerging pollutants in the aquatic environment.
488
Exploring plasmid-based dissemination of antibiotic resistance genes in
environmental matrices
C. Merlin, Laboratoire de Chimie Physique et Microbiologie pour lEnvironnement;
X. Bellanger, H. Guilloteau, CNRS-University of Lorraine / Laboratoire de Chimie
Physique et Microbiologie pour lEnvironnement
Plasmids are important actors of antibiotic resistance gene dissemination that
seriously contribute to reduce the effectiveness of our therapeuthic potential.
Putting aside the hospital context, considerable efforts are given to identify
permissive environments and conditions driving plasmid transfer in microbial
communities. Lately, we developed a sensitive molecular approach based on
quantitative PCR allowing the detection of the transfer of known plasmids in
natural microbial communities maintained in microcosms. Basically, it consists in
inoculating microcosms with a donor bacterium and to quantify the relative
abundance of both the plasmid and the initial host DNAs over time. Since
conjugative transfer is an intercellular mode of DNA replication, the plasmid to
donor DNA ratio increases in the community DNA when the plasmid transfers into
the indigenous population. This method provides the advantage of considering
plasmid transfer in complex communities, culturable or not, and with a sensitivity
allowing the detection of rare transfer events under low donor inoculum size. In this
work we studied the transfer of the broad host range IncP-1β plasmid pB10 in
various environmental matrices, from river sediments, to activated sludge and
manure. Under low level of inoculation, the transfer of the conjugative-proficient
plasmid pB10 in complex environments appeared relatively rare and was strongly
matrix dependent. In some instance the transfer of pB10 in complex communities
seemed to be influenced by eukaryotic predation, which alternatively promoted or
inhibited plasmid transfer depending on the environmental matrix considered. An
attempt to link the microbial community structure to the matrix permissiveness
showed that TTGE analysis is not resolutive enough to identify key community
members supporting pB10 transfer in comparable communities. However, an
estimation of the IncP-1α/β plasmids abundance by quantitative PCR demonstrated
that pB10 transfer tends to be supported by environmental matrices exhibiting a
higher content of IncP-1α/β plasmids. This tend to show that the relative abundance
of IncP-1 plasmids in a given microbial community reflects its permissiveness to
the transfer of plasmids belonging to the same incompatibility group. Apparently, at
community level this phenomenon prevails over transfer limitation due to the
superinfection immunity, which combine transfer exclusion and plasmid
incompatibility.

Managing nanomaterials in the environment: lessons learnt to
date, state of the art and future perspectives (II)
489
Accumulation dynamics and acute toxicity of silver nanoparticles to Daphnia
magna and Lumbriculus variegatus: implications for metal modelling
approaches
K.B. Paul, Heriot-Watt University / SLS; F.R. Khan, Roskilde University /
ENSPAC; A. Dybowska, Natural History Museum London / Mineralogy; E.
Valsami-Jones, The Natural History Museum; J. R. Lead, University of South
Carolina / Center for Environmental NanoScience and Risk; V. Stone, Heriot Watt
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University; T.F. Fernandes, Heriot-Watt University / School of Life Sciences
Frameworks commonly used in trace metal ecotoxicology (e.g. biotic ligand model
(BLM) and tissue residue approach (TRA)) are based on the established link
between uptake, accumulation and toxicity, but similar relationships remain
unverified for metal-containing NPs. The present study aimed to (i) characterise the
bioaccumulation dynamics of PVP- PEG- and citrate-Ag NPs, in comparison to
dissolved Ag, in two model invertebrates, Daphnia magna and Lumbriculus
variegatus; and (ii) investigate whether parameters of bioavailability and
accumulation predict acute toxicity. In both species, uptake rate constants for Ag
NPs were generally 2-10 times less than for dissolved Ag and showed significant
rank order concordance with acute toxicity across both species (T=-0.857, p< 0.001,
Kendall’s tau coefficient). Ag elimination by L. variegatus fitted a 1-compartment
loss model, whereas elimination in D. magna was bi-phasic, comprising fast and
slow loss phases. The latter showed consistency with studies that reported daphnids
ingesting of NPs, whereas L. variegatus biodynamic parameters indicated that
uptake and efflux were primarily determined by the bioavailability of dissolved Ag
released by the Ag NPs. Our study shows that principles of BLM and TRA
frameworks are confounded by the feeding behaviour of D. magna where the
ingestion of Ag NPs that remain biologically inactive perturbs the relationship
between tissue burden and acute toxicity, but such approaches are applicable when
accumulation and acute toxicity are linked to ionic concentrations. However, the
uptake rate constant, as a parameter of bioavailability that includes all available
pathways, could be successful predictor of acute toxicity. KEYWORDS: Ag NPs,
Biodynamic modeling, nano-BLM, Tissue Residue Approach. Presentation
Preference: Platform Acknowledgement - The authors thank the Heriot-Watt
University NanoSafety group. Funding was provided by the US EPA – UK NERC
NanoBEE project.
490
Concentration and form of copper released into aquatic systems from
commercial liquid and micronized pressure treated lumber
A.N. Parks, U.S. EPA, Atlantic Ecology Division / Atlantic Ecology Division;
M.A. Cashman, US EPA / Atlantic Ecology Division; M.G. Cantwell, Atlantic
Ecology Division; D.R. Katz, K.T. Ho, R.M. Burgess, U.S. EPA / Atlantic Ecology
Division
The fate and effects of pristine engineered metal nanomaterials (ENMs) in
simplified systems have been widely studied; however, little is known about the
potential release and impact of metal ENMs from consumer goods, especially
lumber which has been treated with micronized copper. Micronized copper
treatment solutions contain copper complexes predominately in the 10-700 nm size
range, and are used in lumber to prevent microbial degradation and fouling. In this
work, the goal was to determine the rate, concentration, and form of copper released
from several commercially available pressure-treated lumber samples exposed to an
aqueous system at 0, 1, 10, and 30 ppt seawater. Lumber tested included untreated
Southern Yellow Pine (SYP) as the control, SYP treated with micronized copper
azole (MCA) at 0.96 and 2.4 Kg/m3, alkaline copper quaternary (ACQ) at 0.30 and
9.6 Kg/m3, and chromated copper arsenate (CCA) at 40 Kg/m3. Of the different
chemical treatments, only MCA included nano- and micro-sized copper complexes.
The experimental system included 2 cm wood cubes cut from the outer surface of
the lumber submerged in 250 mL of media (0, 1, 10, and 30 ppt reconstituted
seawater) in high density polyethylene bottles, and mixed on a shaker table at 120
rpm for 6 months. Water samples were taken at 8 hours, and on days 1, 2, 7, 14, 28,
133, and 210. Subsamples included unfiltered water, and water filtered through a
0.1 µm polyethersulfone (PES) syringe filter and a 3000 Dalton centrifugal filter,
which were analyzed using ICP-AES to determine the total, nano+ionic copper (<
0.1 µm subsample), and presumably ionic-only copper (Americamysis bahia) were
used to confirm the results of the size-based analyses. Overall these results suggest
that the form of copper released from treated lumber is ionic and that little free
nanocopper is present. This finding suggests the risk associated with nanocopper
treated lumber can be addressed with conventional existing copper ion modeling
approaches.
491
Nanosized titanium dioxide mitigates copper toxicity
R.R. Rosenfeldt, Uniersity of Koblenz-Landau, Institute for Environmental
Sciences / Institute for Environmental Sciences; F. Seitz, Inst. for Environmental
Sciences / Institute for Environmental Sciences; J.P. Zubrod, Institute for
Environmental Sciences University of Koblenz-Landau / Institute for
Environmental Sciences; A. Feckler, Swedish University of Agricultural Sciences
(SLU) / Department of Aquatic Sciences and Assessment; S.R. Luederwald,
Institute for Environmental Sciences; T. Merkel, University of Koblenz Landau; R.
Bundschuh, Institute for Environmental Sciences University of Koblenz-Landau /
Institute for Environmental Sciences; R. Schulz, University of Koblenz-Landau /
Institute for Environmental Sciences; M. Bundschuh, Department of Aquatic
Sciences and Assessment Swedish University of Agricultural Sciences /
Department of Aquatic Sciences and Assessment
The increasing use of titanium dioxide nanoparticles (nTiO2) as an ingredient in
many consumer products (e.g., paints, textiles and sunscreens) inevitably increases
the risk of their unintentional release into aquatic environments. Thus, their
interaction with other co-occurring stressors (e.g. heavy metals) seems
unavoidable. The nanoparticles could adsorb large amounts of metal ions and hence
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potentially reduce the concentration of free ions in the water phase, while carrying
high loads of them at their surface. The settling nTiO2 agglomerates – together with
the absorbed metal ions – might pose a risk to benthic organisms (e.g. gammarids)
in particular. This scenario was assessed by taking advantage of a 2×2 factorial test
design, exposing Gammarus fossarum to nTiO2 (0 or 2 mg/L) and copper (Cu; 0 or
40 µg/L) in a 24-d lasting bioassay. The endpoints were mortality, leaf
consumption, feces production and assimilation as well as parameters related to
physiological fitness. The results showed that nTiO2 caused no mortality and no
reduced leaf consumption, while Cu led to a high mortality of G. fossarum (71%).
In addition, Cu caused a 25% reduction in leaf consumption as well as a 30%
reduction in feces production compared to the control, respectively. The presence
of nTiO2 mitigated the toxic effects of Cu observed in the absence of nTiO2. For
instance, the mortality was more than 4-fold reduced and the leaf consumption
reached levels comparable to the control. However, gammarids exposed towards
nTiO2 displayed a reduced assimilation and a lower weight compared to the control.
Therefore, potential long term effects of nTiO2 should be thoroughly investigated,
before considering the application of nTiO2 as a remediation agent for e.g. waste
water or highly contaminated surface waters.
492
Designing safer nanomaterials towards a sustainable nanotechnology: a case
study with hydrophobically modified polyacrilic acid nanomaterials
J.A. Tavares, University of Aveiro, Department of Biology & CESAM / Biology;
C. Venâncio, Biology; C. Duarte, F. Antunes, University of Coimbra; A.M. Soares,
Universidade de Aveiro / Department of Biology and CESAM; I. Lopes, University
of Aveiro / CESAM Biology Department
The growing demand for new and better products led to an exponential
development of manufactured nanomaterials (MNM) since the 90’s decade. The
current widespread use of MNM in consumer products is promoting the contact
between nanomaterials and the environment, which may lead to adverse effects in
the latter. The present work aimed at suggesting the most environmental-friendly
hydrophobically modified polyacrilic acid (HMPAA) MNM in order to contribute
for the European Union agenda on Nanosafety: safe and sustainable nanomaterials
and nanotechnology innovations2. Six variations of HMPAA MNMs were obtained
by modifying the crosslinked conformation, the insertion position and the length of
hydrophobic groups. Each variation of HMPAA suspensions were characterised by
using light scattering techniques. Conductivity and pH were also measured. To
characterise the ecotoxicity of the six MNMs a battery of lethal and sublethal
standardised assays were conducted with species from different taxonomic and
functional levels to assess different ranges of sensitivity: (i) Vibrio fisheri (Azur,
1998), (ii) Raphidocelis subcapitata and Chlorella vulgaris (OECD, 2006)3, (iii)
Brachyonus calyciflorus (Microbiotest, 1998), (iv) Daphia magna (OECD, 2008),
and (iv) Pelophylax perezi, (ASTM, 2007). The concentrations causing 50% and
20% of effects (LC50 for mortality and EC50/EC20 for sublethal endpoints) were
computed for each monitored endpoint. Computed LC and EC values ranged from
9.64 mgL-1 up to 2000 mgL-1 for all tested MNMs and species. In general, the most
sensitive specie to the tested MNMs was the bacteria Vibrio fischeri, while
Pelophylax perezi, showed to be most tolerant. The HMPAA1 and HMPAA2
proved to be amongst the most toxic tested MNMs. In contrast, HMPAA5 and
HMPAA6 where, in general, the least toxic to freshwater biota. For the two tested
algae species, HMPAA5 was the less harmful MNM, and HMPAA 6 was the less
toxic MNM to Vibrio. fischeri, Brachyounus calicyflorus and Raphidocelis
subcapitata It is suggest that industries should develop HMPAA with
hydrophobic groups (short and long) at the surface of the MNM as it seems to
reduce their adverse effects to biota while maintaining its functionalization, thus
contributing to a more sustainable development and greener nanotechnology.
493
Demonstrating approaches to chemically modify the surface of Ag
nanoparticles in order to influence their toxicity and biodistribution
C. Pang, University CaFoscari Venice / Dept of Environmental Sciences
Informatics and Statistics; A. Brunelli, Environmental Sciences Informatics and
Statistics; W. Tao, Research Center for EcoEnvironmental Sciences Chinese
Academy of Sciences / State Key Laboratory of Environmental Chemistry and
Ecotoxicology; D. Hristozov, Ca Foscari University of Venice; E. Semenzin, Ca
Foscari University of Venice / Department of Environmental Sciences Informatics
and Statistics; A. Marcomini, University of Venice / Department of Environmental
Sciences Informatics and Statistics; C. Chen, National Center for Nanoscience and
Technology of China / CAS Key Laboratory for Biomedical Effects of
Nanomaterials Nanosafety; B. Zhao, RCEES, CAS
With the advance in material science and the need to diversify market applications,
silver nanoparticles (AgNPs) are modified by different surface coatings. However,
how these surface modifications influence the effects of AgNPs on human health is
still largely unknown. We have evaluated the uptake, toxicity, and
pharmacokinetics of AgNPs coated with citrate, polyethylene glycol,
polyvinylvpyrolidone and branched polyethyleneimine (Citrate AgNPs, PEG
AgNPs, PVP AgNPs and BPEI AgNPs, respectively). Our results demonstrated that
the toxicity of AgNPs depends on the intracellular localization that was highly
dependent on the surface charge. BPEI AgNPs (ζ potential = +46.5 mV) induced
the highest cytotoxicity (EC50=10.38 µg/ml) and DNA fragmentation in
Hepa1c1c7. In addition, it showed the highest damage to the nucleus of liver cells in
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the exposed mice, which is associated with the highest cellular uptake and high
accumulation in liver tissues. The near neutral PEG AgNPs (ζ potential = -16.2 mV)
showed the lowest toxicity (EC50 = 63.14 µg/ml), a long blood circulation (t1/2α
=1.04 h, t1/2ß = 436.67 h), as well as a high bioaccumulation in spleen (34.33 µg/g),
which suggest better biocompatibility compared to the other chemically modified
AgNP. Moreover, the adsorption ability with bovine serum albumin revealed that
the PEG surface of AgNPs has an optimal biological inertia and can effectively
resist opsonization or non-specific binding to protein in mice. The overall results
indicated that the toxicity of AgNPs was significantly dependent on surface
chemistry: BPEI AgNPs > Citrate AgNPs = PVP AgNPs > PEG AgNPs. This kind
of toxicological data could be useful in supporting the development of safe by
design AgNPs for consumer products and drug delivery applications.

Challenges of regional and global modelling nitrogen and
phosphorus in agriculture supply chains
494
The importance and challenge for accounting of soil stock changes in N
footprint and N budget studies
A. Leip, Institute for Environment and Sustainability; F. Özbek, European
Commission Joint Research Centre / Institute for Environment and Sustainability;
O. Hutton, University of Virginia / Department of Environmental Sciences
Engineering; A. Leach, J. Galloway, University of Virginia / Department of
Environmental Sciences
Nitrogen Use Efficiency (NUE) and the Nitrogen Balance (NB) are key indicators
assessing the sustainability of agricultural production. When determining NUE or
NB for regions or countries on the basis of standard methodologies, accumulation
of nitrogen in soils or depletion of nitrogen from soil resources is usually left out of
the equation. Yet, soil stock changes might be important elements for the NUE or
NB for a crop, with accumulations of N in the soil increasing the NUE and reducing
the NB and the inverse effect when soil is losing N from its organic matter (1, 2).
For Tanzania, Hutton et al. (3) propose the estimation of the “Soil Mining Factor”
(SMF), based on the observation that the majority of fields (91%) in Tanzania were
unfertilized and produced only half as much grain than on fertilized fields. This was
used to calculate that 83% of N in harvested grains in Tanzania originates from soil
reserves. SMF as kg of N lost per kg of N consumed in households for vegetable
products in Tanzania range between 1.1 and for wheat and 1.9 for vegetables. For
Turkey, Ozbek and Leip (4) propose a methodology based on the observation that
for many countries the NB method yields very low (or even negative) N surplus,
with unrealistically high NUE values. Using detailed NB data for 26 administrative
regional in Turkey they developed a hyperbolic regression model estimating a
relationship between N uptake and N input for those regions with NUE below a
threshold of 85% and using this relationship to re-estimate NUE and NB for all
regions in Turkey. The model estimated an average N surplus of 33 kg N ha-1 yr-1
(average 2007-2011) and a NUE of 65%. Losses of nitrogen is not restricted to soils
with a negative balance. Efforts are needed to provide estimates for nitrogen soil
stock changes in national or regional nitrogen balance calculations despite high
uncertainties – unavoidable in view of the lack of good and sufficient data.The
methods presented here provide pragmatic solutions to do so in two very different
settings. Application of the methods to other countries and regions might provide
important insight into nitrogen dynamics in agricultural soils. 1. A. Leip et al,
Environ. Pollut. 159, 3243–53 (2011). 2. Eurostat and OECD, Nutrient Budgets,
Methodology and Handbook. Version 1.02, Luxembourg, 2013. 3. O. Hutton et al.,
Environ. Res. Lett. submitted 4. F. Saban-Ozbek, A. Leip, Agric. Ecosyst. Environ.
submitted
495
Using a process-based simulation model for nitrogen emissions in life cycle
inventory analysis of crop production
W. Liao, INRA / Environnement et Agronomie; H.M. van der Werf, INRA, UMR
SAS / Environnement etAgronomie; J. Salmon-Monviola, INRA
The input-emission nonlinearity resulting from complex biogeochemical processes
in crop production has posed a challenge to the life cycle inventory analysis (LCI)
of reactive nitrogen (Nr) emissions. The local soil-climatic conditions and
agricultural practices affecting these processes, and the spatial scale of production
are subject to improved modelling. This study aims at presenting an LCI model
coupled with a process-based simulation model for an improved estimation of Nr
emissions in the LCI of crop production. The model coupled with LCI is the
spatially explicit agro-hydrological model TNT2. In TNT2-LCI on-site and off-site
Nr emissions were distinguished and daily fluxes of on-site NO3- and N2O due to
denitrification of leached NO3- (N2O leach) were integrated over an inventory period
to provide unit process data. The current LCI model compared with TNT2-LCI is
AGRIBALYSE which set standard inventory periods and estimated on-site NO3based on a field-scale model. Three cropping systems including permanent meadow
(S1), continuous silage maize (S2), and a sequence of different annual crops (S3)
were configured in the catchment Kervidy-Naizin in Brittany, France, for a
multi-year case study. An annual pattern of “waves” appeared in the time series of
on-site NO3-/N2Oleach emissions in TNT2-LCI. Specific time intervals for these
waves were identified as the basis to define more appropriate inventory periods than
those set in AGRIBALYSE. When AGRIBALYSE was used, a single value for
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on-site Nr was provided for a given crop, and different crops had different values.
When TNT2-LCI was used, NO3-/N2Oleach emissions changed from one year to
another for S1 and S2, and larger variation of NO3-/N2Oleach emissions between
different crops was observed for S3. Applying TNT2-LCI to the three systems
resulted in higher average values of NO3- than obtained when using
AGRIBALYSE. Both models agreed that S1 had the lowest on-site NO3-/N2Oleach
emissions and S2 the highest. We presented the model TNT2-LCI. The primary
benefit added by TNT2-LCI to current LCI practice lies in its ability to better
consider soil-climatic conditions, Nr dynamics, and agricultural practices. In the
case study of crop production, TNT2-LCI and AGRIBALYSE have shown to give
different results on on-site Nr emissions. Furthermore TNT2-LCI allows the
definition of more appropriate inventory periods for an improved estimation of the
unit process data on on-site Nr emissions.
496
Comparison of process-based models to quantify major nutrient flows and
greenhouse gas emissions associated with milk production
O. Jolliet, University of Michigan / Environmental Health Sciences School of
Public Health; K. Veltman, University of Michigan / Department of Environmental
Health Sciences
Assessing and improving the sustainability of dairy production systems requires an
accurate quantification of major nutrient (N,P) flows and greenhouse gas (GHG)
emissions associated with milk production at the animal, farm and field-scale. In
large, nonhomogeneous countries like the US, milk production practices and
climate conditions vary widely, which can result in large, farm-specific variations
in GHG and nutrient emissions. Life cycle inventory databases are, however, often
based on rough estimates of GHG emissions and nutrient flows, and cannot account
for spatially-explicit variation in these flows. Emission estimates can be improved
when underlying processes influencing GHG emissions and nutrient balances are
explicitly considered. We aim to improve life cycle inventory databases for milk
production by integrating process-based models into LCA data acquisition. We
therefore perform a quantitative comparison of five process-based models to
determine major nutrient flows and GHG emissions of milk production at the
animal, farm and field-scale. We use a whole-farm, mass-balance approach to
compare model predictions of nutrient (N,P) flows to empirical data. The
whole-farm approach reveals trade-offs between emissions of the different GHGs
and other pollutants, and ensures that interactions between nutrient cycles are taken
into account. In addition, this approach allows comparison of model predictions
with empirical nutrient flows in absence of measured emission data and can be used
to check for an internal consistency in model predictions. Taking the manureDNDC
model as an example, the first mass-balance results show that this model correctly
predicts the N flow in milk&meat and in feed crops. Current research focusses on
developing a whole-farm P mass-balance. Our results furthermore show that CH4
emissions are dominating the total global warming impact at the individual farm
level. Enteric CH4 emissions contribute substantially to the total GWP, although
manureDNDC predicts a dominant contribution of lagoon CH4 emissions.
Differences in predicted NH3 emissions are within a factor 10 and corn is the
dominant contributor to N2O emissions from field. Once models are evaluated and
harmonized, integrating process-based models into LCA data acquisition, as
proposed here, can provide a more accurate, spatially-explicit approach to derive
farm-specific nutrient flows and GHG emissions, which is essential to improve
sustainability assessments of dairy production systems.
497
Regionalised aquatic eutrophication impacts from phosphorous emissions in
crop production
L. Scherer; S. Pfister, ETH Zurich
Aquatic eutrophication describes the degradation of freshwater quality due to
excessive amounts of nutrients, primarily phosphorus, which adversely affect
ecosystem health. The phosphorus emissions might originate from fertilizer
application, but also arise from the mobilisation of soil phosphorus during erosion.
Data on such emissions are scarce and mostly confined to global and a few national
estimates, even in widely used databases such as ecoinvent. Previous regionalised
assessments involved simplified model inputs such as globally constant phosphorus
concentration in soil and predefined tabulated values for soil erodibility and were
mostly limited to a few crops. In this study, the emissions were simulated for the
global production of 169 crops at a resolution of 5 arc-minutes (about 10 km). Two
models were combined and their input data improved. The Universal Soil Loss
Equation (USLE) was used to estimate soil erosion and was coupled with the Swiss
Agricultural Life Cycle Analysis (SALCA) model to calculate the emissions from
four different processes: erosion, runoff, drainage and groundwater leaching. The
resulting emissions were considered as life cycle inventory and translated into
impacts on species richness via spatially explicit characterisation factors.
Furthermore, the contribution of regionalised phosphorus emissions to the spatial
variability of the environmental impacts was compared to that of the
characterisation factors (contribution to variance analysis). It was shown that
globally erosion and the mobilisation of soil phosphorus are the dominant cause for
phosphorus emissions to freshwater, although groundwater leaching and fertilizer
application play a prominent role in the temperate climate zone. Our results indicate
that the phosphorus emissions in the ecoinvent database are greatly underestimated
for the global average of the main crops. Furthermore, the contribution to variance
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analysis highlighted the importance of regionalising both emissions and
characterisation factors. Therefore, we strongly recommend using the crop-specific,
regionalised results of this study.

reduction benefits. This study did not consider impacts on other environmental
aspects as ecosystem services and biodiversity, which are deemed to be rather
important and significant for iLUC.

498
Substance Flow Analysis on Agricultural Nutrients focusing Nitrogen and
Phosphorus
T. Yamamoto, K. Matsubae, Tohoku University; K. Nakajima, National Institute of
Environment Studies; K. Nansai, Nat. Inst. of Env. Studies (NIES); T. Nagasaka,
Tohoku University
Agricultural nutrient such as phosphorus, potassium and nitrogen are essential
elements for food production. These elements are called three major elements of
fertilizer and the demand of them has been increasing not only for agricultural
industry but also for other industries. In 2050, the world population will reach more
than 9 billion and stable food supply is one of the most important issues.
Furthermore, amount of bioethanol production has increased about three times in
the past ten years. From these reasons, the demand of the three elements will
increase as well as that of fertilizer. The aims of this study were the following three,
(1) to grasp supply and demand of nitrogen and phosphorus using material flow
analysis; (2) to estimate global phosphorus and nitrogen flows associated with
export and import of various commodities; and (3) to analyze phosphorus and
nitrogen consumption between the Japanese domestic economy and the global
supply chain using the GLIO model. Furthermore, we have quantitatively clarified
agricultural nutrients consumption for various countries and discussed the
possibilities and bottlenecks of recovery and recycling of N and P from the waste
streams. The method of this study was threefold, (1) Material flow analysis of
nitrogen and phosphorus subject to 2005 in Japan. (2) The estimation of nitrogen
and phosphorus accompanied with each item traded among 231 countries and
regions basis of BACI. 423 types of N and 281 types for P contained products were
chosen from HS code. (3) The agricultural nutrient flows into the 2005 input-output
model of the Japanese economy, and integrates international trade statistics on the
basis of Global Linkage Input Output (GLIO) model. The result of this study about
nitrogen, North America and China are the key stakeholders, which have large
amount of excess balance of nitrogen. About phosphorus, North and South America
and China have large amount of excess balance of phosphorus, while most African
countries, even P ore mining countries, face on the low balance of P. From the
estimated results, nitrogen and phosphorus are flow in as fertilizer and feed, and
mostly ended up to flow out the environment in the developed countries. It is
expected that the consumption of nitrogen and phosphorus will increase as the
economic development in BRICS and VISTA. The more effective utilization of
these nutrients and the geopolitical and environmental governances are strongly
required in coming decades.

500
LCA of alumina nanofluid used as coolant in Power Electronic Traction
system
S. Scalbi, P. Masoni, ENEA / LCA and Ecodesign Laboratory
Nowadays the emerging nanomaterials are spreading in several markets, so the
potential environmental impacts evaluation is essential to avoid undesirable effects
on environment. The study aim is to analyse from cradle to grave the environmental
impact of the alumina nanofluid (NF) used as coolant in the cold plate of the
Insulated Gate Bipolar Transistor (IGBT). This is a modern device used in Power
Electronic Traction system (PET). The main problem in PET is the effective
temperature management because the efficiency depends on the cooling system. A
comparative LCA was developed to study the environmental impacts of three
systems: 1. Baseline Cooling System (BCS) using water and glycol as refrigerant;
2. Nanofluid Cooling System single stage (NCS single) using alumina NF
refrigerant produced with the single-stage process (wet chemical synthesis to form
and disperse tailored nanoparticles within a fluid); 3. Nanofluid Cooling System
two stage (NCS two) using alumina NF produced with the two-stage process (batch
process added pre-produced nanoparticles to a fluid). The system function is
removing heat from PET in order to improve its performances and lifetime in trains.
The functional unit is a liquid cooling system for PET, capable to keep specified
performance and with a lifetime of 30 y. The different lifetime among the BCS
(30y) and the other NCS (37y) systems has been considered. Both NCS show lower
potential environmental impacts than the BCS for all impact categories. The
differences are very little, probably due to the short time lapse considered (30 y). In
particular “NCS two-stage” has lowest potential impacts for all categories this is
due to the less energy consumption in the alumina NF two stage production.
Therefore a sensitivity analysis using several lifetime shows that, increasing the
lifetime of NCS until 41y, there are more potential environmental advantages for all
impact categories due to reduction in use of materials. The results show that abiotic
depletion is a relevant impact that could be reduced substituting and/or reducing
some scarce raw materials. Energy saving is another important issue, that deserves
further developments. The end of life of nanofluid has little impact (less than 3% for
all impact categories), due to the great impact of metals and energy production.
Nanomaterials toxicity is not included because, to date, their characterization
factors for toxic categories are lacking. \n\n

Prospective Life Cycle Thinking approaches for the definition
and implementation of sustainability strategies in industry
and policy making (II)
499
How much biochar does gasification bioenergy need to be carbon neutral?
K. Saez de Bikuña, Chemical Biochemical Engineering; A. Ibrom, DTU
Technical University of Denmark / Chemical and Biochemical Engineering; M.
Hauschild, DTU Management Engineering
Indirect land use changes (iLUC) from bioenergy emerge whenever an energy crop
is planted in arable land [1]. Due to their overarching magnitude from a life-cycle
perspective, they have been repeatedly recommended to be included in bioenergy’s
greenhouse gas (GHG) accountings, despite their challenging quantification and
inherent uncertainties [2], [3]. Marginal or abandoned lands have been often quoted
as the solution to avoid these undesired effects from bioenergy [4], [5]. However,
land abandonment and marginalization is to a large extent a socio-economic
process, and thus heavily depends on specific, constantly changing socio-political
context and economic circumstances in place [6]–[8]. We suggest a carbon negative
bioenergy system that compensates for potential iLUC emissions and losses in soil
organic carbon (SOC). A consequential life cycle assessment on willow bioenergy
has been performed, distinguishing marginal and arable land scenarios. Specific
soil types and their estimated SOC changes have been considered [9], as well as
iLUC emissions for the arable case [10]. Taking the study case of a willow
plantation combined with a medium-scale gasification plant in Denmark, we
illustrate the biochar needed from the process in order to remain carbon neutral. The
time scopes assessed are 20 and 100 years and it is assumed a fossil fuel (FF) free
Denmark beyond 2050 as targeted by government (no FF displacement occurs after
2050). Results show that willow on marginal land remains carbon negative (4%
biochar fraction) for the short term, while as much as 31,8% of biochar (or 0,95 Mg
C ha-1 yr-1) would be necessary in 100 years to be carbon neutral (taking natural
vegetation as reference baseline). As for arable land willow, a biochar fraction of
34,1% (or 2,32 Mg C ha-1 yr-1) would be necessary in the short term to compensate
for iLUC emissions, while a 4% would suffice to make it carbon negative in the
long term, as iLUC “dilutes” over 100 years. To achieve such high biochar fractions
(>10%), lower process temperatures are needed, which affect negatively the
long-term stability of biochar [11], [12]. This can put at risk the claimed GWP
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501
Meeting international transport electrification goals: the impacts on metallic
resource use and competition
V. De Bruille, CIRAIG - École Polytechnique de Montréal / Chemical Engineering;
C. Bulle, CIRAIG - ESG - UQAM / Strategy corporate social responsibility; C.
Gaudreault, NCASI Canada; T. Dandres, CIRAIG; R. Samson, Ecole
Polytechnique de Montreal / Department of Chemical Engineering
Transport electrification is one of the biggest technological transitions of our time
and this study analyzes implications, from a metallic resources availability
perspective, of international policymaking goals for worldwide introduction of
electric vehicles (EVs) by 2020 and 2030. To meet 2020 and 2030 policies, an
introduction and maintain of an EV fleet of 3 800 000 or 15 million vehicles is
required. On one hand, the amounts of resources needed were assessed and
compared to overall global availability and primary production as on the other
hand, the sensitivity of the MACSI, a competition factor used as LCIA midpoint
indicator for the evaluation of resource depletion, to a major technological shift was
tested. A general explanation on how MACSI is calculated to assess resource
depletion is also shown. Resources for which average annual production needs to be
increased significantly (>1%) are lithium and cobalt when EVs are li-ion battery
powered and nickel, rare earths and lithium when EVs are NiMH battery powered.
Although production needs to be increased for these resources, the competition
factor is quite stable in terms of resource ranking when introducing such a key
technological shift. Along the electrification scenario of meeting and maintaining
the 2020 and 2030 goals, a total worldwide replacement of the light-duty fleet (i.e.
750 million vehicles) scenario was imagined. When considering this global
transition to EVs, cobalt, copper and lithium show a very significant increase in
competition factors (variations of 87%, 58% and 71%, respectively) and an
important reduction in the number of years before reserve base depletion (variations
of 81%, 13% and 94%, respectively). Therefore, although competition modeling is
a robust indicator when looking at a short term transition, there is a need to update
its values and its ranking when a long-term perspective is considered.
502
Using the reliability theory for interpreting comparative LCA
w. wei, Irstea Clermont Ferrand; P. Larrey-Lassalle, IRSTEA Montpellier; T.
Faure, LISC IRSTEA; N. Dumoulin, Irstea - Lisc; P.C. Roux, Irstea / UMR ITAP
ELSA; J. Mathias, Irstea Lisc
The interpretation of results is one of the four main phases of LCA according to the
ISO standards. It identifies, quantifies, and evaluates information from the results of
the Life Cycle Inventory (LCI) and the Life Cycle Impact Assessment (LCIA) in
order to provide recommendations that allow decision makers to take future
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decisions. However, today LCA still needs robust interpretation methods for
addressing results uncertainty. Here we apply a approach called reliability analysis
for comparative LCA interpretation. Reliability analysis aims at comparing two
products and calculates the failure probability which expresses the probability of a
product to have a smaller environmental footprint than that of another product. The
failure probability also represents the probability that the decision maker takes a
wrong decision. Many reliability methods are available. Here we compare two
methods: Monte Carlo simulations and the FORM method. Monte Carlo
simulations give us the failure probability (in terms of decision). The FORM
method enable us to approximate the failure probability with fewer simulations than
Monte Carlo simulations. Moreover, the FORM method calculates the associated
important factors (according to the failure probability) which identify a sensitivity
analysis in relation to the decision. The important factors provide the sensitivity
coefficient to decision makers in order to determine which factors influence their
decision. Our results clearly show that the reliability method provides a further
useful means of information for the LCA practitioners and decision makers.
503
Assessing and communicating uncertainties in life-cycle based assessments:
lessons learned and ways forward
J. Clavreul, Unilever R&D Colworth / SEAC
The assessment of uncertainties and variability in life cycle assessment (LCA) is
recognised as a need for making results more robust and strengthening LCA as a
key decision making tool. Historically, there are few examples of employing
techniques for assessing uncertainty and variability in LCA; however, some
practices have become much more common in recent years, thanks mainly to the
introduction of the ISO 14044 standard. The techniques used are usually limited to
sensitivity analyses which consider one factor at a time but there are high quality
examples of the application of more advanced methods in the literature. These
techniques include for example the separate reporting of uncertainty and variability,
the use of input-output techniques or the use of variance-based sensitivity analysis
techniques. They often provide new and valuable insights but their applicability to
day-to-day assessments often appears challenging. The author discusses some of
the challenges and opportunities involved in assessing and communicating
uncertainties for decision support in an industrial context. A review is presented
that explores how this can be done in practice for the different types of business
decisions encountered in a fast moving consumer goods industry. Using past
experience of uncertainty assessment and communication, general guidance is
derived on how to represent data quality at various stages of the value chain, aid the
interpretation of LCA results and thus enhance evidence based decision making.
Based on this experience, a discussion is presented about the major challenge that
lays in the communication of uncertainty analysis results in an appropriate form to
often non-expert decision makers and stakeholders. Depending on the level of
details needed, different approaches can be adopted ranging from incorporating the
underlying uncertainty within the assessment result to the communication of
complex results via linguistic or graphical mechanisms. Finally ways forward to
help strengthen the field of uncertainty and its communication in industry
applications are suggested.

Risk assessment, risk management and mitigation for
pesticides: from regulation to public perception (II)
504
Effects characterization for aquatic invertebrates exposed to
imidacloprid-Part A: A novel evaluation rubric to assess aquatic toxicity
studies
L. Knopper; R.L. Breton, Intrinsik Environmental Sciences, Inc.; D. Moore,
Intrinsik Environmental, Inc.; T. Hall, Bayer CropScience / Environmental
Toxicology and Risk Assessment; L.M. Bowers, Bayer CropScience /
Environmental Safety
A review of the scientific literature, registrant-sponsored studies, government
agency databases, existing water quality guideline documents and the grey
literature revealed 140 studies of the toxicity of imidacloprid to aquatic
invertebrates. Tier I acute and chronic laboratory studies were in the majority
(n=110); the remainder (n=30) were higher tier studies (microcosm, mesocosm, rice
paddy). Before being used in ecological risk assessment, studies need to be
critically evaluated for relevance and quality. We developed an evaluation strategy
based on a number of questions (specific to study type and chemical), scored from 0
to 3, to address four assessment factors: utility, objectivity, clarity and
transparency, and integrity. A detailed evaluation rubric accompanied the
evaluation strategy, which provided transparent and clear expectations for each
score. With this strategy, a study could score between 0 and 26 (Tier I studies based
on 15 questions) or 0 and 29 (Tier II studies based on 16 questions). Studies were
rated acceptable, supplemental or unacceptable. Studies were split into two groups
and reviewed independently by two reviewers. A subset (~30%) of each group was
re-evaluated by the opposite reviewer as part of a Quality Assurance/Quality
Control process. The first step in the evaluation process was to evaluate data against
utility (i.e., relevancy) questions. Only studies deemed relevant for risk assessment
were further evaluated against the other assessment factors. Of the 110 laboratory
studies, 84 were rated as relevant and evaluated for data quality: 25 were rated as
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acceptable, 27 were rated as supplemental and 22 were rated as unacceptable. Of
the 30 higher tier studies, 19 were rated as relevant and evaluated for data quality:
10 were rated as acceptable, eight were rated as supplemental and one study had
both acceptable and supplemental data. No higher tier studies were unacceptable.
Typically evaluators came to the same numeric score or differed by one or two
points, highlighting the transparent, consistent and repeatable nature of this novel
evaluation scheme. Details of the evaluation process, specific questions and the
scoring rubric will be presented. The strength of the acceptable studies and key data
missing for studies that were supplemental and unacceptable will be discussed. The
quantitative and qualitative use of supplemental studies as part of the
evidence-based risk assessment process will be presented.
505
Aquatic Risk Assessment for Imidacloprid Using All Available Evidence
A. Weyers, Bayer CropScience / Environmental Safety Ecotoxicology; E.
Klamroth, Bayer CropScience / Global Regulatory Management; E. Bruns, Bayer
CropScience AG / BCS D ETX Ecotoxicology; C. Garside, Bayer CropScience /
Environmental Safety Assessment
For a comprehensive risk assessment for Imidacloprid and aquatic organisms,
Bayer Crop Science has generated studies under both laboratory and under more
realistic outdoor conditions resulting in a large data base of information. In a recent
publication further data were generated under laboratory conditions showing
chronic effects for certain species that are lower than were reported before.
However, for regulatory purposes these have shortcomings, reported only very
briefly, and are partly inconsistent. When evaluating all available data in context,
the BCS mesocosm, and also other meso/microcosm studies (including available
literature studies) show that under realistic semi-field conditions concentrations in
the µg/L range are needed to produce population relevant effects even on the most
sensitive organisms (aquatic insects, especially Chironomids and mayfly). Higher
ecologically acceptable concentrations may apply in other regulatory systems
worldwide, if small or shortterm effects are accepted, or when protection goals
differ between argicultural areas and more remote, natural areas. In accordance
with the evaluation scheme in the EU lower tier (e.g. SSD based on laboratory data)
should not overwrite higher tier (micro- or mesocosm) toxicity results. The tiered
approach is state of the art in pesticide evaluations and should be followed. An
evaluation of all data available so far shows that the current RACs for imidacloprid
are protective, based on a mesocosm NOEC of 0.6 µg/L.
506
Linking protection goals and exposure in the field for realistic earthworm risk
assessments
A.S. Johnston, University of Reading / Biological Sciences; P. Sweeney, Syngenta;
R. Sibly, University of Reading; P. Thorbek, Syngenta / Environmetal Safety
Pesticide risks to populations are typically investigated under standardised
laboratory conditions. However, field populations are rarely exposed to pesticides
at a single dose under constant environmental conditions. Field conditions are
highly variable and the exposure earthworms experience depends on e.g. climate,
soil type, environmental fate and tillage. To address this we used mechanistic
models of earthworms (the dominant arable earthworm the endogeic Aporrectodea
caliginosa and the anecic Lumbricus terrestris, an important species in
conservation agriculture). We used a previously published and validated model of
A. caliginosa (Johnston et al. [1]) and developed a new model of L. terrestris to
simulate earthworm population dynamics in response to pesticides with different
environmental fates. We use FOCUS to simulate realistic exposure of earthworms
to mobile, medium and immobile pesticides, and compare these scenarios to
predicted uniform environmental concentration (PEC) as calculated in standard risk
assessments. The pesticide application scenarios are hypothetical and simulated at
the same rate, with 20 % nominal effects on life cycle processes (survival, growth
and reproduction). The models account for environmental and pesticide effects by
combining energy budget and individual-based approaches. Movement of worms
responds to a trade-off between soil water and food quality conditions. Population
dynamics then emerge from simulation of individual interactions in heterogeneous
soil profiles, which vary in their environmental and management conditions. The
environmental fate of pesticides and worm movement govern the exposure of earth
worms to potentially harmful concentrations and so too the protectiveness of the
risk assessment. For both species the PEC scenarios were over-protective compared
to the FOCUS scenarios. In the FOCUS scenarios, the interaction between
individual behaviour (movement) and pesticide exposure drives the population
response. Our results illustrate how important capturing realistic species behaviour
and pesticide environmental fates are in conducting realistic risk assessments,
whilst current risk assessment approaches can be overly protective. We hope that
our mechanistic modelling approach can help improve the way lower tier
earthworm risk assessment is carried out.
507
Use of lab and field studies to develop a comprehensive risk assessment of
methoxyfenozide for honey bees
G. Meregalli, Dow AgroSciences Italia srl / Regulatory Sces & Government Aff.;
V.J. Kramer, Dow AgroSciences LLC / Analytical Chemistry and Environmental
Sciences
Methoxyfenozide is an ecdysone receptor agonist that behaves very differently
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from other insect growth regulators such as chitin synthesis inhibitors and juvenile
hormone analogues. Several lab and field studies, including hive feeding studies,
have shown low to no effects of methoxyfenozide on honey bee adults and brood.
Field exposure studies were conducted to determine potential residues found in
hives following applications in blooming orchards. Residues in pollen, nectar and
honey bee larvae were quantified. An exposure-based risk assessment comparing
exposure to toxicity showed low risk to honey bee colonies following field
applications of methoxyfenozide.
508
A comparative distribution-based analysis of HC5 values and data from
ecological communities results in similar ecotoxicological thresholds of
concern for PSII inhibiting herbicides
M. Gustavsson, Department of Biological and Environmental Sciences; L.
Posthuma, D. De Zwart, RIVM / Centre for Sustainability Environment and Health;
T. Backhaus, University of Gothenburg / Department of Biological and
Environmental Sciences
Species sensitivity distributions (SSDs) and distributions of toxicity values are used
for determining toxicological and ecotoxicological thresholds, the HC5 (hazardous
concentration for 5% of the species) and the TTC (threshold of toxicological
concern), respectively. An SSD describes the sensitivity distribution of a range of
species towards a single toxicant, while the TTC is based on the toxicity distribution
of a range of different compounds towards the same species or group of species.
Both concepts can be combined by using the distribution of HC5 values for a group
of substances in order to estimate the TTC. HC5- as well as TTC-values are usually
based on toxicity data from standard single species assays. However, the ecological
impact of a compound is the result of the reaction of a range of interacting species.
In order to explore the impact of using data from ecological communities instead of
single species, we performed a comparison of the TTC based on HC5-values with
the TTC based on community ecotoxicological data (threshold of concern for
community toxicity, TCCT). This study was performed by using toxicity data for
Photosystem II- inhibiting herbicides to single algal species and algal communities.
Single-species based SSDs and the corresponding HC5 values were established for
seven different herbicides. Community ecotoxicity data were collected for 17
herbicides. The resulting thresholds were 6.8 nmol/L for the TTC based on HC5
values and 3.5 nmol/L for the TTC based on community data. This indicates that
indirect ecological effects and species interactions do not seem to play a major role,
as long as photosynthesis is in focus.
509
A new method for assessing environmental risk of plant protection products
M. Klar, H. Sundberg, J. Axelman, Swedish Chemicals Agency
An analysis of the validity of the current risk assessment methodology from
regulatory point of view, indicates that it is not sufficiently valid nor reliable, which
are fundamental criteria of a scientific method. It is concluded that current
methodology is highly complex, flexible, non-standardised and relies to a great
extent on expert judgement, which makes conclusions unpredictable, and has
practical implications on the member states ability to fulfil legally binding
authorisation time-limits. The unavoidable component of subjectivity that lies
within expert judgement hampers the method’s appropriateness from a
harmonisation perspective. Further, it is concluded that the overall uncertainty in
environmental risk assessment is high. In summary, current methodology is
inappropriate as a decision base within the regulatory context. In conditions of low
validity and high uncertainty, it is suggested to restrict the method to fewer
predictors of equal weight. This would increase the predictive ability in a broader
context as bias towards the sample is reduced; it would increase transparency; and
decrease the need of validating data. To increase reliability further, we propose to
standardise input data and minimise the influence of expert judgement on
individual products by limiting the assessment using only first-tier. This would
improve output/conclusion predictability of assessments as well as facilitating the
dossier compilation, which in turn would reduce business risks and authorisation
costs. Exposures and effects from pesticides in the field should be compared with
the outcome of the risk assessment, i.e. prospective and retrospective risk
assessments should be applied in concert. Since also the proposed method’s validity
will be low, a continuous feed-back loop of validating effect and exposure data is
crucial to refine and improve the method. To sum up, as a remedy to the
shortcomings of the current methodology, we here present a new risk assessment
method which better fulfils requirements of validity and reliability. The method
contains fewer, more robust and fixed input parameters than today. Since
uncertainty is high and the amount of validating data is low, the method is focused
on relative rather than absolute risks, and include both prospective and retrospective
risk assessment elements that are applied in concert. In this way, the new method
meets the legal requirements of being scientific and to address uncertainty in a
comprehensive way.

Reduction strategies of micropollutants from large and
small-scale sewage water facilities (II)
510
Enzymatic degradation of hormones and EDCs in wastewater - a novel
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biotechnological approach
D. Becker, Goethe University Frankfurt / Aquatic Ecotoxicology; R. Schoevaart,
Chiralvision; O. Couillerot, J. De Gunzburg, DaVolterra; M. de Cazes, J.
Sanchez-Marcano, M. Belleville, Institute Européen des Membranes; S. Insa,
Institute for Water Research ICRA; M. Llorca, IDAEA, CSIC; S.
Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water Quality; D.
Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and Water
Research; J. Oehlmann, Johann Wolfgang Goethe-Universitat Frankfurt / Aquatic
Ecotoxicology; M. Wagner, Goethe University Frankfurt / Aquatic Ecotoxicology
Micropollutants (e.g., pharmaceuticals, hormones) are continuously released into
the environment in low concentrations. Concerns have been raised regarding their
toxicity and their limited degradation during conventional wastewater treatment.
The EU-project ENDETECH develops a novel biotechnological approach to
degrade micropollutants. Specific enzyme libraries were screened to identify
promising candidates that remove these pollutants effectively. The enzymes are
optimized and immobilized for an application in bioreactors. Priority targets of
enzyme selection are antibiotics, hormones, and EDCs. Every step within the
project is accompanied by in vitro bioassays for endocrine effects (estrogenicity,
androgenicity) and mutagenicity. This is to evaluate the degradation of effects and
assess potential new effects caused by generated transformation products.
Degradation of target compounds was also monitored by on-line SPE-LC-MS-MS
and data processed using TraceFinder 3.1. Several enzymes were discovered; and
those ones from fungi (i. e., laccases from T. versicolor, M. thermophila) were the
most promising, especially regarding EDC-degrading activity. The degradation of
antibiotics after lab-scale enzymatic treatment in buffered water was already
successful, such as tetracycline and erythromycin which were degraded by 78% and
52%, respectively after 18 h. The next major aspect is a proof of concept, i. e. the
feasibility of enzymatic treatment under “real world” conditions in wastewater.
First experiments with endocrine active hospital wastewater showed a significant
reduction of androgenicity and estrogenicity. For example the latter was reduced by
80% after 24 h laccase treatment. Furthermore we investigated the degradation of
mixtures of known endocrine disrupting chemicals. They were conducted in
ultrapure water and in real wastewater. The degradation of EDCs with laccase is
feasible, even at very low enzyme concentrations. The degradation by immobilized
enzymes is faster compared to free enzyme but this tendency is superimposed by
the adsorption of the carrier. Compared to the mixtures of known EDCs, we did not
observe a degradation of unknown EDCs in wastewater this time. A solution would
be a higher enzyme activity. These findings demonstrate that the enzymatic
treatment technology can be an efficient and eco-friendly alternative or addition to
existing technologies.
511
Ozonation: a way to reduce antivirals in wastewater effluent?
G. Fedorova, University of South Bohemia in CB / Faculty of Fisheries and
Protection of Waters South Bohemian Research Center of Aquaculture and
Biodiversity of Hydrocenoses Vodnany Czech Republic; R. Grabic, University of
South Bohemia in CB / Faculty of Fisheries and Protection of Waters, South
Bohemian Research Center of Aquaculture and Biodiversity of Hydrocenoses; H.S.
Söderström, Umea University
G. Fedorova1,2, R. Grabic2, H. Söderström1 1Department of Chemistry, Umeå
University, Sweden 2University of South Bohemia in Ceske Budejovice, Faculty of
Fisheries and Protection of Waters, South Bohemian Research Center of
Aquaculture and Biodiversity of Hydrocenoses, Zatisi 728/II, 389 25 Vodnany,
Czech Republic Keywords: Antivirals; ozonation; high resolution mass
spectrometry; transformation products. Antivirals have recently been widely
detected in wastewaters and surface waters, particularly during the seasonal and
pandemic outbreak of influenza virus. Concerns have been raised that once in the
environment, they can induce resistance to antivirals in the influenza viruses. An
antiviral resistant virus in worst case can be transmitted to humans. Neuraminidase
inhibitors (NAIs) are antivirals used for treatment of influenza A and B.
Oseltamivir (Tamiflu ®) is the most commonly used NAI; at least 75% is
metabolized to the active metabolite oseltamivir carboxylate (OC) in the human
body. Zanamivir (Relenza ®) (Za) is excreted almost 100% unchanged from treated
humans. Amantadine (symmetrel ®) (Am) is an antiviral that is no longer
recommended for treatment of influenza but jet still used in, for instance, Asia.
Previous studies have shown that these antivirals are not well removed or degraded
by conventional wastewater treatment. In this study, the removal of the three
antiviral compounds Am, OC and Za and the formation of their transformation
products (TPs) during wastewater ozonation, were studied. Secondary biological
treated effluents from two wastewater treatment plants in Sweden with target
compounds at the concentration 20 µg L-1 were treated. The removal profile of
target antivirals as well as formation of their TPs was studied by liquid
chromatography/high resolution mass spectrometry. Two hours of ozone exposure
at a concentration of 148 mg ozone/10 mg TOC led to complete removal of the
three antiviral drugs. Two, five and one TPs were identified for Am, OC and Za,
respectively. The increasing of TPs concentration followed the decrease of
concentration of target compounds. Patterns for the TPs formation did not differ
between the two wastewaters. Acknowledgements The authors gratefully
acknowledge the Swedish Research Council Formas, Ozone Tech Systems OTS
AB, GlaxoSmithKline Country and Merck Millipore Sweden, CENAKVA
CZ.1.05/2.1.00/01.0024 project, and the LO1205 project with financial support
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UV disinfection of secondary wastewater effluents: Effect of irradiation time
on the removal of organic micropollutants
L. Paredes; J.M. Lema, F. Omil, University of Santiago de Compostela / Chemical
Engineering; M. Carballa, University of Santiago de Compostela
The presence of organic micropollutants in receiving water bodies from its
incomplete removal during the conventional wastewater treatment constitutes a
potential risk for aquatic ecosystems. Although UV irradiation is an advanced
treatment technology employed in wastewater treatment plants (WWTPs) to reduce
pathogenic activity, some works have demonstrated its efficiency to remove certain
organic micropollutants. However, the application of UV photolysis can generate,
in some cases, intermediate products more toxic than the parental compound.
Therefore, the main objective of this work was to assess the effect of UV irradiation
time on the removal of micropollutants from secondary wastewater effluents,
taking into account, the toxicity and the disinfection of treated effluent. The
influence of background effluent matrix and temperature on the photodegradation
of the selected micropollutants was also evaluated. For this propose, three
secondary effluents from small and medium scale WWTPs (14,000 inh-eq; 184,000
inh-eq and 132,300 inh-eq, respectively) were tested. All experiments were carried
out in a UV laboratory reactor provided with a low pressure lamp (nominal power
15 W and monochromatic radiation at 254 nm) in batch mode. The ecotoxicity of
the obtained samples was evaluated employing the bacteria Vibrio fischeri while
the disinfection efficiency of UV treatment was measured through the
determination of coliforms and Escherichia coli. According to the results obtained,
UV irradiation is considered an effective treatment technology to reduce the
concentration of the selected organic micropollutants in secondary wastewater
effluents, even those recalcitrant compounds, such as carbamazepine and
diclofenac (removal efficiencies obtained above 57% and 99%, respectively, after
30 min of treatment). The effects of background effluent matrix and temperature on
the photolysis of the studied micropollutants were not observed in this work. The
optimization of UV exposure time was considered a key factor to ensure the
complete photodegradation of the selected organic micropollutants, thus avoiding
the possible appearance the intermediate products more toxic than parental
compounds.
513
Removal of sulfamethoxazole via amonia oxidizing bacteria co-metabolism
E. KASSOTAKI, ICRA / Technologies and Evaluation; G. BUTTIGLIERI,
Catalan Institute for Water Research ICRA / Technologies and Evaluation; I.
RODRIGUEZ-RODA, Universitat de Girona and ICRA / LEQUiA; M. PIJUAN,
Catalan Institute for Water Research ICRA / Technologies and Evaluation
The sulphonamide antibiotic sulfamethoxazole (SFX) has been frequently detected
in wastewater treatment plants (WWTP) and surface waters. Up-to-date
investigations pertaining to SFX elimination are marked by inconsistent results.
Advanced treatment processes are promising compared to the conventional ones,
but limitations are posed due to maintenance and operational costs. Hence,
biodegradation is considered to be one of the most promising technologies due to its
low cost and its potential for complete micropollutants removal. Previous studies
have demonstrated that the removal of pharmaceutical compounds can be enhanced
in nitrifying systems, due to the activity of ammonia oxidizing bacteria (AOB)
which could co-metabolize these compounds using one of its key enzymes,
ammonia monooxygenase (AMO), but studies regarding SFX removal by enriched
AOB cultures are currently lacking. This study explores the biodegradation
capacity of an enriched AOB culture (>80% of the microbial population belonging
to the AOB group) present in a nitritation sequencing batch reactor treating reject
wastewater (1g N-NH4/L) towards SFX, under different conditions. The aim was to
demonstrate if AOB was able to degrade SFX and if so, under which conditions.
Batch experiments were performed in duplicates using enriched AOB biomass
withdrawn from the nitritation SBR, in order to assess: i) the effect of the nitrifying
activity (measured as nitrification rate), ii) the effect of ammonia starvation, iii) the
role of AMO enzyme and iv) the contribution of the heterotrophic activity (addition
of acetate), on SFX degradation. Three different NH4+ loading rates providing
different ammonia oxidation rates in the batch reactor (0.65, 0.33 and 0.16mg/min)
were tested, while the initial mass of SFX, ATU and acetate that were spiked into
the system was 100μg, 25mg and 100mg, respectively. Additionally, and for each
of the tests, an abiotic control experiment was conducted to exclude any chemical
reaction. In all tests, pH and temperature were controlled and aerobic conditions
were ensured. The results showed that the enriched nitrifying biomass removed
SFX via co-metabolism, producing one of its known metabolites (4-Nitro-SFX) but
at a lower concentration. This removal was enhanced when increasing nitrifying
activity, reaching values around 80%. Moreover, it was found that the activity of the
AMO enzyme was directly linked to SFX degradation.
514
Biotransformation of organic micropollutants in the methanogenic step of
sewage sludge anaerobic digestion: experimental results and modelling
L.G. Gil, University of Santiago de Compostela / Department of Chemical
Engineering; M. Carballa, University of Santiago de Compostela; J.M. Lema,
University of Santiago de Compostela / Chemical Engineering
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Organic micropollutants (OMCs) in sewage treatment plants tend to sorb in
suspended solids. Sewage sludge is mainly used as biosolid; consequently, to avoid
the release of micropollutants into agricultural land they might be removed during
sludge anaerobic digestion (AD). AD is a complex process constituted by various
steps that might have different influences on the removal of OMCs. Therefore, in
order to increase the removal efficiency of these compounds, it is necessary to
understand their behaviour in each step. This study aims to investigate the fate and
biotransformation of usually detected micropollutants in sewage sludge during
methanogenesis, which is a key step in AD. To this end, kinetic experiments in a
continuously stirred methanogenic digester were performed. The fate of an initial
pulse of galaxolide (HHCB), tonalide (AHTN), ibuprofen (IBP), naproxen (NPX),
sulfamethoxazole (SMX), trimethoprim (TMP), erythromycin (ERY), fluoxetine
(FLX), carbamazepine (CBZ), triclosan (TCS), estrone (E1), 17β-estradiol (E2) and
17α-ethinylestradiol (EE2) was followed during time. The behaviour of the added
OMCs was straight related to its solid–liquid partition coefficient (Kd); thus, some
of them remained mainly in the liquid phase, meanwhile others sorbed into solids.
In addition, experimental results suggest that biotransformation mechanisms could
take place at different extents in the liquid and solid phase, depending on the OMC.
Total concentrations were adjusted to a proposed biotransformation kinetic model,
which seems to be appropriate to describe the behaviour of OMCs during
methanogenesis and to quantify the capability of methanogenic biomass to
biotransform OMCs. Several biotransformation kinetic models are being developed
in order to simulate accurately the fate in both the liquid and solid phase of
methanogenic sludge. In terms of removal, this study argues that methanogenesis
has a high impact in the remotion of several OMCs, being a key step in the
biotransformation of SMX, TMP, EE2, NPX, FLX and TCS. Accordingly,
anaerobic digesters in sewage treatment plants should maximize the methanization
of the feeding sludge in order the increase the removal of present OMCs.
515
Is combination of UVC and H2O2 effective to remove estrogens from water?
B. CEDAT, COMAPINSA Lyon / LGCIE
Water pollution is of major concern in France. Half of water resources was still not
meeting the European quality requirement in 2012. Moreover, recent progresses in
analytical chemistry have identified numerous micropollutants in Wastewater
Treatment Plant (WTP) discharge coming from urban, agricultural or industrial
activities. Amongst hundreds of micropollutants, estrogenic compounds were
shown to cause endocrine disruption in fish at very low doses and suspected to
impact human fertility. Therefore, WTP upgrade is needed to eliminate them.
Advanced oxidation processes were shown to eliminate up to 80% of targeted
micropollutants. However small and middle sized WTP (< 10000 inh. eq.) are
poorly equipped despite representing 90% of the overall French WTP. Advanced
Oxidation Processes (AOPs), based on the generation of highly reactive hydroxyl
radicals for the unselective oxidation of chemical pollutants can be an adequate
solution. This study aims at developing a cost-effective UV/H?O? advance
oxidation process (AOP) in order to reduce estrogenic activity in small and middle
sized WTP discharge. Experiments were conducted at 20°C with a UV reactor
(COMAP WT) and a 55W low pressure lamp (Phillips) emitting at 254nm. Local
tap water (Lyon, France) was added in a 50L glass tank and circulated at a flow rate
of 40L/min in a closed system. A mixture of Estrone (E1), β-Estradiol (E2), and
α-ethynyl estradiol (EE2) was added at 5µM and degradation rates were measured
during either UV (photolysis) or UV + H?O? treatments over 60min. Samples were
taken every 10 minutes and analyzed by HPLC. Three different concentrations of
H?O? were tested: 10, 50 or 100mg/L. First results showed a low degradation of E2
and EE2 by photolysis after 60 min exposure (< 20%) in tap water but E1 was well
degraded (up to 80%). When adding H?O?, every hormones degradation rate were
significantly improved. Degradation rate reached 80% for E1 and 90% for E2 and
EE2 at 10mg/L H?0?. Total degradation was both reached with 50mg/L and
100mg/L H?0?. These results pointed out that estrogens removal can be highly
enhanced by combining UV and H?O?. Further investigations are needed to test this
process on effluents at environmental concentrations.

Invertebrate models in environmental toxicology (III)
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Invertebrates as indicators for chemical stress in wastewater-influenced
stream systems: Toxic and endocrine effects in gammarids in two tributaries
of Lake Constance, Schussen and Argen
K. Peschke, H. Köhler, Tübingen University / Animal Physiological Ecology; R.
Triebskorn, University of Tuebingen / Animal Physiological Ecology
Anthropogenic pollutants released into the environment can cause short- or
long-term adverse effects in aquatic organisms. Unfortunately, conventional
wastewater treatment plants (WWTPs) are not, or only partially able to eliminate
micropollutants during wastewater purification. Activated carbon filtration is one
possibility to reduce micropollutants from the water cycle. Its efficiency with
respect to ecosystem health, however, is far from being understood. The current
work is integrated into the BMBF project "SchussenAktivplus", an
ecotoxicological research programme conducted in two tributaries of Lake
Constance, the rivers Schussen and Argen, Southern Germany. At the Schussen, an
activated carbon filter has been established at the WWTP Langwiese, Ravensburg,
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in winter 2013. Our part of the project focuses on assessing the overall health status
of gammarids in the rivers Schussen and, in parallel, at the river Argen as a
reference river. Two gammarid species were investigated in the present study:
Gammarus pulex and Gammarus roeseli. Gammarids are excellent monitoring
organisms, since they are widely distributed, occur in high abundances, are
characterized by a rather short generation time, and are highly sensitive to
pollutants. Samples were taken at different sites at the Schussen upstream and
downstream of the WWTP, and in parallel, at the Argen river. Sampling took place
several times prior and subsequent to the implementation of the activated carbon
filter. Analyses of heat shock protein (hsp70) levels allowed us to draw conclusions
about the general stress status of organisms based on proteotoxicity. Furthermore,
the gammarid populations from all sites were investigated with respect to sex ratio,
parasitism rate and fecundity. Based on the results of our study we conclude that the
gammarids’ health was impaired by the effluent of the WWTP Langwiese prior to
the upgrading. Subsequent to its upgrade, however, organisms collected at the
downstream site did not differ any more from gammarids collected upstream of the
WWTP with respect to the investigated health parameters. Therefore, the efficiency
of the activated carbon filter to eliminate toxic and endocrine chemicals from the
effluent seems to be obvious. However, since results obtained subsequent to the
upgrading are based on a dataset for a single year only, annual specific influences
cannot be excluded. Further investigations are therefore required to strenghten the
results.
517
Sediment ecotoxicity in Iberian basins: toxicity bioassays and the Toxic Unit
approach as complementary assessment tools
N. De Castro, Departament dEcologia; M. Kuzmanovic; N. Roig, Universitat
Rovira i Virgili; J. Sierra, Universitat Rovira i Virgili / Soil Science Unit; A.
Ginebreda, CSIC - Spanish National Research Council / Department of
Enviromental Sciences; D. Barcelo, IIQAB-CSIC / Institute for Environmental
Assessment and Water Research; M. López de Alda, Institute of Environmental
Assessment and Water Research IDAEA CSIC / Environmental Chemistry; S.
Perez, IDAEA-CSIC / Environmental Chemistry; M. Petrovic, ICRA; Y. Pico,
University of Valencia / Medicine Preventive; M. Schuhmacher, Rovira i Virgili
University / Chemical Engineering; I. Muñoz, University of Barcelona / Ecology
The quality of sediment is critical to the health of an aquatic ecosystem. Sediments
can accumulate high diversity of pollutants, which can disrupt biological
communities and alter the ecological status of ecosystems. Different bioassays have
been developed in the last decades in order to evaluate the effects of the exposition
of organisms to pollutants in sediment. These tests complement the information of
the biological quality and the chemical characterization of the sediment carried out
in monitoring programs. Therefore, the aim of this study was to analyse the
sediment ecotoxicity in four Iberian rivers based upon the results of chemical
characterization, considering priority and emerging pollutants and biological
responses. A battery of acute and chronic toxicity tests covering different trophic
levels were conducted to evaluate the toxicity of pore water and whole sediment.
The studied basins were the Ebro, the Llobregat, the Júcar and the Guadalquivir,
and the test organisms were Vibrio fischeri, Pseudokirchenriella sucapitata,
Daphnia magna and Chironomus riparius. Additionally, a broad spectrum of
priority and emerging pollutants (EDCs, pesticides, PhACs, perfluorinated
compounds, flame retardants, persistent organic pollutants and illicit drugs) were
analysed in the sediment matrix. The Toxic Unit (TU)approach was applied to
discern which compounds would explain the organism responses. EBR1 presented
the lowest EC50 for V. fischeri, followed by EBR2 and GUA4. 20% mortality was
found in EBR2, EBR3 and LLO5 for the D. magna test, and in JUC2 and JUC6
mortality levels were higher than 30%.The mortality of C. riparius was over 30% in
EBR1, coinciding with the results found with V. fischeri. Lower growth rates
respect to the control were detected in LLO5 (p< 0.05). According to these results,
the sediments that presented highest ecotoxicity were EBR1, EBR2, EBR5, GUA4,
LLO5 and JUC2. The Llobregat river presented the highest TUs levels. GUA1 and
EBR1 also presented high TUs levels. The main contribution to TUs were
pesticides, mainly chlorpyriphos. Significant correlations were found between C.
riparius endpoints and the D. magna TUs of PhACs, EDCs, illicit drugs and
pesticides. These results confirm that the battery of toxicity tests together with the
TU approach could be a good complementary tool for the determination of the
ecological quality of these four studied river sediments.
518
The comparability of toxicity endpoints in bees
P.J. Holder, University of Exeter / Biosciences; C.R. Tyler, Biosciences College of
Life and Environmental Sciences; J. Cresswell, Exeter University
Convenient model species are regularly used in pesticide risk assessments to
evaluate toxic effects for groups of species. For example, risk assessments for
pesticide effects on pollinators are currently carried out mainly on honeybees.
Many bee species however are exposed to pesticides applied to crops, with a wide
range of negative effects, and there is doubt as to whether honeybees are
representative of all bee species. Also, current risk assessments mainly focus on
short-term, lethal endpoints. Here we used the response-response relationship to
determine whether sensitivity to fipronil differs between two bee species (Bombus
terrestris and Apis mellifera) and several endpoints for toxicity testing.We plotted
the responses of bees exposed to identical doses of fipronil under laboratory
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conditions against one another to determine whether different species and endpoints
are equally sensitive. Bumblebees were more sensitive than honeybees to dietary
fipronil, up to 125 µg L-1,for the endpoints of longevity and feeding. Fecundity was
found to be more sensitive than both mortality and pollen feeding as an endpoint of
bumblebees exposed to dietary fipronil, up to 1.28 µg L-1, within queenless
microcolonies. In conclusion, the bumblebee (Bombus terrestris) would make a
better sentinel species than the honeybee (Apis mellifera) for determining toxic
effects on a social pollinator due to its increased sensitivity to toxicants across lethal
and sublethal endpoints. Among the endpoints we tested, bumblebee fecundity
would make a suitable endpoint for regulatory testing due to its higher sensitivity to
toxicants. Fecundity is an ecologically realistic endpoint which is reduced at field
realistic concentrations of fipronil and is demographically relavent to protection
goals.
519
Identification of trans- and cis-eQTLs in Lead-treated Drosophila Model
W. Qu, Wayne State University / Pharmacology; R. Pique-Regi, Wayne State
University / Center for Molecular Medicine and Genetics; D. Ruden, Wayne State
University / Department of ObGyn
Lead poisoning has long been a major public health issue globally. In order to better
understand how lead plays a role as a neurotoxin, we utilized the Drosophila
melanogaster model to study the genetic effects of lead exposure during
development and identify the lead-sensitive genes. Our group utilized the eight-way
Drosophila recombinant inbred lines (RILs) from the Drosophila Synthetic
Population Resource (DSPR, details in http://wfitch.bio.uci.edu/~dspr/) and
conducted RNA-seq and expression quantitative trait loci (eQTL) analyses to
validate our previously identified trans-eQTLs using microarrays (Ruden et al.,
2009). What we have found is that approximately 2/3 of total cis-eQTLs were
shared in both control and Pb-treated data. However, many of the trans-eQTLs
found in control samples shifted their positions after treatment with lead.
Cis-eQTLs are regulatory regions that are genetically linked to the gene, whereas
trans-eQTLs are regulators that are not genetically linked to the gene. The shifting
of entire trans-eQTL networks in the presence of lead was an unexpected finding in
our original study that we replicated in the current study. Using RNA-seq analysis
also helped narrow down each trans-eQTL network from the previous 5Mb to
within 1Mb, which makes future experimental validation and the identification of
causative single nucleotide polymorphisms (SNPs) in the trans-eQTLs possible. A
future advantage of RNA-seq over microarrays is that we can also identify splicing
QTLs (sQTLs), which are SNPs that regulate alternative mRNA splicing. The
identification and validation of both trans-eQTLs and sQTLs SNPs will be the basis
of our future research on this project.
520
Ecotoxicological effects of post-fire runoffs on aquatic invertebrate
detritivores
F.A. Carvalho, University of Minho / CBMA Center of Molecular and
Environmental Biology Biology Department University of Minho Campus of
Gualtar Braga; A. Pradhan, University of Minho / Department of Biology; N.
Abrantes, University of Aveiro / CESAMDAO; C. Pascoal, F. Cassio, University of
Minho / Centre of Molecular and Environmental Biology (CBMA), Department of
Biology
Mediterranean forests are highly susceptible to wildfires, which can cause several
impacts not only on burnt areas, but also on adjacent ecosystems. The washout of
ashes from burnt areas by surface runoff may transport to streams pyrolytic
substances, including polycyclic aromatic hydrocarbons and metals, which can be
toxic to aquatic organisms. However, there is still a lack of knowledge on the
impacts of post-fire runoff on stream biota. Here, we used aqueous extracts from
wildfires obtained in different areas (pine trees, high severity; eucalypt trees, high
severity and a stream) in Macida (Sever do Vouga, Portugal) to evaluate their
effects on the feeding behavior and biochemical responses of the invertebrate
detritivore Allogamus sp. The feeding activity was assessed by exposing animals
for 20 days to increasing concentrations (0, 50, 75 and 100%) of aqueous extracts
and allowing them to feed on leaves previously colonized in a stream by
microorganisms. To assess the biochemical responses, we measured the oxidative
stress biomarkers glutathione peroxidase, glutathione reductase,
glutathione-s-transferase, and the neuronal stress biomarker cholinesterases, in
invertebrates exposed for 96 hours to increasing concentrations of the aqueous
extracts. The invertebrate feeding rate decreased to 10% comparing to control when
animals were exposed to the highest extract concentration of wildfire aqueous
extracts from the eucalypt plantation. Severe inhibition of the feeding rate was also
found after exposure to wildfire extracts from the pine tree plantation (decreased to
18% at 75% extract concentration). Stream extracts had the less severe effects on
the invertebrate feeding rate, which was reduced to 50% at the highest
concentration. After exposure to the aqueous extracts, the activity of oxidative
stress enzymes increased significantly in a concentration-dependent manner, while
cholinesterase activity decreased. Overall, results suggested that post-fire runoff
affects the behavior and physiology of invertebrate detritivores with potential
impacts to their ecological role in streams. Acknowledgements:
FEDER-POFC-COMPETE and FCT supported this work (PIDDAC PEst-OE/BIA/UI4050/2014, PTDC/AAG-GLO/4176/2012)
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521
Microfluidic Lab-on-a-Chip Technologies - biocybernetic systems for aquatic
in situ ecotoxicology biotests
D. Wlodkowic, RMIT University / School of Applied Sciences
A major hurdle to widespread deployment of high-thoughput aquatic ecotoxicity
tests is the lack of enabling and automated analytical platforms. As such nearly all
currently performed experiments are done in multiwell microtitre plates or flasks
and require laborious, time-consuming manual manipulation of specimens and
solutions. Furthermore, static culture conditions often found in ecotoxicity testing
can lead to a significant bias in toxicity studies due to e.g. drug adsorption to the
surfaces and also secondary effects from the secreted by test organisms metabolites.
These major shortcomings have not been addressed as yet, and as a result
high-throughput analysis in ecotoxicology is still non-existent. The above
mentioned drawbacks can, however, be addressed from en engineering standpoint
by an emerging field of microfluidic Lab-on-a-Chip (LOC) technologies combined
with sophisticated optoelectronic sensors. The up-and-coming microfluidic
Lab-on-a-Chip (LOC) technology and micro-total analysis systems (µTAS) are
arguably the most promising platforms to address the inherent complexity of
biological systems with massive experimental parallelization and 2D+time
analysis. Microfluidics is uniquely aimed at manipulating liquids in networks of
microchannels where fluids exhibit different physic-chemical properties, when
compared to their behaviour at the macro-scale. LOC has already been widely
heralded as an emerging technology with a multitude of applications in
experimental cell biology and drug discovery. However, implementation of
microfluidic systems in ecotoxicology is virtually non-existent. Our pioneering
work provides a foundation for automated high throughput ecotoxicity biotests
using innovative Lab-on-a-Chip technologies. We are convinced that microfluidic
technologies can provide new vistas for high-throughput ecotoxicity studies on
selected aquatic test species. A key advantage of microfluidic systems as compared
to conventional static “Petri dish” testing is the miniaturization and automation of
analysis and special emphasis on analysis performed unded continous
microperfusion. We anticipate that rapid development, validation and adaption of
miniaturized fluidic technologies will bring us a step closer to realization of full
laboratory automation in ecotoxicology

Multistress in aquatic environments: the big picture (III)
522
Influence of temperature on the tolerance capacities of phototrophic and
heterotrophic biofilm communities to copper
A. Lambert, Irstea Lyon; A. Dabrin, Irstea centre de Lyon Villeurbanne / UR
MALY; S. Morin, Irstea / UR EABX; J. Gahou, Irstea Lyon; S. Pesce, Irstea / UR
MALY
Agricultural rivers are highly affected by metal pollution, with copper (Cu) being
frequently detected and impacting aquatic organisms In lotic ecosystems,
periphytic biofilms assume key ecological functions such as primary production
and nutrient cycling. These microbial assemblages are formed by phototrophic and
heterotrophic communities which are the first to interact with dissolved substances,
including Cu. Chronic exposure of biofilms to Cu can induce a succession of
phototrophic and heterotrophic species resulting in a replacement of the sensitive
species by more tolerant ones, thus leading to an increase in the tolerance of the
microbial communities to this toxicant (concept of pollution-induced community
tolerance, PICT). However, the pollution of surface waters and the resulting
ecotoxicological effects must be viewed in a context of global change since aquatic
systems are generally subjected to multi-stress conditions. Given the increase in
extreme climatic events due to climate change, acute variations in temperature may
represent an environmental stressor influencing microbial communities. Indeed,
even if effects of Cu on microbial communities are relatively well known, there is a
lack of data about the possible influence of temperature on the tolerance capacities
of biofilm to copper. Accordingly, the present study aimed to evaluate in
microcosms the influence of temperature on the tolerance level of microbial biofilm
communities to Cu. Natural summer communities, collected in a 18°C stream
water, were subjected for 4 weeks to 3 thermal conditions (18°C, 23°C and 28°C) in
presence or not of Cu. Tolerance levels of phototrophic and heterotrophic
communities were evaluated using short-term toxicity tests targeting
photosynthetic (yield) and enzymatic activities (β-glucosidase and
leucine-aminopeptidase), respectively. At the initial river temperature (18°C), our
results confirmed the tolerance increase to Cu after chronic exposure of both
phototropic and heterotrophic communities. While the increase in temperature only
had a limited effect on the tolerance level of communities pre-exposed to Cu, our
results showed a great influence of temperature on the Cu tolerance level of both
phototrophic and heterotrophic communities that were not pre-exposed to Cu. It
reveals that temperature is a primordial factor to take into account in the assessment
of tolerance capacities of biofilms to metal stress, especially when using PICT
approaches.
523
Salinisation effects on coastal freshwater ecosystems due to climate changes
C. Venâncio, Biology; B.B. Castro; N. Abrantes, University of Aveiro /
CESAMDAO; E. Anselmo, CESAM University of Aveiro; S. Antunes,
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University of Oporto / Biology; M. Moreira-Santos, University of Coimbra,
IMAR–CMA / Department of Life Sciences; A.M. Soares, Universidade de Aveiro
/ Department of Biology and CESAM; R. Ribeiro, University of Coimbra; I. Lopes,
University of Aveiro / CESAM Biology Department
Recent projections of the International Panel for Climate Change comprise among
others awareness regarding global sea level rise. Though some knowledge exists on
the impacts of salinity on freshwater ecosystems, a considerable uncertainty on
salinisation effects to these ecosystems still remains, denoting the need for further
detailed investigations on this issue. This work intended to contribute for a better
prediction of the effects provoked by salinisation to freshwater coastal ecosystems.
For this, four specific objectives were delineated: (i) determine the ecological
receptors at more risk, (ii) determine the ability of freshwater species to acclimate to
salinity, (iii) determine if an association exists between tolerance to salinity and
other chemicals, and (iv) assess the influence of salinity in interspecific
relationships (competition). To attain specific objective (i) and (ii), lethal and
sublethal monospecific assays were performed by exposing species, from different
trophic levels, to increased salinities (due to natural seawater and NaCl) before and
after being acclimated to low levels of salinity. To address specific objective (iii)
six clonal lineages of Daphnia longispina were exposed to lethal levels of increased
salinity and of four metals (copper, zinc, cobalt, chromium), to study the
associations between the sensitivity to salinity and metals. To tackle specific
objective (iv) microcosms experiments were done with two species of microalgae
exposed to increased salinity scenarios under the absence and presence of
inter-species competition. Obtained results suggest that, in a test-screening phase,
NaCl could be used as a surrogate of seawater effects on freshwater biota. As well,
when conducting predictive risk assessment of salinity effects the use of
zooplankton species is suggested as they revealed to be amongst the most sensitive
group to this stressor. No association between salinity and different metals was
observed. However, some clonal lineages of D. longispina exhibited an inverse
tolerance to these two type of chemicals, which may denote a higher risk of
extinction of natural populations, previously exposed to metal contamination, if
subsequente expure to increased salinity occurs. Finally, this study suggests that
salt stress can influence community composition by disrupting competitive
relationships. In this study, R. subcapitata lost the competitive advantage over C.
vulgaris when exposed to increased salinity.
524
Effect evaluation in multiple contaminated sites - a case study confirmed by a
microcosm approach
S. Rotter, Helmholtz Centre for Environmental Research / Department of
EffectDirected Analysis; M. Schmitt-Jansen, UFZ - Helmholz Ctre Environm.
Research / Department of Bioanalytical Ecotoxicology
Multiple contaminations of diverse natural and anthropogenic stressors essentially
complicate the link between exposure of site-specific stressors and effects on
freshwater organisms. The concept of pollution-induced community tolerance
(PICT) is a promising tool for site-specific effect assessment which might
overcome this limitation by quantifying community tolerance. In this study, PICT
was applied as diagnostic tool for the effect confirmation of a former effect-directed
analysis (EDA) study on sediments, which revealed three phytotoxic compounds in
a multiple contaminated site. In a case study, the impact of three site-specific,
phytotoxic compounds on periphyton was investigated in situ. Periphyton was
cultivated at a reference (R-site) and at a polluted site (P-site), previously analysed
by EDA. The sensitivity of R- and P-site communities to prometryn, tributyltin and
N-phenyl-2-naphthylamine was quantified by measuring the inhibition of
photosynthesis. Biomass, algal class- and diatom composition of periphyton was
analysed and exposure of contaminants detected. The study revealed that prometryn
was the only toxicant, effecting local periphyton. However, the polluted site
showed a rather high conductivity of 2000 µS cm-1, arousing the question of joint
effects from prometryn and high ionic loads. Therefore, the possible interaction of
prometryn and high ionic loads was investigated in a microcosm study under
standardised conditions. Joint effects of combined stress were found at ionic loads
higher than found in the field. Therefore, detected effects on periphyton tolerance in
the field are most probably based on the exposure to prometryn only. In conclusion,
the PICT concept allows an effect-based in situ hazard confirmation and should be
considered for hazard confirmation of phytotoxic contaminants for environmental
risk assessment.
525
Is the toxicity of pesticide mixtures on river biofilm accounted for solely by the
major compounds identified?
S. KIM TIAM, INRS - Eau, Terre et Environnement; S. Morin, Irstea / UR EABX;
B. Bonet, Institute of Aquatic Ecology / Institute of Aquatic Ecology; H. Guasch,
Institute of Aquatic Ecology; A. Feurtet-Mazel; M. Eon, Irstea / UR EABX; P.
Gonzalez, Géochimie et Ecotoxicologie des Métaux dans les systèmes Aquatiques
GEMA team UMR CNRS Université Bordeaux; N. Mazzella, Irstea
Comparative effects of long-term exposure to Polar Organic Chemical Integrative
Sampler (POCIS) extracts (PE) and to a reconstituted mixture based on the major
compounds quantified in the PE were evaluated on river biofilm communities. The
study aimed to characterize the effects of long-term and low-dose exposure to
pesticides on natural biofilm communities and to evaluate if the effects due to PE
exposure could be explained solely by the major compounds identified in the
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extracts. Biofilms from an uncontaminated site were exposed in artificial channels
to realistic environmental concentrations using diluted PE, with the 12 major
compounds quantified in the extracts (Mix) or with water not containing pesticides
(Ctr). Significant differences between biofilms exposed to pesticides or not were
observed with regard to diatom density, biomass (dry weight and ash-free dry
mass), photosynthetic efficiency (ΦpsII) and antioxidant enzyme activities. After
14 days of exposure to the different treatments, the observed trend towards a
decrease of mean diatom cell biovolumes in samples exposed to pesticides was
related to the control biofilms’ higher relative abundance of large species like
Cocconeis placentula or Amphora copulata and lower relative abundance of small
species like Eolimna minima compared to the contaminated ones. Principal
component analyses clearly separated contaminated (PE and Mix) from
non-contaminated (Ctr) biofilms; on the contrary, the analyses did not reveal
separation between biofilms exposed to PE or to the 12 major compounds identified
in the extract.
526
Depict the mechanisms governing parasite communities within Dreissena
polymorpha: stochastic, biotic interaction or driven by contamination?
L. Minguez, UPV Metz, CNRS UMR 7146 / LIEC CNRS UMR; S. Devin, LIEC
- Université de Lorraine - CNRS / LIEC CNRS UMR; S. Pain-Devin, Université
de Lorraine - UL / LIEC CNRS UMR; L. Giamberini, Université de Lorraine,
CNRS UMR 7360 / LIEC CNRS UMR
Parasitic ubiquity implies that every organism can be the host for a “cocktail” of
parasites. Due to their incredible diversity, their omnipresence in the environment,
the key roles they play in host population and community structures and also in
ecosystem functioning, parasites can no longer be ignored. Up to now studies on
host-parasite interactions have mainly focused on systems with one host infected by
one parasite species. The organisms, hosts or parasites, used for coinfection
investigations all displayed economic, veterinary and/or medical interests. In this
context, freshwater bivalves were poorly studied. By using the zebra mussel
(Dreissena polymorpha)as model host, the purpose of this talk is to explore: (1) the
drivers of coinfections, do parasites infect their host randomly? Do parasite
assemblages depend on the environmental quality? and (2) the effects of
coinfections on host physiology compared with single parasite infections. These
parasite communities infecting zebra mussels were studied at nine stations located
in the northern half of France and three in the United States of America on the
Mohawk River (New York State). Both community structures, physiological effects
on host and environmental quality (i.e. contamination levels) were studied. In order
to explore the drivers of coinfection, the first step was to define whether the
coinfection differed according to the host gender. Then, we seek for facilitation,
competitive exclusion or stochastic phenomenon between parasites through the
elaboration of a null model of coinfection. The effects of parasitism on host were
assessed on several cellular biomarkers commonly used in ecotoxicological studies.
The coinfection cases raised concerns in 20.34% of sampled zebra mussels. Among
infections with two parasite species, the association between ciliates Ophryoglena
spp. and RLO bacteria represented 65% of these coinfections. Results of null
models show that the presence of different parasite species within a same zebra
mussel host is a stochastic phenomenon. However, the deviation from this pattern
could be explained, at least partly, by differences in contamination levels
(particularly in zinc and to a lesser extent nickel). Even if these coinfections will be
only due to chance, they deserve more attention. Indeed, coinfections can
significantly modify the effects than each parasite species has on their host, and thus
lead to stronger biological effects.
527
Ocean acidification modifies the effect of antibiotics on natural marine
bacteria communities
T. Sircar, University of Gothenburg / Dept of Biological and Environmental
Sciences; M.E. Asplund, University of Gothenburg / Biology and Environmental
Science; S. Dupont, University of Gothenburg / Department of Biological and
Environmental Sciences; M.E. Granberg, Norwegian Polar Institute / Research
World oceans are becoming more acidic as they continuously absorb 25-30% of the
increasing amounts of atmospheric CO2. Since pre-industrial times the average
ocean surface water pH has decreased by 0.1 units, corresponding to a 26% increase
in hydrogen ion concentration. Given that atmospheric CO2 levels reach the
predicted 1000 ppm in 2100, the average surface ocean pH will decrease from 8.1 to
7.7 during the coming 90 years. Polar (amphoteric) organic contaminants, like
antibiotics, change net charge with pH in ways depending on molecular structure.
The neutral form is considered most bioavailable and thus most toxic. In future
more acidic oceans, polar organic contaminants will reside in forms differently
charged than today. The contaminant “toxicity map” may thus have to be redrawn.
We investigated the combined effect of reduced sea water pH and antibiotics on
natural pelagic bacterial communities collected during spring bloom and winter
conditions in the Gullmar fjord, Sweden. Collected seawater with intact pelagic
biological communities were exposed to amoxicillin (Amox), ciprofloxacin (Cip)
or no antibiotics at pH 8.1 and 7.7 (intermittent CO2 bubbling). Amox and Cip were
chosen due to their frequent use, occurrence in the marine environment, and
amphoteric properties acting opposite within the relevant pH span. We predicted
Cip to have a stronger bactericidal effect at pH 8.1, since a larger fraction then is
neutral compared to at pH 7.7. The opposite was predicted for Amox. Bacterial
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abundance was measured using epifluorescence microscopy (DAPI-staining) and
bacterial production was quantified with 14C-leucine incorporation techniques.
Bacterial community diversity was identified using DGGE on rpoβ gene
amplicons. Acidification alone consistently reduced bacterial abundances and
stimulated production. A clear combined stress effect of pH and antibiotics was
observed acting on all measured variables, where the presence of Amox augmented
the pH effect while Cip hampered or even reversed it. The less diverse winter
bacteria community appeared more sensitive and thus less resilient compared to the
more diverse spring bloom community. As predicted, the bactericidal effect of
Amox was greater at low pH while the opposite was true for Cip. We conclude that
impact assessments of ocean acidification on marine organisms should include
effects of pH induced change in polar contaminant bioavailability and toxicity.

Soil Ecology and Ecotoxicology: Pillars Supporting the
Conservation and Protection of Soil Biodiversity and
Ecosystem Services during the International Year of Soils
528
Soil bioindicators: hoSoil properties influence their responses and how to
select them in function of the site issues?
B. Pauget, University of Franche-Comte, UMR UFCCNRS 6249; L. Rougé,
Ingénierie Durable; A. Bispo, ADEME; V. Grande, Pinchin Environmental INC; T.
Beguiristain, LIEC Université de Lorraine CNRS; J. Bessoule, Université de
Bordeaux; J. Bodilis, Universite de Rouen; R. Chaussod, INRA Dijon; N.
Cheviron, INRA; M. Coeurdassier, University of Franche-Comte / UMR
ChronoEnvironment; J. Cortet, Univrsité de Montpellier; S. Criquet, Université
Cézanne; S. Dequiedt, INRA Dijon; O. Faure, Ecole Nationale Superieure des
Mines de Saint-Etienne Centre SPIN / CNRS / UMR 5600
Environnement-Ville-Société; C. Gangneux, I. Gattin, Esitpa; M. Le Guédard, LEB
Aquitaine Transfert ADERA; A. Hitmi, IUT Clermont Ferrand; N. Laurent, M.
Legras, Esitpa; S. Nélieu, INRA PESSAC; N. Ruiz, IRD Bondy; S. Taibi, Esitpa; F.
VANDENBULCKE, LGCgE, Universite de Lille 1 / LGCgE EA Univ Lille
Fonctionnement des Ecosystèmes Terrestres Anthropisés Cité Scientifique SN
Rdc F Villeneuve dAscq France; A. de Vaufleury, University of Franche-Comte /
Department of ChronoEnvironment; C. Villenave, ELISOL Environnement; G.
Pérès, INRA Agrocampus Rennes
Introduction - Despite no European directive exists for soil protection, this key
component of ecosystem needs to be protected. To fill the lack of tools to monitor
the soil threats and to assess the impact of soil management, biological indicators
have been developed in the French program Bioindicators 2 (ADEME). To
facilitate the choice of relevant bioindicators by end-user depending on their
problematic, the objective was also to develop a web interface. On the 47 plots of 13
sites (agricultural, industrial and forest), the influence of soil characteristics and soil
use on the response of 80 biological parameters (fauna, flora and microorganisms)
have been assessed by using linear multivariate regressions. Results - The soil
texture and the organic carbon rate have been identified as the main soil
characteristic influencing the biological responses, even if each bioindicator is
influenced by its own pool of soil parameters. It underlines the necessity to use
battery of bioindicators for an integrative assessment of soil quality. An influence
of soil contaminants (organic or metallic) have been highlighted for 86% of the
bioindicators showing the necessity to consider their bioavailability for suitable soil
management. A web interface has been implemented
(http://ecobiosoil.univ-rennes1.fr/ADEME-Bioindicateur/). It presents all the
biological methods developed in the program and allows consultation of the
variation range of each bioindicator considering site contexts and soil
physico-chemical characteristics of soils thus leading to provide a first benchmark.
It also provides tools to the end-users to select the bioindicator(s) which best fit(s)
with their own site problematic (agricultural practices, bioavailability of
contaminants, soil monitoring...) and to communicate (technical sheets...).
Conclusion – For the first time, the soil properties influence on the response of 80
bioindicators was characterized under similar environmental conditions. As each
bioindicator is influenced by a specific pool of soil parameter, chemical measures
cannot be used as a surrogate of biological measures. This program has provided
usable tools for a biologically-based site management.
529
Incorporation of a new A horizon 'soil fingerprinting' framework into soil
ecotoxicity assessments
N.C. Feisthauer, C.A. Fox, Agriculture and Agri-Food Canada / SCIENCE AND
TECHNOLOGY BRANCH; G. Broll, University of Osnabrueck / Institute of
Geography; C. Tarnocai, E. Kenney, D. Kroetsch, Agriculture and Agri-Food
Canada / SCIENCE AND TECHNOLOGY BRANCH; M. Joschko, Leibniz Centre
for Agricultural Landscape Research / Institute for Landscape Biogeochemistry
Soil quality is fundamental to soil biodiversity, function and the provision of
services such as food production, and is derived from characteristics of soil
biological, chemical and physical components. Each of these components
influences the response of soil organisms to contamination and should be
considered in the interpretation of ecotoxicity assessments. However it is difficult
to describe the constituents of soil physical, chemical and biological components in
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a manner that is succinct, repeatable and has the potential to be quantified. A unique
"soil fingerprinting” Framework was developed to record and monitor the impacts
on soil quality from environmental stressors and land use management. The
Framework provides an enhanced soil A horizon descriptor methodology to
systematically track and record change in soil chemical, physical and biological
characteristics. The enhanced horizon designation generated is analogous to a
genetic code or "soil fingerprint” for an individual soil sample at the time the
sample was collected. The Framework monitors A horizon characteristics that not
only represent dynamic soil properties (e.g., soil structure, organic carbon, etc.) but
also soil and land information (e.g., soil texture, land use) providing data to allow
comparative interpretations of soil quality changes and identify trends due to
human activities (e.g., soil management practices, remediation, etc.) among
different soils, or the same soils under different conditions or at different times. The
design of the Framework is modular, meaning any level of information can be
removed and new levels can be added. For example, levels for soil microbial
respiration, root biomass, microarthropod toxicity etc. can be added. The
Framework then generates fingerprints that are unique identifiers of the nature and
context of the key dynamic soil properties related to soil quality as one integrated
descriptive label together with ecotoxicity information. For instance, by including
soil structure, the Framework can integrate physical characteristics that
significantly influence soil biological endpoints but that are not often included in
ecotoxicity assessments. A database of fingerprints, generated either over time or
among sites, provides enhanced opportunities to quantitatively analyse multiple
lines of evidence in contaminated site assessments.
530
Soil microbial response to toxicants varies with soil moisture and temperature
S. Thiele-Bruhn, University of Trier / Soil Science; R. Reichel, Department of Soil
Science
In guidelines, it is not regulated or considered that the status of soil biota is not
constant but may vary depending on soil moisture and temperature. This might
influence the biodiversity of soil organisms as well as their susceptibility towards
chemicals. The effect of different soil moisture and soil temperature on the
susceptibility of soil microorganisms towards selected toxicants was tested. To this
end, soils were either pre-incubated at three different temperatures (10, 20, 30 °C)
or (b) at three different soil moisture levels (30, 50, 70% WHCmax). Microbial
respiration, microbial biomass Cmic and Nmic and dehydrogenase activity were
determined as endpoints to investigate dose-related effects of bronopol. In a second
study, soil samples were exposed to repeated drying and rewetting cycles in a 49-d
fully controlled climate chamber pot experiment with planted soil. Sulfadiazine was
added with manure and effects on microbial community structure were determined
from PLFA and 16S rRNA gene analysis. Results show that the pre-incubation of
the soil samples at different moisture and temperature status altered the diversity of
the community. Consequently, this changed the susceptibility of the microbial
community towards bronopol. Dose-related effects of bronopol varied between
samples of different pre-incubation status. A stronger effect on samples with higher
biomass and respiration activity in the control corresponds with the biostatic
mode-of-action of the pollutant that requires an active microbial community to
exert its effect. Drying-rewetting influenced the microbial community.
Significantly lower total PLFA concentrations (p< 0.05) were determined in
sulfadiazine treated samples when they were additionally exposed to
drying-rewetting cycles. Similar results were found by 16S rRNA gene analysis.
Significant shifts (p< 0.05) in the ß-proteobacteria and pseudomonas community
structure depended on not only on drying-rewetting but even more on the direction
of the soil moisture change. It is concluded that toxicity tests with soils not only
require the definition and standardization of test parameters but also of the
pre-treatment of the soil samples. Also, it must be expected that effects of pollutants
in a field soil may significantly deviate from the results of laboratory tests.
531
Spatial and temporal dependency of ecosystem services on soil processes in
invaded grasslands.
S.D. Siciliano, University of Saskatchewan / Toxicology Group and Department of
Soil Science; E. Lamb, Saskatchewan University / Plant Ecology and Biostatistics
Dept; M. Brummell, University of Saskatchewan
The protection of soil processes from abiotic and biotic stressors is rationalized on
the basis that these processes are linked to critical ecosystem services. Ecosystem
services such as climate regulation, pollutant degradation, nutrient cycling, biomass
degradation and forage quality are spatially dependent and temporally variable
across a landscape. Thus, in order to link soil processes and community structure to
ecosystem services, one should incorporate spatial and temporal variability of these
services and their corresponding link to the soil community.We investigated the
temporal and spatial dependency of ecosystem services and soil community
structure across in a rangeland undergoing smooth brome invasion from soil thaw to
freeze (26 weeks) in the summer of 2014. Smooth brome invaded soil samples had
substantially altered carbon dioxide flux, nutrient cycling and biomass recycling
compared to the native plant community. Invaded soil communities had increased
C, N and S cycles but had decreased biomass decomposition activity. Other
indicators of soil community structure such as dehydrogenase or phosphatase
activity were not influenced by invasion and gross physical parameters such as
moisture and temperature were also not affected by invasion. In previous work we
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demonstrated that there were substantial changes in microbial richness and nitrogen
cycling associated with smooth brome invasion. If this trend continues at this site, it
appears that these alterations in microbial community structure result in changes in
ecosystem services.
532
Wastes or products? Can agricultural application be (part of) the solution for
the disposal of organic wastes?
J. Renaud, Department of Life Sciences; S. Chelinho, IMAR - CMA / Department
of Life Sciences; P. Alvarenga, Polytechnic Institute of Beja / Department of
Tecnologies and Applied Sciences; C. Mourinha, Polytechnic Institute of Beja; P.
Palma, Instituto Politécnico de Beja / Department of Tecnologies and Applied
Sciences; J.M. Sousa, Faculty of Engineering of University of Porto / Chemical
Engineering; T. Natal da Luz, University of Coimbra / Department of Life Sciences
In recent years the production of organic wastes has increased rapidly and their
deposition in landfills constitutes an unsustainable way of waste disposal. Thus
alternatives must be found. The use of organic wastes as soil amendments in
agriculture could be an important alternative benefiting from their high nutrient and
organic matter content and also their positive effects on the aggregation and
structural stability of soils. However, this practice should be carefully monitored for
the environmental risk posed by many wastes due to the presence of substances
with hazardous effects on soil organisms. So, how to properly assess the risks of
wastes? With this question in mind, and based on data from reproduction
(Enchytraeus crypticus, Hypoaspis aculeifer, Eisenia andrei) and germination tests
(Lactuca sativa and Lolium multiflorum) for 9 different organic wastes, this
presentation aims at discussing the challenges and necessary changes to implement
in a foreseeable assessment scheme to better unravel the potential risks of organic
wastes and their use as soil amendment products. Results obtained demonstrate that
organism responses were not consistent and no general sensitivity trend across all
wastes could be found. This supports the need for a test battery including several
organisms to account for differences in sensitivity and in exposure routes to
adequately evaluate environmental impacts. Furthermore, wastes with low
contaminant loading in some cases showed higher toxicity than wastes with high
levels of contaminants. This suggests that chemical analysis per se is not sufficient
to assess environmental risks since it may over or under estimate the toxicity of
wastes. This also indicates that the list of parameters for analysis should be
extended beyond traditional contaminants (e.g., pH and salinity) that, in some
cases, may be the ones originating toxicity. Overall the re-use of wastes as soil
amendments would benefit the reduction of waste disposal and improve soil quality
for agricultural crops reducing the need of inorganic fertilizer application. This
strategy could also aid in promoting good practices for waste producers in order to
reduce potential hazards and be eligible for agricultural application. This study
highlights the need to expand the list of chemical parameters to screen and the need
of including ecotoxicological tests as a complement of chemical analysis to
evaluate the quality of wastes as soil amendments.
533
Novel endpoints for the Enchytraeid Reproduction Test - hatching, growth,
full life cycle - to estimate population dynamics
R.C. Bicho, Universidade de Aveiro / CESAM Department of Biology; F.C.
Santos, Biology CESAM; M. Gonçalves, University of Aveiro, Department of
Biology & CESAM / Biology; A.M. Soares, M. Amorim, Universidade de Aveiro /
Department of Biology and CESAM
Soil ecotoxicity standard tests for invertebrates are usually limited to the
assessment of endpoints like survival and reproduction. Adverse effects may occur
at other developmental stages, e.g. embryo development, hatching or growth. The
species Enchytraeus crypticus is a model organism in the standard soil
ecotoxicology test, where survival and reproduction are assessed. In the present
study we optimized the method to include additional endpoints. Tests start with
synchronized age organisms’, a major advantage compared to the standard. The test
includes additionally hatching success, growth, maturation status and full life cycle.
Moreover, cocoon production and population growth rate were calculated.
Cadmium was used as validating test substance. Results indicated that Cd is
embryotoxic, main effect occurs on the embryo developmental stage and maturity.
Further, the full life cycle test can discriminate between pre- and post-embryo
formation and provides life-history information that can be integrated to predict
population increase and population growth rate.

Innovations in environmental analytical chemistry: the quest
for pollutants using target and non-target approaches (III)
534
'Semi-Targeted' Analysis of the River Thames: Combining Targeted and
Non-Targeted Approaches for Pharmaceutical and Illicit Drug Residue
Detection
K. Munro, Analytical and Environmental Science; A. Edge, C.P. Martins, Thermo
Fisher Scientific; D.A. Cowan, Kings College London / Drug Control Centre; L.
Barron, Kings College London / Analytical and Environmental Science
The potential of suspect/non-targeted analytical approaches using high resolution
analytical techniques for pharmaceuticals and related contaminant identification in
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the environment has been widely acknowledged in recent years. By developing
better post-data acquisition mining tools, a larger number of unknown contaminants
can be potentially identified in parallel with a traditional targeted analysis. A more
comprehensive understanding of the true breadth of pharmaceutical occurrence in
the environment can therefore be gained. Presented herein is the development of a
‘semi-targeted’ screening method using solid phase extraction (SPE) and liquid
chromatography-high resolution mass spectrometry (LC-HRMS) for a temporal
and spatial study of drug occurrence in the River Thames. This novel
‘semi-targeted’ approach combines targeted analysis, through determination of
pre-selected analytes, with non-targeted analysis, allowing retrospective
identification of unknowns using optimised data-mining screening tools. A broad
SPE extraction method was developed using 45 structurally diverse compounds.
Detection was performed using HRMS (Exactive), permitting simultaneous
quantification of target analytes and qualitative semi-targeted analysis for
additional pharmaceutical content. Data-mining software was used to develop and
apply an optimised screening method, using matrix-matched reference standards to
confirm the presence of unknown contaminants. Grab samples were collected
during two week-long river sampling campaigns, at two sites covering a tidal region
of the Thames which receives raw untreated wastewater from 7 combined sewer
overflow (CSO) vents during times of heavy rainfall. In general, no overall
temporal or spatial trends were observed, with any variation remaining on a
compound specific basis. An apparent spike in concentration of caffeine was
observed, which could be indicative of a CSO event, and will be discussed in
combination with rainfall data. The optimised data-mining screening method was
used to shortlist > 450 potential contaminants within the river water samples. The
presence of 12 shortlisted unknown suspects was confirmed using a
matrix-matched standard. Overall, by combining a targeted quantification method
with a qualitative non-target approach, the applied semi-targeted method resulted in
a more comprehensive analysis of the river, underlying its potential in the analysis
of pharmaceuticals in the environment.
535
Suspect screening of pharmaceuticals and their metabolites in fish by
UPLC-HRMS.
J. Aceña, IDAEA-CSIC; L. Benejam, University of Girona / Institute of Aquatic
Ecology; S. Perez, IDAEA-CSIC / Environmental Chemistry; D. Barcelo,
IIQAB-CSIC / Institute for Environmental Assessment and Water Research
In the last decade, the occurrence of pharmaceuticals in rivers has caused concerns
about potential adverse effects on exposed wildlife. Although some studies have
been reported the occurrence of pharmaceuticals in different fish tissues, still very
little is known about their disposition in fish. In this context, we wanted to evaluate
the metabolism of frequently detected drugs in fish performing a rapid screening of
bile. To this aim, we performed a preliminary study identifying bile metabolites in
fish placed in tanks and treated with two of the most commonly detected
pharmaceuticals, carbamezapine and ibuprofen. Once the identification of fish
metabolites was accomplished, fish were collected from rivers, their bile isolated
and analyzed for the identified metabolites and the corresponding parent drugs. In
order to have a broad perspective of the metabolism in freshwater fish of those
pharmaceuticals which are found in river waters, a suspect screening of drugs and
their predicted metabolites in fish bile and muscle was evaluated by ultra-high
performance liquid chromatography - high-resolution mass sepctrometry
(UPLC-HRMS). The accurate mass measurements obtained by HRMS allowed
screening for suspected drugs and their metabolites and provided plausible
chemical formulae. The MS/MS spectra of metabolites and the parent compounds
allowed to propose plausible structures for metabolites in fish bile. With this
approach several phase I and phase II metabolites were identified. The suspect
analysis of muscle allowed the detection of more than ten different drugs and
demonstrated the uptake of drugs from water and their plausible accumulation.
Psycho-active drugs were one of the most commonly detected drugs. Their
identities were proposed by matching their accurate MS and MS/MS data against
different libraries. Finally, authentic standards were employed to confirm the
proposed drug identities and to determine analyte concentrations in the fish
samples. Concentrations of pharmaceuticals were determined in the range of ng/g.
Thus this approach highlights that UPLC–HRMS is a powerful tool for
simultaneous quantitative and qualitative analysis, allowing the search for
suspected metabolites, their identification and the quantitation of target compounds.
Furthermore, UPLC-HRMS provides a great deal of information about each
sample, allowing the retrospective analysis.
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Detection and identification of new psychoactive substances in pooled urine
using High Resolution All-Ions MS/MS
J. Kinyua, University of Antwerp / Pharmaceutical Sciences; N. Negreira,
University of Antwerp / Faculty of Pharmaceutical Sciences; A.A. Van Nuijs,
University of Antwerp; M. Ibanez, DELTARES / Marine and Coastal Systems; L.
Bijlsma; B. Miserez, University of London; F. Hernandez, Universitat Jaume I; A.
Covaci, University of Antwerp, Toxicological Center / Toxicological Centre
New Psychoactive Substances (NPS) are compounds that mimic effects of illicit
drugs like cocaine, cannabis and amphetamines– and are synthetized to evade law
enforcement by introducing slight modifications to chemical structures of
controlled substances. Currently, there are around 350 NPS in the market, most of
115

which have no commercially available reference standards making it challenging to
develop targeted methods for their analysis. In addition, their use is very sporadic
depending on popularity amongst users. High-resolution mass spectrometry
(HRMS) using quadrupole time-of-flight (QTOF) analyzer is a useful technique for
wide-scope screening since it provides sensitive, full-spectrum MS data with high
mass resolution and accuracy. All Ions MS/MS (also known as MSE) is a technique
that is available for liquid chromatography (LC) - HR-QTOFMS instruments. In
this work, a screening HRMS All-Ions based workflow for data acquisition and data
processing using a combination of sophisticated techniques and key parameters is
used to facilitate identification of NPS. This rapid cost-effective workflow utilizes a
data mining algorithm that is linked to an in-house database containing >1500
compounds (NPS and their metabolites) and considers various factors including
peak abundance, symmetry, isotopic pattern of precursor ions, and retention time.
Also, the technique correlates detected compounds to product ions in MS/MS
spectra produced resulting in confident compound identifications. The workflow
was successfully applied to the analysis of 13 pooled urine samples collected in
London. On average, 2% of the detected peaks were assigned to target NPS, with
about 20 NPS reference standards available. The remaining peaks were grouped
into false positives (70%) and tentative identifications (28%) for which product
ions were correlated to identify the compounds after fragment elucidation. This
strategy is a useful tool in target and suspect screening with the advantage of using
these data in the future, in a retrospective analysis searching for additional
compounds without the need of re-injecting the sample extracts.
537
UHPLC-HRMS characterisation and toxicity assessment of ofloxacin
transformation products after TiO2 nanoparticles and TiO2 nanofibers
photocatalysis
J.J. Villarin, Analytical Chemistry; L. Meschede Anglada, A. Serra Clusellas, A.
Conesa Cabeza, Leitat Technological Center; E. Moyano Morcillo, University of
Barcelona
1. Introduction There is an increasing concern over antibiotics and its presence in
the environment, since they and/or their metabolites could induce bacterial
resistance. Amongst antibiotics, fluoroquinolones are a class of antibacterial agents
widely used for human and veterinary applications and conventional sewage
treatment plants are not able to efficiently remove these chemicals. In this study, the
degradation of the fluoroquinolone ofloxacin (OFX) was under investigation using
heterogeneous photocatalysis based on TiO2 nanoparticles (NPs) and nanofibers
(NFs). Effect directed analysis (EDA) was used to study the potential toxicological
activity of the generated transformation products (TPs) during the photocatalytical
process. 2. Materials and methods Photocatalytic experiments with suspended and
supported TiO2 NPs or NFs were performed in a borosilicate photochemical reactor
irradiated with artificial UVA light containing an OFX solution (10 mg L-1).
Samples were analysed on an Accela UHPLC system coupled to a Q-Exactive
Orbitrap. Eight HPLC fractions were collected and bio-tested using vibrio fischeri
and HepG2 and HK2 human cell lines. In silico predictions were performed with
the OECD Q(SAR) Toolbox v3.2 and T.E.S.T software. 3. Results and discussions
Suspended TiO2 NPs achieved complete OFX removal faster than TiO2 NFs. No
significant differences were observed between TiO2 NPs and TiO2 NFs under
supported conditions, achieving complete removal in 240 minutes. Having
identified 60 OFX TPs, six main routes were established to be promoting its
degradation. Some of these TPs were found to be persistent, as no complete
removal was achieved. In-vitro studies revealed that alliquotes collected at 15 and
20 minutes of the process showed toxic effects. The IC50 values (expressed as the
dilution percentage of the sample) were of 11.6 and 22.7% respectively, while OFX
did not show toxicity. At the mentioned times the OFX concentration was 6.1 and
5.8 mg L-1 respectively. These results clearly show that generated TPs are more
toxic than OFX. In order to identify which TPs were responsible for the observed
toxic effect, both collected samples were fractionated by HPLC, analysed by
UHPLC-HRMS and bio-tested with the mentioned techniques. In-silico tests were
showed that the identified TPs are presumably more toxic than the parent
compound. However, the synergy effect of all the present molecules was not
possible to take into account with these simulations.
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Comprehensive two-dimensional liquid chromatography coupled to time of
flight mass spectrometry for effect-directed analysis of wastewater treatment
plant effluent in the Netherlands
X. Ouyang, Institute for Environmental Studies IVM; J. Legradi, Institute for
Environmental Studies; P. Leonards, VU University, Institute for Environmental
Studies / Institute for Environmental Studies IVM; J. de Boer, VU University /
IVM; R. Van der Oost, Waternet; J. Legler, VU University / Institute for
Environmental Studies; M. Lamoree, VU University, Institute for Environmental
Studies / Institute for Environmental Studies
Due to massive human activities such as agriculture, wastewater discharges and
industrial manufacturing, potentially harmful chemicals reach the environment.
These chemicals are large in number and possess diverse physicochemical
properties, ranging from non- or weakly polar compounds such as polycyclic
aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs) and
polybrominated diphenyl ethers (PBDEs) to strongly polar compounds such as
novel pesticides, pharmaceuticals and personal care products
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(PPCPs).Comprehensive two-dimensional liquid chromatography (LC×LC) is an
emerging technique that has been applied in areas of notable sample complexity,
due to its greater peak capacity and tunable selectivity by different stationary phase
combinations. In our study (EDA-EMERGE project, EU contract 290100), for the
first time a LC×LC system linked to a 96-384 well fraction collector, a UV detector
and a high resolution time of flight mass spectrometer (ToF-MS) was developed to
support the identification of emerging toxicants in Effect-Directed Analysis (EDA).
The effluent sample (project sponsored by the BE-Basic Foundation) were
fractionated into 4×96 well plates and the collected fractions were tested for
developmental toxicity using a high throughput zebrafish embryo toxicity (ZFET)
assay and also an acetylcholinesterase (AChE) assay. The performance of an
LC×LC system was explored with regard to its potential for the analysis of standard
mixtures of environmental contaminants and wastewater effluent extracts. We have
demonstrated that a significant enhancement of the peak capacity facilitates the
rapid identification of toxic compounds by online LCxLC-ToF MS and high
throughput toxicity testing, leading to a comprehensive chemical characterization
of environmental water samples, including toxicological evaluation of the
identified compounds.
539
Linking Influent and Effluent Peaks from Biological Wastewater Treatment
to Detect Relevant Nontarget Compounds
J. Schollee, Eawag, Swiss Federal Institute of Aquatic Science and Technology /
Environmental Chemistry; E. Schymanski, Eawag Swiss Federal Institute of
Aquatic Science; S. Avak, Eawag Swiss Federal Institute of Aquatic Science and
Technology; J. Hollender, Eawag / Environmental Chemistry
Transformation products (TPs) are formed during the wastewater treatement
process (WWTP) and lab studies and targeted screening can only provide a limited
picture of the compounds present. This project focuses on using nontarget screening
with liquid chromatography coupled to high-resolution mass spectrometry
(LC-HRMS) and tandem MS (MS/MS) and aims to identify new organic
micropollutants. With a combination of LC-HRMS, MS/MS, and multivariate
analysis, prioritization of the nontarget peaks was done to select compounds
interesting for structure elucidation. Samples were enriched with solid-phase
extraction and were analyzed with LC-HRMS using electrospray ionization in
positive and negative mode. Pre-processing was carried out with the software R,
including peak picking, isotope/adduct clustering, and feature building. Principal
component analysis (PCA) was used to classify peaks based on where they are most
often detected (i.e., in the influent or effluent samples). Links between the two
groups were explored based on known biotransformation reactions. When matches
were found, prioritization was done using peak shape and intensity, significance of
the intensity difference between the two sample types, and similarity of the MS/MS
spectra. From the PCA, 9758 features were classified as potential parents and 3011
features as potential TPs. Using 7 biotransformation reactions, 4249 potential links
were found. From this, 156 were selected for targeted MS/MS based on the
workflow prioritization. MS/MS fragmentation from the proposed parent and TP
were compared, and 19 links with an MS/MS similarity score of higher than 0.5
were chosen for further structure elucidation. In one example, the MS/MS
fragmentation of the parent and TP were similar; both contain fragments at masses
103.0390 and 89.0597. Other linkages were also found with these fragments. The
mass difference between the two parent compounds was 44.0264 mDa [C 2H4O]. As
homologue series such as this have been reported previously in WW, this series was
extrapolated to higher and lower masses and the EICs visualized. After the
treatment some of the lower masses were removed, although some of the higher
mass homologues appear unchanged or increased after the treatment. Preliminary
results indicate that by applying multivariate analysis and a nontargeted workflow,
relevant compounds can be found using these methods, not only between parent and
TP but also potentially new homologue series.

Recent scientific developments in bioaccumulation research
and assessment
540
Bioaccumulation Assessment: Developing Frameworks and Finding Common
Ground
J.A. Arnot, ARC Arnot Research & Consulting / Department of Physical
Environmental Science; J.W. Nichols, U.S. EPA / ORD NHEERL Mid Continent
Ecology Division; M. MacLeod, ITM - Stockhom University / Dept of
Environmental Science and Analytical Chemistry ACES; E. Papa, Department of
Theoretical and Applied Sciences; K. Borga, Department of Bioscences, University
of Oslo / Department of Biosciences; H. Laue, Givaudan Schweiz AG / Fragrances
S T; P. Leonards, VU University, Institute for Environmental Studies / Institute
for Environmental Studies IVM; F.A. Gobas, Simon Fraser University / School of
Resource and Environmental Management Faculty of Environment
Bioaccumulation is the net result of competing rates of chemical uptake and
elimination in an organism. Various methods, metrics and criteria have been
developed and proposed for bioaccumulation (B) assessment. The octanol-water
partition coefficient (KOW) and the bioconcentration factor (BCF) are B metrics
currently implemented in regulatory programs. Alternative metrics for B
assessment have been proposed including the biomagnification factor (BMF), the
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trophic magnification factor (TMF), the bioaccumulation factor (BAF), and the
total elimination half-life (HLT). Mass balance models and quantitative
structure-activity relationships (QSARs) are often useful, particularly for
screening-level assessments. A Bioaccumulation Workshop organised and
sponsored by the European Chemical Industry Council-Long Range Research
Initiative (Cefic-LRI) was hosted at the European Chemicals Agency (ECHA) in
Helsinki, Finland. This presentation summarizes some discussion points and
proposes a path forward for improving bioaccumulation science and assessment.
All data (measured or predicted) need to be critically evaluated and carefully
interpreted for relevance and reliability. Mass balance (process) models provide a
framework to incorporate and compare various sources of bioaccumulation
information (in vitro, in vivo, in silico, in situ) for a range of bioaccumulation
assessment endpoints of interest. The framework can be used to determine if there is
consistency or divergence in theoretical and empirical knowledge, thus providing
confidence in B assessment. Definitive B evaluations should be based on a
weight-of-evidence approach. A common thread for B assessment and a key model
input parameter for the reliable prediction of BCF, BMF, BAF, TMF and HLT
endpoints for hydrophobic chemicals in fish and other species is the primary
biotransformation rate constant kB (or HLB). In vitro, in vivo and in silico methods
for estimating kB have been developed and evaluated. Confidence in kB can be
obtained by corroborating in vitro, in vivo and in silico estimates and the
applicability domains of current HLB-QSARs can be expanded through strategic
chemical selection and testing. Research programs to obtain better quantitative
(rate) and qualitative (metabolite) information for chemical biotransformation in a
range of species are recommended. The workshop also highlighted the need for
guidance documents on some of the new developments for B criteria.
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Decamethyltetrasiloxane (L4): Assessment of biomagnification and toxicity
through aquatic/dietary lab studies, fugacity ratios, and field data
K.B. Woodburn, Dow Corning Corporation / HES; D.E. Powell, R.M. Seston, J.
Kim, Dow Corning Corporation / Health and Environmental Sciences; J.A.
Durham, Dow Corning Corp. / Health and Environmental Sciences
Lipophilic chemicals, such as the cyclic and linear methylsiloxanes, are considered
possible candidates for potential bioaccumulation (‘B’) in aquatic food webs, and
are often found in sediments when present in aquatic ecosystems. As such, risk
assessments may be focused on protection of benthic organisms, and probabilistic
risk assessment (PRA) methods allow the risk assessor to include stochastic
properties of both exposure and response (i.e., toxicity). The objective of this work
was to examine laboratory and field data concerning the bioaccumulation and
ecotoxicity of decamethyltetrasiloxane (L4), a linear methylsiloxane. Laboratory
bioconcentration studies have been performed to determine the BCF value for L4
with the guppy (Poecilla reticulata) and the fathead minnow (Pimephales
promelas), and the BCF values range from 10 to 3850 L/kg-ww, and the latter study
reported an depuration half-life of approximately seven days. Laboratory BMF
values for L4 range from an empirical BMF of 0.04 with goldfish (Carassius
auratus) to an kinetic BMFk of 3.5 with rainbow trout (Oncorhynchus mykiss). The
latter study excluded trout liver tissue from chemical analysis and the depuration
rate constant (k2) was 35-fold lower than measured in the kinetic BCF study, likely
due to the exclusion of L4 metabolite products from analysis. Experimental BCF
and BMF values were used to predict a TMF value using a trophic level-modified
AQUAWEB model, and all B metrics are presented as a series of dimensionless
fugacity ratio values. Finally, chronic benthic toxicity no-observed effect
concentrations (NOECs) for L4 are compared to field observed sediment
concentrations using a PRA approach. The PRA revealed an absence of overlap of
L4 sediment concentrations (generally non-detectable at
542
Why existing risk assessment tools may get it wrong for hydrophobic organic
contaminants: impact of benthic invertebrate biotransformation for P and B
H. Selck, Roskilde University / Dept Environmental Social and Spatial Change
Current risk assessment of hydrophobic organic contaminants is based on these
contaminants potential to persist (P) in the environment, bioaccumulate (B) in biota
and their potential toxicity (T). This presentation addresses the importance of
environmental and physiological factors for affecting bioaccumulation, including
biotransformation, of sediment-associated hydrophobic organic contaminants in the
aquatic environment and thus the importance of these factors for contaminant
persistence. Special emphasis is placed on the 1) impact of benthic invertebrates on
fate of sediment-associated contaminants, and 2) variability of biotransformation
capacity among benthic invertebrates. In conclusion, even though
biotransformation capacity varies widely among benthic invertebrates, it is evident
that biotransformation may reduce body burden and facilitate the removal of
sediment-associated organic contaminants, and especially so in polychaete species
thriving in organically enriched and contaminated sediment. Existing risk
assessment tools and methods may therefore not be designed to fully address
hydrophobic organic contaminants, and evidence point to including benthic
invertebrate biotransformation in P and B assessment. By focusing future research
on physiological properties that impact accumulation and biotransformation of B
and P substances we will be able to reduce uncertainty and thus improve our ability
to estimate the first step in B, namely transfer from the abiotic (sediment) to the
lower trophic level (i.e., the first step in the benthic-pelagic food web).
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Investigating differences in root to shoot transfer and xylem sap solubility of
organic compounds between zucchini, squash and soybean using a pressure
chamber method
W.J. Doucette, Utah State University / Utah Water Research Laboratory; N. Garvin,
Aqua Engineering
A pressure chamber method was used to examine differences in the root to shoot
transfer and xylem sap solubility of caffeine (log Kow = -0.07), triclocarban (log
Kow = 3.5-4.2) and endosulfan (log Kow = 3.8-4.8) for zucchini (cucurbita pepo
ssp pepo), squash (cucurbita pepo ssp ovifera), and soybean (glycine max L.).
Transpiration stream concentration factors (TSCF) for caffeine (TSCF = 0.8) were
statistically equivalent for all plant species. However, for the more hydrophobic
endosulfan and triclocarban, the TSCF values for zucchini (TSCF = 0.6 and 0.4,
respectively) were 3 and 10 times greater than the soybean and squash (TSCF = 0.2
and 0.05, respectively). The difference in TSCF values was examined by comparing
the measured solubilities of caffeine, endosulfan and triclocarban in deionized
water to those in soybean and zucchini xylem saps using a modified shake flask
method. The measured solubility of organic contaminants in xylem sap has not
previously been reported. Caffeine solubilities in the xylem saps of soybean and
zucchini were statistically equal to deionized water (21500 mg/L) while endosulfan
and triclocarban solubilities in the zucchini xylem sap were significantly greater
(0.43 and 0.21 mg/L, respectively) than that of the soybean xylem sap (0.31 and
0.11 mg/L, respectively) and deionized water (0.34 and 0.11 mg/L, respectively).
This suggests that the enhanced root to shoot transfer of hydrophobic organics
reported for zucchini is partly due to increased solubility in the xylem sap. Further
xylem sap characterization is needed to determine the mechanism of solubility
enhancement.
544
Passive dosing to characterize the sorptive capacities of biota lipids from
various trophic levels
A. Jahnke, Stockholm University / Department of Cell Toxicology; A.H.
Kierkegaard, Stockholm University / Department of Environmental Science and
Analytical Chemistry ACES; P. Mayer, Technical University of Denmark /
Department of Environmental Engineering; J. Holmbäck, R.A. Andersson,
Stockholm University / Department of Analytical Chemistry; M. MacLeod, ITM Stockhom University / Dept of Environmental Science and Analytical Chemistry
ACES
In a bioaccumulation context, lipids often are the major partitioning phase for
hydrophobic organic chemicals. What is referred to as “lipid”, however, is a
complex matrix consisting of a highly variable mixture of neutral (‘storage’) and
polar (‘membrane’) lipids. Furthermore, depending on the organism’s fraction of
lipids and proteins and the properties of a chemical, other sorptive phases (e.g.
proteins) may be particularly important. The aim of the present study was to expand
our previous studies of the sorptive capacities of pure lipids into more realistic
media, i.e. extractable organic matter (EOM) obtained by solvent-based extraction
of biota from various trophic levels. The following steps were part of the
experiment: i) solvent-based extraction of tissue homogenates of five different
species: whole blue mussels, herring muscle, pork bacon, guillemot egg and seal
blubber; ii) passive dosing of replicates of each EOM sample with the cyclic
volatile methyl siloxanes (cVMS) D4, D5, D6, and tri- and tetrachlorobenzene
(TriCB and TeCB) via a common headspace for 28-214 hours; iii) sampling of
EOM and olive oil controls at different time points; iv) purge and trap extraction of
the model chemicals onto ENV+ SPE cartridges, elution and GC/MS analysis; v)
determination of the fractions of storage and membrane lipids in all samples via
NMR, SPE followed by LC-ELSD, and GC-FID. The fraction of EOM extracted
from the five biota samples ranged from 1.4% (whole blue mussels) to 95% (seal
blubber). The equilibration between the olive oil donor and the EOM samples and
olive oil controls in the passive dosing units was fast (in the range of days) for the
cVMS. The chlorobenzenes approached, but did not fully reach equilibrium during
the experiment. The obtained results showed minor differences of less than a factor
of 3 in the sorptive capacities of the EOM obtained from biota of different trophic
levels. The olive oil controls generally had higher sorptive capacities for the model
chemicals than the EOM samples. The partitioning of the model chemicals between
EOM and olive oil was not statistically different for EOM originating from bacon
and seal blubber, whereas small but statistically significant differences were found
for some chemicals in EOM from blue mussels, herring and guillemot egg
compared to olive oil. The highest fractions of polar lipids were found in EOM
obtained from blue mussels and guillemot egg, which may partly explain the
observed differences.
545
Exploring the Influence of Molecular Structure on the Membrane Affinity of
Organic Bases
s.T. droge, Utrecht University / IRAS; N. Timmer, J.L. Hermens, Utrecht
University / Institute for Risk Assessment Sciences
Immobilized Artificial Membrane (IAM) chromatography column was used to
determine the phospholipid binding affinity for >100 cationic structures, including
primary, secondary, tertiary amines and quaternary ammonium compounds. Eluent
conditions were optimized to avoid unwanted electrostatic interactions of the silica
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core of the column particles, resulting in intrinsic Klipw measurements for the
cationic species. For several weak bases, IAM measurements performed at pH 3.0,
5.0 and 7.4 allowed for determination of the Klipw for both cationic and neutral
species. From these experiments, various correction factors between neutral amine
and protonated amine species could be established. New experimental Klipw
measurements with solid supported bilayer membranes (TRANSIL) for 30
overlapping cations, and literature comparisons of liposomal partitioning Klipw
data for ~5 overlapping cations, indicate that the IAM column is a representative
high-throughput method. A first elucidation of how the molecular structure
influences the membrane affinity of organic cations is made using ~30 basic amine
structures that lack polar functional groups besides a single phenyl ring and the
charged nitrogen moiety. The anisotropic structuring of an ordered phospholipid
layer appears to be crucial in determining the membrane affinity of cations,
regarding the strong differences between linear and branched isomeric structures of
the same molecular volume. Using a molecular dynamic simulation of a 3D
dissolved membrane bilayer structure, we used COSMOthermX/COSMOmic
software calculations that combine quantum-chemical calculations with
thermodynamics to visualize the ideal positioning of these basic amine structures in
a membrane and compared the predicted Klipw values with IAM experimental data.
A second series of amines with various functional groups were compared with the
simple amine structures to examine if specific fragment values for each individual
functional group can be derived. Additionally, COSMOthermX/COSMOmic
calculations for these more complex structures were compared with measured IAM
Klipw values.

Developing end-points and effect-based methodologies for
characterization of emerging pollutants at relevant exposure
concentrations
546
Ligand Binding Domain of Estrogen Receptor alpha to generate a bioassay for
fast detection of Endocrine Disruptor Chemicals
V. Ferrero, LGC; R. Negrao Carvalho, Institute for Environment and Sustainability
/ Institute for Environment and Sustainability IES; L. Varani, Research Institute in
Biomedicine; L. Calzolai, European Commission, Joint Research Centre / Institute
for Health and Consumer Protection; t. lettieri, European. Commission - Joint
Research Centre / Institute for Environment and Sustainability
Endocrine Disruptor chemicals (EDCs) are compounds capable to bind to estrogen
receptor (ER). They exert their toxicity to animals and humans by interfering with
the normal function of ER, leading to many adverse effects such as reproduction,
hormonal and immune system malfunctions, carcinogenesis and feminization in
some fish and amphibians. EDCs are commonly released in the environment as
results of anthropogenic activities. Their detection and monitoring are still a
challenge since the analytical method cannot measure all EDCs at the
concentrations usually found in the environment. Analytical measurements are also
unable to predict the combined effect of all EDCs present in an environmental
mixture. We developed an assay based on recombinant ligand binding domain of
human estrogen receptor α for fast detection of EDCs as first screening. If a
chemical binds to the receptor, it means that it can potentially interfere with the
hormone signaling pathways and thus be toxic. Furthermore a rational modification
of the ligand binding domain has been designed to generate a mutant receptor to
increase the affinity, and therefore the sensitivity towards different classes of
compounds (Ferrero VEV et al., 2014). The Ligand Binding Domain (LBD) of the
Estrogen Receptor a is highly conserved among human and aquatic species (fish
and amphibians) and it is sufficient to bind estradiol and estrogen-like molecules.
The encoding gene of the LBD was expressed in E.coli and purified.To test the
ability to bind estradiol and other chemicals, an assay was set up using the
PolarScreen assay (Life Technologies). We tested the natural ligand 17-b estradiol,
its close analog 17α-ethynilestradiol (chosen since it is an emerging pollutant);
tamoxifen, an antagonist and three other compounds with known estrogen
disrupting activity and significant presence in the environment, bisphenol-A,
4-nonylphenol and 4-tert-octylphenol. An artificial chemical mixture was also
tested and compared with other ER based assays (Carvalho RN et al., 2014). The
Ligand Bindind Domain of the Estrogen Receptor assay (LER) has been conceived
for the detection of chemicals which binding to the ER could mean a potential
interference with the normal activity of the receptor in the organisms. The assay is
fast and easily handled and it can be used as first screening to measure the EDCs in
matrices e.g. water, soil and food.
547
Assessing the cytotoxic, estrogenic and mutagenic effects of pharmaceutical
residues and their photo-transformation products in water
M.I. Vasquez, University of Cyprus / Department of Civil and Environmental
Engineering University of Cyprus; M. Tarapoulouzi, NIREASIWRC / Department
of Civil and Environmental Engineering University of Cyprus; N. Lambrianides,
The Cyprus Institute of Neurology and Genetics; K. Felekkis, University of Nicosia
/ Department of Life and Health Sciences; C. Sticht, M. Saile, N. Gretz, Heidelberg
University / Medical Research Center Faculty for Clinical Medicine Mannheim; D.
Fatta-Kassinos, University of Cyprus / Nireas International Water Research Center
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Pharmaceuticals are now considered as environmental contaminants. Their
presence has been reported in the aquatic and the terrestrial environment, as parent
compounds, metabolites and/or transformation products. The adverse effects to
biological systems caused by the exposure to these compounds are yet to be
thoroughly investigated and fully understood. To this end, the purpose of the
present study was the assessment of the cytotoxicity, estrogenicity and
mutagenicity of eleven pharmaceuticals namely azithromycin, erythromycin,
ofloxacin, sulfamethoxazole, trimethoprim, carbamazepine, diclofenac, ibuprofen,
atenolol, metoprolol and propranolol. A selection of photolabile active
pharmaceutical ingredients was performed to further assess the effects of
transformation products that may occur in the environment. Diclofenac, ofloxacin
and sulfamethoxazole were photolytically treated in order to investigate the
cytotoxicity, estrogenicity and mutagenicity of the mixture of their transformation
products on mammalian and human cells. A screening of the gene expression
profile was carried out as a supplementary endpoint in order to reveal the mode of
action of these transformation products to the human genome. The main findings
indicate that mutagenicity was not observed at concentrations lower than 50 mg/L.
Interestingly, synergistic effects were observed at an exposure concentration of 10
mg/L to the mixture of pharmaceuticals. No significant estrogenic effects were
observed to any of the pharmaceuticals and the mixtures assessed. The gene
expression profile was affected to a greater extent by the mixture of diclofenac,
ofloxacin and sulfamethoxazole. 644 genes were differentially expressed in the
cells treated with the pharmaceutical mixture and 216 were expressed in the cells
treated with the irradiated pharmaceutical mixture. 466 genes were expressed in
both types of exposure. The most important pathways influenced were the MAPK
signalling, the cell cycle, the p53 signalling and the protein processing in
endoplasmic reticulum.\n The proposed approach provides an alternative testing
system that sheds light to less studied aspects related to the exposure to
pharmaceuticals. Mutagenicity, estrogenicity, cytotoxicity and gene expression
profiling could potentially be used in future studies for the assessment of effects in
real matrices.
548
Identifying drivers of chemical mixture´s bioactivity at realistic
environmental concentrations?
I. Rodea-Palomares, Universidad Autónoma de Madrid / Biology; R.
Muñoz-Carpena, University of Florida / Department of Hydrology Water Quality
Agricultural Biological Engineering Faculty; S. Gonzalo, Universidad de Alcala;
M. González-Pleiter, Universidad Autónoma de Madrid; R. Rosal, Ingenieria
Quimica; F. Fernandez-Piñas, Universidad Autónoma de Madrid / Biology
Current methodologies applied to characterize the effect of suspect substances, such
as emerging micropollutants (EMPs) are based on the classical dose-response
approach [1]. However, present efforts on the identification and prioritization of
new emerging pollutants are hampered by some practical difficulties when trying to
apply the dose-effect paradigm: In the best cases, clear monotonic dose-response
profiles are found only at high doses (orders of magnitude higher than relevant ones
for realistic exposures). However, very common situations are also the inexistence
of monotonicity, non-concentration dependent statistically significant effects at low
doses, statistically significant interactions between individually non-active
substances, and/or biotic and abiotic factors. All these findings suggest the need to
explore new approaches to study the effects of EMPs under more realistic
conditions (complex mixtures, low doses, and variable environmental conditions).
In the present work we applied a new experimental framework for the effect-based
identification of hazardous EMPs. The metodology which we denoted as
GSUA-EDS, consists in incorporating Global Sensitivity and Uncertainty Analysis
(GSUA) tools to assist Effect-Directed Screening (EDS) of suspect substances in
ecotoxicological studies. GSUA tools are top-down approaches which serve to
identify important factors driving a system´s response independenty of any
mechanistic assumption, such as linearity, additivity or mode of action (MoA). In
the present study, we used the gobal sensitivity computational screening tool known
as Morris Method [2] to study main drivers controling low-dose responses of an
in-vitro ecotoxicological test when exposed to realistic mixtures of 16
pharmaceuticals. The effect of one environmental stressor (light intensity) was also
included in the analysis as an example of the open possibilities that GSUA-EDS
offers to experimental ecotoxicologists. 1 Altenburger R, Backhaus T, Boedeker W,
Faust M, Scholze M (2013) Simplifying complexity: Mixture toxicity assessment in
the last 20 years. Environmental toxicology and chemistry / SETAC 32: 1685-1687.
2 Morris MD (1991) Factorial sampling plans for preliminary computational
experiments. Technometrics 33: 161-174. Acknowledgement - The authors thank
funding by MINECO grants CGL2010-15675 and CTM2013-45775-C2-2-R
549
Effects of antifouling biocides to non-target freshwater organisms of three
trophic levels
I.B. de Carvalho Benta Santos Oliveira, University of Aveiro & CESAM / Biology
department; K.J. Groh, Eawag / UTOX Environmental Toxicology; R.
Schonenberger, Eawag / Environmental Toxicology; C. Barroso, University of
Aveiro / Biology Department CESAM; K. Thomas, NIVA / Product Metabolism;
M.J. Suter, Eawag - Swiss federal Institute of Aquatic Science and Technology /
Environmental Toxicology
Biocides are frequently added to antifouling (AF) paints to boost their efficacy in
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preventing problems related to biofouling that may lead to i) the deterioration of
diverse aquatic equipment and submerged structures ii) the raising of fuel
consumption by boats due to the increase of frictional drag and iii) the
dissemination of invasive species. The goal is that emerging biocides should
maintain a good AF performance and, at the same time, undergo a rapid
transformation to less toxic products once released into the water. Thus, they should
have low toxicity towards non-target organisms and a minor impact on the
environment. The Biocidal Product Regulation (BPR, Regulation EU No.
528/2012) is also demanding a higher protection level for humans and for the
environment in order to approve the use of a certain substance. The current work
aimed to assess the toxicity of tralopyril, triphenylborane pyridine (TPBT) and
capsaicin towards freshwater non-target organisms from three trophic levels: i) the
algae Chlamydomonas reinhardtii ii) the crustacean Daphnia magna and iii) the
fish, Danio rerio. From the three tested biocides, only tralopyril had an inhibitory
effect on C. reihardhtii growth, effective quantum yield and ATP content at a
concentration of 100 μg/L. Both tralopyril and TPBP were toxic to D. magna
although TPBP presented a slightly lower 48h - LC50 of 10μg/L against a 48h – LC50
of 27 μg/L for tralopyril. In the zebrafish embryo toxicity test (zFET), tralopyril
was the most toxic with a 120h - LC50 of 5 μg/L. For TPBP the 120h - LC50 obtained
was 447.5 μg/L. The occurrence of sub-lethal effects such as heart edema,
non-inflation of swim bladder, malformation of the tail and axis, reduced blood
flow and changes of the heart rate were also assessed. Capsaicin did not cause lethal
effects in any of the three species up to 1mg/L. As it showed the highest toxicity,
tralopyril was selected for further studies in zebrafish. Besides the assessment of
morphological endpoints following different exposure periods, our study also aims
to analyze proteome alterations in exposed zebrafish embryos using mass
spectrometry-based Multidimensional Protein Identification Technology (MudPIT)
in order to investigate molecular mechanisms of tralopyril toxicity and find novel
biomarkers of exposure. Furthermore, a LC-MS/MS method was developed
allowing measurement of tralopyril concentrations in the exposure medium.
550
Identifying chemicals that are planetary boundary threats
M.S. McLachlan, Stockholm University / Department of Environmental Science
and Analytical Chemistry ACES; M. MacLeod, ITM - Stockhom University / Dept
of Environmental Science and Analytical Chemistry ACES; M. Breitholtz, Inst för
tillämpad miljövetenskap / Department of Applied Environmental Science ITM;
I.T. Cousins, Stockholm University / Department of Environmental Science and
Analytical Chemistry ACES; C.A. de Wit, Stockholm University / Applied
Environmental Science ITM; L.M. Persson, Stockholm Environment Institute; C.
Ruden, Stockholm University / Department of Environmental Science and
Analytical Chemistry ACES
Chemicals can disrupt vital earth system processes to such an extent that the
state of the planet is dramatically altered. Stratospheric ozone depletion by
chlorofluorohydrocarbons is an example of such a chemical induced
disruption. We must manage the planet such that vital earth system processes
are not seriously disrupted. The term planetary boundaries has been coined to
delimit the safe operating space that we have on the planet. Among the
planetary boundaries defined to date are stratospheric ozone depletion,
climate change, ocean acidification and phosphorus use. It is likely that there
are other – unknown – chemical planetary boundaries, where chemical
pollution could potentially disrupt a vital earth system process. If a chemical
should do this on a global scale and if the impact would not be readily
reversible, the consequences for the planet could be disastrous. We call such
chemicals chemical pollution planetary boundary threats. Society has a
responsibility to ensure that such chemicals are not released to the
environment in sufficient quantities to disrupt vital earth system processes.
However, identifying chemical pollution planetary boundary threats is
difficult because their adverse impact on vital earth system processes is per
definition unknown. In this work we explore how one could identify such
chemicals. We begin by defining three conditions that must be fulfilled for a
chemical to be a planetary boundary threat. We then define chemical
pollution scenarios that could lead to each of the conditions being fulfilled.
Finally, for each scenario we define chemical profiles consisting of chemical
properties and use patterns. We conclude that prioritizing chemicals in
commerce against some of the chemical profiles appears achievable, while for
other chemical profiles research is required to make them operational.

Rational design of chemicals and pharmaceuticals and other
input prevention measures towards sustainable technological
development
551
Advanced QSAR models for use in toxicokinetic modelling
D.A. Sarigiannis, Aristotle University of Thessaloniki / Chemical Engineering; K.
Papadaki, AUTH / Chemical Engineering; S. Karakitsios, Aristotle University of
Thessaloniki / Chemical Engineering
A current limitation to further introducing PBBK models in the risk assessment
arena is the lack of generic character of these models. A critical limiting factor is the
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proper parameterization for “data poor” compounds. In order to expand the
applicability of PBBK models to cover as much as possible the chemical space,
model parameterization for data poor chemicals is done using advanced
quantitative structure-activity relationships (QSARs). Several QSAR modeling
approaches have been investigated, including (a) an algorithm based on fractional
content of and the lipophilicity of the compound of interest; (b) the molecular
fractions algorithm that takes into account the frequency of occurrence of the
several molecular fragments of the compounds and (c) Abraham’s solvation
equation for estimating biological properties, which takes into account the excess
molar refraction, the compound dipolarity/polarizability, the solute effective or
summation hydrogen-bond acidity, the solute effective or summation
hydrogen-bond basicity and the McGowan characteristic volume. Up to now, these
QSARs seem to perform adequately for a limited number of chemical families. A
major breakthrough came from the use of Artificial Neural Networks coupled to
Abraham’s solvation equation for predicting chemical-specific
biological/biochemical properties such as blood-tissue partition coefficients,
maximal velocity (Vmax) and the Michaelis - Menten constant. This was a
remarkable advance, since the prediction capability of the Michaelis - Menten
constant in the existing studies to date was rather poor (R2 0.3). With our coupled
ANN - Abraham’s solvation equation method for the investigated group of 55
chemicals, R2 rose to 0.8. For the rest of the parameters (partition coefficients,
Vmax), performance of prediction against experimental values was consistently high
(R2 always above 0.9), outperforming any other existing methodology. Overall, the
proposed methodology, offers two major advantages: - It helps filling the data gaps
of “data poor” chemicals, allowing the use of internal dosimetry metric for a wide
array of chemical classes. - It effectively supports the “safe by design” concept for
industrial chemicals, by allowing the successful prediction of toxicokinetic
behavior based on molecular parameters, thus avoiding chemical structures
resulting in bioaccumulative and non-rapidly metabolized chemicals.
552
Computer Aided Discovery and REdesign of Skin Sensitizers - a rational
modeling approach of the skin sensitization AOP that provides guidance to
molecular redesign of sensitizing chemicals
J. Kostal, Toxfix LLC; A. Voutchkova-Kostal, George Washington University /
Chemistry Department
Designing molecules from first principles to have predictable biological activity is
still viewed as an immense challenge; however, recent advances in mechanistic
toxicology and computational chemistry can provide great insight into minimizing
adverse biological effects. Computational chemistry has revolutionized drug
discovery over the past two decades by providing rational means to optimize
biological activity by systematic changes to the molecular structure of drug
candidates. Some of the same methods can be used to minimize activity of
commercial chemicals against specific biological targets. The CADRE approach
capitalizes on the insight provided by drug discovery and modeling of organic and
enzymatic reactions. The CADRE-SS variant assesses the skin sensitization
potential of chemicals, and informs design of safer alternatives to replace potent
sensitizers. Skin sensitization is an important, and a well-understood and
characterized adverse outcome pathway; however, publically available data
suitable for model training is limited compared with other endpoints. As a result,
existing structure-based models have struggled to uphold their reported internal
performance metrics in external validation studies. In contrast, CADRE-SS relies
on direct modeling of molecular interactions rather than structural descriptors,
circumventing the need to deconstruct the molecular structure into individual
features, and thus avoiding the necessity for a large training set of structural
analogs. In external validations, CADRE-SS consistently achieves above 90%
concordance with experimental human and animal tests. Most recently, CADRE-SS
was successfully tested on a large dataset of APIs and drug intermediates, which
typically present an immense challenge from the modeling perspective due to
conformational and functional complexity.
553
Identification of potential environmentally hazardous pharmaceuticals by
QSAR modeling
A. Sangion, DiSTA; S. Cassani, University of Insubria / DiSTA; E. Papa,
Department of Theoretical and Applied Sciences; P. Gramatica, University of
Insubria / DiSTA
In the recent years pharmaceuticals have been reported to be ubiquitously present in
aquatic and terrestrial environment with the possibility to interact and manifest their
biological activity on the wildlife. Little is known about pharmaceuticals
environmental behaviour and ecotoxicity so that EMEA (European Medicines
Agency) released a guideline for the environmental risk assessment of human
pharmaceuticals. As part of hazard assessment we propose the characterization of
the intrinsic hazard potential of pharmaceuticals by application and development of
QSAR (Quantitative Structure-Activity Relationship) models. First of all we
screened more than 400 pharmaceuticals for their potential for persistence in the
environment, bioaccumulation and toxicity to fish (i.e. PBT behaviour), also taking
into account information on potential for biotransformation to highlight chemicals
which have the highest intrinsic potential of being found in the environment. Then
we characterized these chemicals for their ecotoxicity, by searching data for algae,
Daphnia and fish toxicity to represent a simplified aquatic ecosystem at different
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trophic levels. The available experimental data were filtered and used to build ad
hoc QSAR and QAAR (Quantitative Activity-Activity Relationships) models,
which were applied to predict the missing toxicological information. Finally,
Principal Component Analysis (PCA) was applied to combine predictions by the
different models to screen the most environmentally hazardous pharmaceuticals
according to their toxicological profile in the different organisms. This study
showed how in-silico models can be applied in the hazard assessment procedure to
perform preliminary screening and prioritization of chemicals, and how structural
based models can maximize the information contained in existing experimental
data. Moreover the identification of the structural features mainly associated with
the potential PBT behaviour of the prioritized pharmaceuticals is particularly
relevant to perform the rational design of new, environmentally safer,
pharmaceuticals.
554
Targeted re-design of pharmaceuticals for improved aquatic biodegradability
- the example of Atenolol
T. Rastogi, Leuphana Universitat Luneburg / Institue of Sustainable and
Enviornmental Chemistry; C. Leder, Leuphana Universität; K. Kuemmerer,
Leuphana University Lüneburg / Institute of Sustainable and Environmental
Chemistry
Micro-pollutants have gained more attention in the scientific community.
Phamaceuticals constitute an important group of micro-polluatants that threaten the
water resources. The most extensively discussed strategy for the prevention of the
input of pharmaceuticals into the aquatic environment are advanced effluent
treatment processes. However, these processes have their limitations and
drawbacks each such as the formation of toxic and stable reaction products and their
very limited possibility of application on the global scale. Chemical and
pharmaceutical products should be designed so that at the end of their function they
break down into innocuous degradation products and do not persist in the
environment. T"Benign by design” is the key element in this respect. It is an
important concept within green and sustainable pharmacy and chemistry and very
promising in terms of sustainability. The concept of “benign by design” can be
applied on two levels: the design of completely new molecules or the re-design of
existing molecules. In both cases, small alterations in the chemical structure of an
API may have a significant impact on the one hand on its activity, solubility and
polarity and on the other hand on biodegradability. Re-designing such
biodegradable drugs is a challenge that is addressed in the research presented here.
Photolysis was used a tool to synthesise derivatives (i.e. transformation products,
TPs) of the drug. These TPs were then assessed for their biodegradability
employing the Closed Bottle test (OECD 301D) in combination with liquid
chromatography coupled to mass spectrometry (LC-MS/MS). Thereby the
biodegradable TPs were identified. In the next step their drug likeliness and toxicity
as well as their pharmaceutical activity was assessed employing a set of different in
silico tools. Photo TPs which were found to be comparatively more biodegradable
than the parent compound and other drug-like and non-toxic TPs were identified.
However, some of these shortlisted derivatives possessed non-preferred functional
groups such as aldehydes that are non-preferred due to their toxicological potency
and adverse effect in the human body or as imines (non-preferred due to their
instability). However, some promising, environmentally drug-like candidates could
also be identified.
555
Influence of functionalization in the toxicity of nanosurfactants to the
duckweed Lemna minor
N. Martins, University of Aveiro, Department of Biology & CESAM / Department
of Biology; J.L. Pereira, University of Aveiro / Department of Biology and
CESAM; C. Duarte, University of Coimbra; L. Dias; F. Antunes, University of
Coimbra; I. Lopes, University of Aveiro / CESAM Biology Department
As nanotechnology grows, so does the concern on its environmental impacts. With
new international policies pointing towards new approach for the development of
new nanomaterials (NMs) that strongly considers their environmental friendliness,
the necessary arena has been built to avoid the errors made in the past by the classic
chemical industry. NMs can be found in a large variety of applications and some
have the scope for an almost limitless range of options in their composition. As the
remarkable benefit this may represent, provided that the structure of a given NM
can be tuned to perform exactly as required for a given application, the
environmental risk assessment stage needs to adjust to such an overwhelming load.
Performing early-warning ecotoxicological testing trials at early stages of product
development should prevent unnecessary investment in alternative NMs that will be
later found to poorly comply with environmental regulation. The present study fits
this framework, aiming to assess the influence that functionalization can have in the
ecotoxicity of seven variations of soft organic NMs made of biosurfactants. These
biosurfactants belong to the class of anionic surfactant and vary in the number of
ethylene oxide (EO) units in their head group. The ecotoxicity of each NM variation
was assessed using a standard macrophyte growth inhibition test. Growth rates were
calculated and used to estimate ECx values. Although the overlap of confidence
intervals does not allow a clear ranking of toxicity of NM variations, Texapon N701
(exhibiting one of the lowest number of EO units) showed the highest toxicity while
Disponil FES77 (exhibiting one of the highest number of EO units) was the least
toxic. The focused functionalizations seem to moderately influence the toxicity of

SETAC Europe 25th Annual Meeting Abstract Book

the nanosurfactants to L. minor: an increase in the number of EO units seems to
reduce NMs toxicity. Further studies are needed to fully understand how NMs
functionalization may help nanotechnology to create more environmental friendly
solutions while retaining their desired functions.

from laboratory studies for refined risk assessments for wild birds and mammals;
residues in food items; data availability and analysis for Proportion of Time (PT)
data; role of field effects studies as top tier studies for regulatory decisions and
current role and acceptability by regulators of modelling.

556
Estimation of Octanol Water Partition Coefficients and Skin Permeability
Exclusively from Spectroscopic Data
A. Voutchkova-Kostal, George Washington University / Chemistry Department; N.
An, George Washington University / Department of Chemistry
The rational design for safer chemicals requires tools for predicting bioavailability
and toxicity that can be used seamlessly by chemists alongside traditional synthesis
and characterization. We have developed a series of Quantitative Spectrometric
Data-Activity Relationship (QSDAR) models that predict octanol/water partition
coefficient (logP) and skin permeability (logKp) of organic chemicals using only
NMR spectra. The advantage of these models over traditional structure-based in
silico methods is that (a) they do not require knowledge of exact structure and (b)
they are applicable to mixtures and formulations in addition to pure chemicals. The
models achieve excellent predictive power (R2 > 0.85 and Q2 > 0.75) and have been
thoroughly externally validated. Each model has been trained on a large training set
with highly diverse structures. \n

559
Use of post-authorization field monitoring data to assess the availability of
cereal seeds on the soil surface after drilling
E. Bonneris, R. Barfknecht, Bayer CropScience Aktiengesellschaft, BCS
AG-D-EnSa-ETX; P. Adrian, CEHTRA SARL; R. Grau, Bayer CropScience /
D-GRA
The risk assessment for Plant Protection Products (PPP) on Birds and Mammals is
carried out under the EU regulation 1107/2009 and follows the guidance document
issued by EFSA (EFSA 2009[1]). The first tier bird and mammal risk assessment
for seed treatments assumes that the diet of granivorous species consists entirely of
readily available, freshly treated seeds. Many pesticides, used as seed treatments,
fail to meet the standard regulatory triggers for acute and long-term risk to birds and
mammals and hence require refinement. At higher tier, after selection of suitable
focal species, the risk is contextualised by estimating the area that would need to be
foraged for a bird or mammal to exceed the acceptable dose. Indeed, different
options for refinement are available, including field studies and monitoring surveys
where exposure to remaining treated seeds is assessed. Currently, there is limited
published information on the density of seeds available on the soil surface, which
covers the various agricultural practices of farmers during drilling in Europe.
Post-authorization field data have been generated and may be useful to assist in the
regulatory decision-making process. In 2011, precise seed countings were
performed in autumn during cereal drillings on 86 fields of wheat and barley (773
ha) in different locations covering the main regions cultivated for cereal production
in France. The program was also designed in order to assess the possible
relationship between seed availability and different agronomic parameters.
Variables such as soil humidity, presence of stones, soil type, preparation of the soil
prior seeding, drilling depth, drilling speed, and seed density were recorded and
evaluated. The outcome of this large-scale monitoring exercise will be compared to
and interpreted in perspective of existing literature on the subject and in taking into
consideration the current exposure assumptions used in the bird and mammal risk
assessments. [1] European Food Safety Agency; Guidance Document on Risk
Assessment for Birds and Mammals on request from EFSA (Sanco/10997/2009).
EFSA Journal 2009 7(12): 1438 [358 pp.]; Available online: www.efsa.europa.eu

Reflections on bird and mammal risk assessment: past,
present and future
557
EFSA 'Risk Assessment for Birds and Mammals' guidance document - the
future
R. Sharp, EFSA - European Food Safety Authority / Pesticides Unit; M. Arena,
EFSA - European Food Safety Authority / Pesticides; D. Auteri, Auteri / Pesticides
Unit; A. Ippolito, EFSA - European Food Safety Authority / Institute for
Environment and Sustainability IES; F. Streissl, EFSA / Pesticides Unit; C.
Szentes, Pesticides Unit
In order to gain EU Level approval of an active substance under Regulation (EC)
1107/2009, it is necessary to demonstrate that there are no unacceptable risks to bird
and wild mammals. Since the early 2000’s to 2009 the main guidance document
used was the ‘SANCO/4145 Guidance Document on Risk Assessment for Birds
and Mammals under Council Directive 91/414/EEC’, European Commission
(2002)1. However, in 2009 the European Food Safety Authority (EFSA) issued a
new guidance document (‘Risk Assessment for Birds and Mammals’, EFSA
(2009)2). The guidance and recommendations in the EFSA (2009) document
offered many benefits and improvements over the old risk assessment
methodology. However, practice in its use has identified certain aspects of the
guidance document which often require careful interpretation and often lead
questionable proposals being made in the risk assessments presented in the dossiers
or the Draft and Renewal Assessment Reports (DARs/RARs). This presentation
will provide an analysis of common problems which are encountered when
performing a risk assessment using the EFSA (2009) guidance document, discuss
areas of the guidance which have been identified to be in need of improvement and
also reflect on areas which are working well. The plan for the update of the
guidance document will be discussed and, if possible, the timelines will be given.
558
Industry view on the implementation of the EFSA Guidance Document on
Birds and Mammals in the EU
J. Pascual, BASF SE; R. Murfitt, Syngenta Ltd / Environmental Safety; K. Brugger,
DuPont Crop Protection; T. Carro, DuPont Crop Protection / Environmental Safety
Assessment; M. Ebeling, Bayer CropScience AG EnSa-ETX-TV / Environmental
Safety Ecotoxicology; P.J. Edwards, Central Product Safety Dept; M.
Foudoulakis, Dow Agrosciences / RSRA ERS; T.B. Fredricks, Monsanto Company
/ Zoology; B. Garlej; J. Hahne, Bayer CropScience AG; P. Manson, Cheminova AS
European Regulatory Office / Global Regulatory Science
EFSA’s Guidance Document on the Risk Assessment for Birds and Mammals
(EFSA Journal 2009; 7(12):1438) (EFSA GD) was the first guidance document in
the area of ecotoxicology developed by EFSA. Several aspects, both scientific and
regulatory, of the new GD were highly debated at the time of discussion and
approval of the document by European officials before its official implementation
in July 2010. After almost 5 years of working experience on the use of this GD by
notifiers and authorites for the evaluation and approval of plant protection products
in EU countries, this SETAC session is an excellent opportunity to review how the
GD is being used in practice and how the controversial topics identified earlier have
been tackled during these years. In this presentation, the regulated industry (i.e.,
agrochemical companies under the European Crop Protection Association) will
present its experience and views on how, on practical, operational, regulatory and
scientific terms, this GD is being used in the EU for regulatory evaluations and
approvals. Focussing on the scientific and regulatory component, the presentation
will include a review focussing on parameters used for refined (higher tier) risk
assessments according to the EFSA GD. Among these are: selection of focal
species representative of different crops and regions; risk assessment for voles and
associated regulatory decisions by regulators; selection of reproductive endpoints
120

560
Arena studies offer a more realistic worst case scenario test system than
conventional housing for Wood mouse ecotoxicology studies
N. Dennis, S. Milner, K. Tarrant, Food and Environment Research Agency / Centre
for Chemical Safety and Stewardship
Behavioural and consumption studies using singly housed small rodents, such as
Wood mice (Apodemus sylvaticus), are routinely conducted in small cages such as
rat/mouse colony cages that are approximately 28cm wide, 45cm long and 21cm
deep. However larger in-door arenas (2.6 x 1.6 x 0.75 m) have been used at the
Food and Environment Research Agency (Fera) for consumption and behavioural
studies. This test system enables Wood mice to express more natural foraging
behaviour over a larger area that is more representative of the natural environment.
Wood mouse activity levels are much higher than in smaller cages and therefore
energy demands are more characteristic of wild populations. Recent research
conducted by Fera have found that Wood mice respond to the challenge of
comparable compounds differently if housed in arenas instead of standard cages. It
appears that arenas can offer a more realistic “worst case scenario” required for risk
assessment. Furthermore, arenas can provide data at a population level. In addition,
arenas can be partitioned and through remote sensing can generate data on
movement patterns and “field use” in a controlled environment that could provide
an ideal bridge between laboratory and full scale field trials.
561
Do insectivorous birds change their foraging strategy after insecticide
application in orchards in UK and Spain?
M.M. Benito, Wildlife Ecology; B. Giessing, Tier3 Solutions GmbH; R. Dittrich,
Tier3 Solutions GmbH / Wildlife Ecology; A. Aponte Fernandes, F. Sotti, Tier3
Solutions GmbH; S. Norman, RidgewayEco; N.N. Poletika, Dow Agro Sciences
LLC / Field Exposure and Effects Department; C. Wolf, Tier3 Solutions GmbH
Birds decide constantly about the pattern of use of available resources (e.g. food
sources) and react to changing circumstances. Using radio-telemetry, we studied
daily home ranges in citrus (Spain) and apple orchards (UK) before and after
spraying of the broad-spectrum insecticide chlorpyrifos (CP) in the breeding
season. Spatial use of habitats was investigated in response to a sudden temporary
decline in arthropod biomass (i.e. food) in the sprayed area. Focal species were the
omnivorous Blackbird (BB) and the insectivorous Great Tit (GT) which are both
common in citrus and apple orchards. Analysis of faeces allowed us to assess
changes in the diet. Birds were radio-tracked before and after CP-application. In
Spain, 9 BB and 8 GT were tracked for 57 whole-day sessions. In UK, 7 BB and 10
GT were tracked for 51 sessions. Behaviour and location were monitored
continuously. Home range size and overlap between consecutive sessions was
calculated, and the distance travelled. In both crops, for both species, daily home

SETAC Europe 25th Annual Meeting Abstract Book

ranges overlapped partially between consecutive sessions (mean 40%, range: 9–
73%). In both crops, size of daily home range was stable regardless of
CP-application. After application, in both crops, GT spent less time foraging inside
the treated area. Also the proportion of treated area within the home range
decreased. Travelled distance was unaffected. After application, BB spent more
time foraging in citrus. Contrarily, after application, in UK apple orchards BB
reduced use of orchards for foraging and the travelled distance increased. These
differences for BB between citrus and UK-apples might be due to attractiveness of
surroundings. Surroundings of citrus were drier and less attractive for feeding than
moister conditions within the citrus which is drip-irrigated. This was different to the
wetter off-crop conditions in UK orchards. Only in citrus were trees suitable for BB
to nest. If nesting, birds might prefer to keep foraging areas closeby. For both
species, content of faeces collected before and after CP-application did not alter.
Overall, birds did change their foraging strategy. Food depletion caused by the
insecticide was compensated by spatial change of the foraging area rather than
change in diet. Birds used parts of their daily home ranges constantly and other
parts temporarily. This flexibility allowed adaptation to a temporary reduction in
arthropod biomass following insecticide application.
562
Key drivers of avian breeding-success in chlorpyrifos-treated citrus (Spain)
and apple orchards (UK).
R. Dittrich, Tier3 Solutions GmbH / Wildlife Ecology; Z. Gao, F. Sotti, B.
Giessing, Tier3 Solutions GmbH; S. Norman, RidgewayEco; N.N. Poletika, Dow
Agro Sciences LLC / Field Exposure and Effects Department; C. Wolf, Tier3
Solutions GmbH
It is challenging to balance environmental effects of pesticides with the need for
food. Hence, it is important to assess the reality in the field and measure directly the
effects from actual use to reach evidence-based decisions. Our study evaluated
factors which influence reproduction of birds nesting in citrus (Spain) and
cider-apple orchards (UK) including spraying of broad-spectrum insecticide
chlorpyrifos (CP) in the breeding season. Potential influence of CP in comparison
with effect of habitat, ecological factors, and weather was assessed. Reproduction
was measured by counting active nests and no. of fledglings. Effect of predation
was explored. Nest searches were conducted in 3 to 4 consecutive years. No. of sites
varied from 5 to 10 depending on country & year. Nest boxes (500 per country)
were installed to give insectivores Great Tit and BlueTit increased chance to breed
in orchards to maximise potential to detect effects of CP. Where nests were empty
earlier than expected all signs (shells, body parts, tracks of predators) were recorded
to judge cause of failure. Cameras were used for some nests. A logistic-exposure
model was applied to identify key drivers of nest survival. Citrus/Spain: 602 nests
of 14 species were monitored. Most common were Blackbird, Serin, Greenfinch
and Great Tits. A third of nests were successful. Great Tits had highest breeding
success with mean of 4.3 and 3.4 young per nesting attempt in 2011 and 2012. For
open nesters, e.g. blackbird, 0.7 and 1.2 young per nesting attempt were found.
Some nests were destroyed by pruning. In citrus, CP-application is relatively late in
breeding season. Hence, only 18% of nests was exposed. For Blackbird, nest
survival probability was decreased in two sites by CP-application, but this species
still reproduced successfully and was abundant. Apples/UK: in 2012, nests of 19
species were found in orchards (n = 70) and surroundings (n = 53). 64% inside
orchards successfully fledged while 47% in surroundings were successful. With
nests boxes, breeding attempts in orchards increased to 153 in 2013. In 79% of nests
inside orchards, fledglings were produced. In surroundings 31% of attempts were
successful. Inside orchards 4.9 young per nesting attempt and in nests found in
surroundings 2.2. young were produced. Overall, predation of nests and increasing
date of breeding-attempt were found to be the key drivers of breeding-success in
citrus and cider-apple orchards.

Risk assessment, risk management and mitigation for
pesticides: from regulation to public perception (III)
563
Harmony in the Southern Zone: Was France a good contributor to the
regulatory symphony?
A. Boivin, V. Poulsen, ANSES
Risk assessment for plant protection products (PPP) is performed according to
regulation 1107/2009 [1]. European countries were distributed within three zones:
the Northern, the Central and the Southern zone including France. The current PPP
risk assessment procedure implemented at zonal level mimic the procedure used for
active substances at European level. The final zonal registration is produced based
on the draft as proposed by the zonal rapporteur member state and the comments
from the concerned member states. The commenting period has been crucial during
the implementation of the zonal approach since it has been identified as the unique
opportunity for member states to interact. According to the new regulation, one
member state of the zone, the zonal Rapporteur Member State (zRMS) takes the
lead on PPP risk assessment. The zRMS has to insure that the risk assessment as
presented would fit for all member states of the zone. Ideally, every member state of
the zone is able to use the risk assessment as proposed by the zRMS to finalise the
risk assessment at national level (mutual recognition). As a consequence the zonal
approach has transformed the risk assessment work. The challenge is to share a
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common dossier that would include an agreed risk assessment (e.g. European Food
Safety Authority conclusions) and potentially additional risk assessments in order
to fit with specific member states requirements or enforcements, southern ones in
its case This presentation provides feedbacks from ANSES on regulation
1107/2009 implementation. Examples on the consequence on exposure and
ecotoxicological risk assessment methodologies are presented. In addition, aspects
regarding the current articulation of southern zonal dossiers to fit with southern
member states requirements are presented. Details on the harmonisation procedure
and proposal for future improvement are mentioned.
564
Biodiversity in monitoring studies investigating the efficacy of risk mitigation
measures in the farmland - a review
A. Alix, Dow Agrosciences / Risk Management; C. Garrido, BeeSafe; B. golla,
Institute for Strategies and Technology Assessment; M. Miles, Bayer CropScience
UK / Environmental Safety
The registration process for Plant Protection Products (pesticides) in agriculture
relies on a preliminary evaluation of the risks they may pose to human health and
the environment, among which honey bees and other non-target arthropods in the
farmland [1]. If necessary, specific risk mitigation measures may accompany the
registration in providing detailed conditions of use to reduce pollinators’ exposure
[1]. In addition, the reform of the European Common Agriculture Policy (CAP)
includes the implementation of ecological focus areas, which should represent at
least 5% of the arable area of the holding for farms with an area larger than 15
hectares (excluding permanent grassland) – i.e. field margins, hedges, trees, fallow
land, landscape features, biotopes, buffer strips, afforested area [2]. This figure is to
rise to 7% after a Commission report in 2017 and a legislative proposal. The
objective of these two sets of measures present commonalities, particularly with
regards to biodiversity. In the context of the registration process of pesticides, it
must be ensured that their use does not exert unacceptable effects on a range of
protection goals, including biodiversity [1] and risk mitigation measures, when
necessary, aim at achieving this goal. These risk mitigation measures are reported
on the labelling of pesticide products [3]. The ecological focus areas presented in
the CAP aim at restoring or preserving biodiversity in the farmland. Therefore
although the measures adopted may take different forms, they are targeting a
common benefit on biodiversity, which has therefore been measured in a number of
studies dedicated to the evaluation of the efficacy of farmland management plans at
improving biodiversity in cultivated areas [4]. This presentation will illustrate the
outcome of the review on the efficacy of risk mitigation measures at preserving
and/or restoring biodiversity in cultivated areas, undertaken during the MAgPIE
workshop, and discuss this outcome in relation to risk mitigation measures and risk
assessment applied to pesticides.
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Pesticide risk mitigation at landscape level (RISKMIN) - A spatial approach to
maintain and develop agrobiodiversity
B. Scholz-Starke, RWTH Aachen University, Institute for Environmental Research
/ Institute for Environmental Research BioV; M. Trapp, RLP AgroScience, IfA /
Institute for Agroecology; M. Deubert, L. Streib, RLP AgroScience GmbH; A.
Toschki, Research Institute gaiac; C. Kula, Fed. Office for Consumer Protection &
Food Safety; M. Roß-Nickoll, RWTH Aachen University / Institute for
Environmental Research
Nowadays, it is widely accepted, however controversially discussed, that species
diversity and habitats quality dramatically decrease with increasing intensity of
agricultural land-use. Therefore the current off-crop mitigation tools to avoid
unacceptable risk from the use of pesticides are critically reviewed. Complementary
landscape level mitigation options to protect non-target biodiversity in Germany are
considered. An approach is presented that considers the real landscape structure by
classifying the landscape elements according to their biodiversity of various
arthropod groups. The project RISKMIN includes an ‘ecological value’ depending
on spatial distribution of typical elements of terrestrial agricultural landscapes in
Europe, exemplified by two regions in Germany. The assessment of the efficacy of
landscape-level mitigation measures, such as extensification or providing a higher
variety of structural elements is analysed. The RISKMIN project is organised as a
modular and interdisciplinary approach. Firstly, the module GEODAT defines 50
types of ecologically relevant landscape elements (LE-types). To each of the
elements an ecological value between 0 and 100, derived from impact regulation
closely related to the biotope type is assigned, which reflects the natural value of the
respective element. Advanced remote sensing using geographic information
systems identifies the shapes of landscape elements and collects (geo-) data that is
necessary to allocate LE-types to the shapes. An integrated landscape ecological
value is calculated as the sum of all ecological values of the single LE (module
STATUS QUO), which is then corrected for intensive agricultural use for LE
nearby in-crop areas. The module PROJECTION then identifies and defines most
promising risk mitigation measures (RMM) of different mechanisms and
implements rules for mechanisms of melioration at landscape level. The
methodology is considered well established but needs calibration by data from
different landscapes. The model that was derived from the RISKMIN project puts
the discussion on landscape-based RMM a step forward. We implement the fact
that intense agricultural practices come along with undesired side-effects in the
long term and thus lead to a significant downgrade of the landscape status compared
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to past reference state. The RISKMIN concept recommends options for risk
managers especially to optimize RMM alongside with national programs for
sustainable land use.
566
Can we make balanced decisions? Always look on the bright cider life
S. Deacon, ENVIRON UK Ltd; S. Norman, RidgewayEco; M. Rockel, ENVIRON
International Corp.; P. Burston, ENVIRON; L. Sanderson, N. Eury, ENVIRON UK
Ltd; F. Cnudde, Dow AgroSciences LLC
Regulators at EU and Member State level face the challenge of having to make
decisions on plant protection products (PPP) using environmental risk assessments,
which do not include information on benefits. In particular, evidence on how a
particular plant protection product affects the socio-economics of farming is
currently not part of the decision-making process. Regulation 1107/2009 states
‘The purpose of this Regulation is to ensure a high level of protection of both human
and animal health and the environment and at the same time to safeguard the
competitiveness of Community agriculture’. The latter element is recognition that a
regulatory decisions on a PPP should not made ‘in a vacuum’, especially if there is
no evidence of harm to non-target populations in the field resulting from its use
according the Good Agricultural Practice. The authors have undertaken a number of
cost-benefit analyses to evaluate the use of a range of PPPs and crops. Their
approach provides a holistic basis for making pragmatic and practical decisions in a
transparent manner. When maximising agricultural land for food production,
ecosystem services analysis and socio-economic assessment of farming can
emphasise trade-offs in these services. Decisions can then be made using
environmental, social and economic evidence. The paper gives an overview of
potential implications of not taking holistic decisions. For example, growers rely on
crop protection tools. When this ‘toolbox’ is threatened by regulatory decisions,
pest resistance, and new policies based on hazard instead of risk, then products may
be removed from the market. If there is no alternative active substance or if the
outcome is an over-reliance on one mode-of-action – leading to pest resistance –
cultivation of some crops may no longer be competitive. This can lead to changes in
practices or even land-use itself. These changes also influence ecosystem services,
which may be decreased – i.e. a worse situation - compared with before the
regulatory action. The use of ecosystem services in PPP regulation will be
presented and illustrated by a case study where the use of an insecticide in cider
apple production in UK has been evaluated.
567
Risk Assessment on Natural Organisms of Organic Farming Materials from
Plant Extracts for pest Control in Korea
J. Oh, NAAS, RDA / agrofood safety; K. Park, NAAS, RDA / Chemical Safety
Division; M. Paik, NAAS RDA; S. Han, RDA; J. Jin, NAAS RDA; B. Kim,
National Academy of Agricultural Science; S. Hong, National Academy of
Agricultural Science / department of crop life safety; N. Cho, NAAS RDA
This study was performed to evaluate the risk of the organic farming materials for
insect control. In South Korea, neem, sophora and derris extracts are used mostly
for organic farming. To evaluate the toxicity of these plant extracts to Cyprinus
carpio, Misgurnus anguillicaudatus, Apis mellifera L. and Eisenia fetida, We
conducted some tests, fish acute toxicity test, honeybee acute toxicity tests,
honeybee toxicity test of residue on foliage and earthworm acute toxicity
test.According to the acute toxicity tests, neem and derris extracts were very low in
toxicity to Cyprinus carpio, Misgurnus anguillicaudatus, Apis mellifera L. and
Eisenia fetida. Therefore, it is expected that these plant extracts have no significant
effects on the environmental organisms when farmers use it for organic farming to
insect control. But sophora extracts are making a toxic effect on bees. So the
regulatory system about the time and amount of using in farm is necessary on
organic farming materials containing sophora extract to protect the bees.
568
State of the art in mechanistic effect modelling for aquatic risk assessment of
plant protection products
T.G. Preuss, Bayer CropScience / Environmental Modelling; h. baveco,
Environmental Risk Assessment Team; A. Focks, Alterra Wageningen University
and Research Centre / Ecotoxicology Environmental Risk Assessment Team; U.
Hommen, Fraunhofer IME; T. Strauss, Research Institute gaiac / Research Institute
Gaiac; P. Thorbek, Syngenta / Environmetal Safety
Mechanistic effect modelling (MEM) is becoming increasingly important for
environmental risk assessment and environmental science. The advantages of
MEMs are manifold: They enable the extrapolation of effects between different
exposure profiles and provide the potential to integrate necessary ecological
knowledge, leading to a more realistic chemicals’ effect assessment. The aim of the
current presentation is to give an overview on the achieved milestones within the
mechanistic effect modelling for aquatic risk assessment. Therefore the available
models for aquatic risk assessment will be reviewed based on their validation status,
their similarities and differences and their possible use in the risk assessment.
Appropriate modelling approaches have to be selected depending on the risk
assessment question (e.g. time to recovery of populations, effects on individual
level) as well as on the level of biological organisation, namely the individual,
population or community level. Therefore the model approach has to be chosen in
line with the specific protection goals as defined by EFSA. In order to choose the
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right modelling approach it is also necessary to consider the data requirements
which is the basic dataset we have to address these specific protection goals. We
here present models for all organism groups defined in the aquatic guidance
document and show the potential use of these models for common risk assessment
questions, like extrapolation from lab to field, from individual to population, to
untested exposure situation and to untested ecological scenarios. Here the state of
the art model approaches will presented and linked to their domain of applicability
in environmental risk assessment of plant protection products. We will demonstrate
what can be learned from the models developed so far and suggest a more generic
modelling framework. Mechanistic effects modelling will help to incorporate the
complexity of the real world into our environmental risk assmessnt and thereby will
be an necessary tool to foster the debate on needed complexity and to set protection
goals.

Commuter air quality in rail subway systems: current
understanding and future mitigation
569
Public transport and infection spread: is this a problem?
L. Morawska, Queensland University

570
Bioaerosol exposure in subway trains and stations
C. Duchaine, Universite Laval

571
Subway particles: what do we breathe on platforms and in trains?
T. Moreno, Geosciences; V.I. Martins, M. Minguillón, C. Reche, Institute of
Environmental Assessment and Water Research (IDAEA-CSIC); E. de Miguel, M.
Capdevila, S. Centelles, Transports Metropolitans de Barcelona (TMB); X. Querol,
Institute of Environmental Assessment and Water Research (IDAEA-CSIC)
Commuting by underground rail is a transport mode used daily by over 100 million
people worldwide. Published reviews of subway air quality worldwide reveal a
wide range of PM concentrations present in underground platforms, and beg the
question: why is there such diversity? The air quality of a given subway platform
involves a complex interplay of the ventilation system, station depth and design,
train speed, frequency, wheel materials and braking mechanisms, and number of
passengers being transported. Air movements on the platform show constantly
repeated cycles involving turbulent flow through some combination of
mechanically forced ventilation systems, blast shafts, and platform access points,
driven to a large extent by the piston effect of the trains moving through the tunnels.
Narrow platforms with single-track tunnels are strongly dependent on forced tunnel
ventilation, in contrast in wider stations with spacious double-track tunnels ambient
PM levels can actually improve when tunnel ventilation is switched off, offering the
possibility of significant energy savings without damaging air quality. Another
variable is that occurring spatially along the platform, with the greatest
accumulation of PM usually occurring at one end, depending on station design.
Access tunnels can help dilute PM concentrations by introducing cleaner air from
outside, although lateral accesses are less effective than those at the train entry
point. More interesting than the mass concentration of PM is the fact that platform
particles are pervasively ferruginous and commonly accompanied by other
elements such as C, Si, Ca, Mn, Cr and Ba. They are both physically and chemically
different from the typical outdoor urban cocktail of inhalable PM breathed above
ground in the city. These subway particles display a spectrum of morphologies but
by far the most common occurs in the form of irregular, rough-surfaced flakes
measuring at most just a few microns in size, commonly displaying cracked and
corroded textures. Thus, the dominant mix of source materials and processes of PM
generation are unique to the subway environment. This work is supported by the
Spanish Ministry of Economy and Competitiveness and FEDER funds
(CGL2012-33066, METRO), EU (FP7 grant 315760 HEXACOMM) and
IMPROVE LIFE project (LIFE13 ENV/ES/ 000263).
572
Measuring PM2.5, particle number and black carbon concentration on the
London Underground
F. Kelly, Kings College London; J. Smith, D. Green, S. Beevers, B. Barratt, Kings
College London / MRCPHE Centre for Environment and Health
The London Underground is a mostly subterranean railway system consisting of
402 km of track that carries over 1.2 billion passengers per year in the Greater
London region (Transport for London, 2014). Passenger exposure is
under-researched, limited to occupational-health research which has focused on
drivers’ shift-time exposure, and a small number of studies typically focused on
comparing urban transport modes. Adams et al. (2001) sampled on the Bakerloo,
Northern and District lines measuring PM2.5 concentrations. Seaton et al. (2005)
sampled on the Central, Northern and Victoria lines, and at three stations,
measuring PM2.5 and particle number concentration. In a new study we placed
personal monitoring equipment (Aethlabs AE51 microAeth, TSI Sidepak AM510
and Phillips Aerasense Nanotracer) in the driver’s cabin, and simultaneously in the
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passenger’s cabin, to measure PM2.5, particle numbers and black carbon
concentration across the entire network. We complimented this with a ‘fixed site’
on the platform of Hampstead Station to provide calibration for the mobile
equipment. By manually completing a time-location diary, we were able to examine
differences in concentrations by line, line-depth, underground v. uncovered, and
passenger cabin v. driver cabin. The findings from this study will be presented at
SETAC Europe 2015. References: Adams, H.S., Nieuwenhuijsen, M.J. & Colvile,
R.N., 2001. Determinants of fine particle (PM2.5) personal exposure levels in
transport microenvironments, London, UK. Atmospheric Environment, 35(27),
pp.4557–4566. Seaton, A Cherrie J, Dennekamp M, Donaldson K, Hurley JF, Tran
CL, 2005. The London Underground: dust and hazards to health. Occupational and
Environmental Medicine, 62(6), pp.355–62. Transport for London, 2014. TfL Facts and Figures. TfL website. Available at:
http://www.tfl.gov.uk/corporate/about-tfl/what-we-do/london-underground/facts-a
nd-figures [Accessed September 8, 2014].
573
Air Quality in Subway Stations with Dynamic Control of Energy
A. Giretti, Polytechnic University Marche

LCA of nanotechnology-based products
574
Nanomaterial release data for LCI and derivation of nanomaterials impact
factors for LCIA: Nanopolytox case studies
D. González, Leitat Technological Center; C. Hidalgo, Leitat Technological Center
/ RD Safety Sustainability Division; G. Janer, Acondicionamiento Tarrasense; E.
Fernández-Rosas, G. Vilar, Leitat Technological Center; M. Escamilla, LEITAT /
Sustainability Unit; S. Vázquez-Campos, Safety Sustainability
The increasing use of nano-enabled products has brought controversy due to the
lack of data on their potential impact on human health and environment. On that
concern, there is a consensus that Life Cycle Assessment (LCA) is a suitable
method to assess the environmental performance of this new technology, but the
number of studies that generate data for the Life-Cycle Inventories (LCI) is very
scarce, most of them focus only in the manufacturing step (cradle-to-gate studies)
and the impacts of released NM are usually neglected. So, LCA for
nanotechnologies is challenging since there still are a lot of uncertainties and data
gaps. The NanoPolyTox project was designed to propose a methodology to
determine the Human Health (HH) and Freshwater Ecosystem (FE) impacts due to
the release of NM during the whole nano-enabled product value chain; further apply
this methodology to derive the impact factors of nanocomposite applications; and,
finally, include these impact factors in a complete cradle-to-grave LCA study. In
order to determine such HH and FE impacts, a combination of release
determination over the different life-cycle stages (NM synthesis, nanocomposite
production, use and recycling/disposal) and characterization factors was performed
for three polymeric nanocomposites for outdoors applications (MWCNT-PP,
TiO2-PA, ZnO-EVA). NM releases were determined based in the literature for the
manufacturing and experimentally for the other stages. Accelerated aging
conditions were used to evaluate the release of nanomaterials and possible
transformations during the use phase, and recycling and end-of-life processes were
also tested to evaluate possible transformations occurring on the nanomaterials. For
the characterization factors, USEtox® was used as starting point; we have
developed a general methodology to derive fate, human health and ecotoxicological
factors for nanomaterials. On one side, fate and intake models were adapted to NM
exposure factors determination. On the other, different approaches were considered
for human health hazard and ecotoxicological factors derivation depending on the
availability of data. Different variables can dramatically change the hazardous
effects of a nanomaterial. Therefore, decision criteria were suggested on how to
select input data for these factors. Despite these particularities, the general concept
and methodology around the derivation of human and ecotoxicological effect
factors are however unchanged.
575
Comprehensive LCI and LCIA modelling for nanomaterials and its influence
on study results – the case of Nano-TiO2
R. Hischier, EMPA / Technology and Society Lab; B. Salieri, EMPA / C.I.R.S.A;
M. Pini, University of Modena and Reggio Emilia / Department of Sciences and
Methods for Engineering
A couple of review studies in the last 5 years (e.g. Hischier and Walser, 2012,
Miseljic and Olsen, 2014) have shown, that the application of LCA in the area of
nanotechnology currently presents three major weaknesses and thus challenges: (i)
the choice of an adequate functional unit, taking into account all functionalities that
a new product version, containing engineered nanomaterials (ENM), shows in
comparison to a traditional option, (ii) the availability of adequate, consistent and
complete life cycle inventory (LCI) data for the production of the applied ENM, and
(iii) the availability of impact assessment characterisation factors, especially
concerning human toxicity and ecotoxicity for releases of nanoparticles along the
life cycle. However, so far the question is open, which of these three above
mentioned challenges / points has the biggest influence on the results of an LCA
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study; LCA study in which not the ENM, but the application case is the central view
of investigation. This question is investigated by using the case of nano-TiO2; one
of the most relevant and most sold ENM on the market (Piccinno et al., 2012) – and
in the same time one of the most comprehensively examined ENM with LCA (see
e.g. Pini et al., 2013, Salieri et al., 2015, Pini et al., 2015, or Hischier et al., 2015).
Various application cases – paints, glass coating, ceramic tiles, etc. – and several
production pathways for the synthesis of this ENM have been reported in the last
couple of years; however, no comparison between e.g. these various production
pathways – and the consequences on the results of an application case – can be
found so far in the literature. Similar situation concerning the assessment of releases
of nanoparticles of TiO2 into the environment – the recent literature reports several
different approaches/procedures, but again, no comparison of these approaches can
be found. This presentation in the special session “LCA of nanotechnology-based
products” will show the results of the currently on-going comparison of these
various LCI models for the nano-TiO2 production and of the different LCIA
characterisation factors that have been established in the recent past by applying
this range of LCI resp. LCIA data on some of the published case studies mentioned
above. References Hischier R, Nowack B, Gottschalk F, Hincapie I, Steinfeldt M,
Som C (2015) Life Cylce Assessment of Façade Coating Systems containing
Manufactured Nanomaterials. Journal of Nanoparticle Research 17 (68):13 pp.
doi:10.1007/s11051-015-2881-0 Hischier R, Walser T (2012) Environmental
Sustainability Assessment of Engineered Nanomaterials: State of Art & Strategies
to Overcome Existing Gaps. Science of the Total Environment 425:271-282
Miseljic M, Olsen SI (2014) Life-cycle assessment of engineered nanomaterials: a
literature review of assessment status. J Nanopart Res 16 (2427):33 pp.
doi:10.1007/s11051-014-2427-x Piccinno F, Gottschalk F, Seeger S, Nowack B
(2012) Industrial production quantities and uses of ten engineered nanomaterials in
Europe and the world. J Nanopart Res 14 (1109):11 pp. Pini M, Cedillo González
EI, Neri P, Siligardi C, Ferrari AM Life cycle assessment of nanoTiO2 coated
self-cleaning float glass. In: Technical Proceedings of the 2013 NSTI
Nanotechnology Conference and Expo, NSTI-Nanotech 2013, 2013. pp 728-731
Pini M, Rosa R, Neri P, Bondioli F, Ferrari AM (2015) Environmental assessment
of a bottom-up hydrolytic synthesis of TiO2 nanoparticles. Green Chemistry 17
(1):518-531 Salieri B, Righi S, Pasteris A, Olsen SI (2015) Freshwater ecotoxicity
characterisation factor for metal oxide nanoparticles: A case study on titanium
dioxide nanoparticle. Science of the Total Environment 505:494-502.
doi:http://dx.doi.org/10.1016/j.scitotenv.2014.09.107
576
Assessing the direct human health and ecosystem impacts of nanoparticles (or
nanomaterials) in LCA
O. Jolliet, University of Michigan / Environmental Health Sciences School of
Public Health

577
Sustainability Check of nano-enabled products and applications
M. Möller, Oeko-Institut e.V / Division Sustainable Products and Material Flows
As part of the current debate on the opportunities and risks of nanotechnology, the
need to quantify possible contributions to sustainable development is becoming
increas-ingly important. Against this background, the Nano-Sustainability Check
developed by Öko-Institut provides an instrument offering an integrated approach
relative to sustainability as-pects of nano-enabled products and applications
throughout their whole life-cycle. The approach chosen for this tool allows to serve
as a strategic radar system for the management of oppor-tunities and threats, in
order to anticipate beneficial effects for the environ-ment and to identify new
markets on the one hand, and on the other to avoid bad invest-ments and dangers to
the society. With the help of the Nano-Sustainability Check, companies that
develop or produce nano-enabled products and applications can carry out a
self-evaluation of their own busi-ness activities. The most impor-tant feature in this
context is an evaluation grid by means of which a nano-enabled product or
application can be analysed by comparison with an existing reference product that
has been manufactured without the use of nanomaterials. In addition, the evaluation
grid is able to address any possible threats. The aspects investigated within the
Nano-Sustainability Check are represented in the form of a total of 14 key
performance indicators. The focus is on aspects of environmental and cli-mate
protection, but also user benefits and life-cycle costs are considered.
Complementarily, the opportunity / threat analysis takes into account external
conditions such as employment effects, societal benefits and risk per-cep-tion. The
results of the individual key performance indicators are combined into a single
repre-sentation. To this purpose, the "SWOT analysis" originally derived from
business administra-tion is adapted as a central tool in the communication of
results. Based on the SWOT matrix, recommendations for a strategic optimisation
of the investigated object can finally be developed. Their goal is to maximise the
potential of strengths and opportunities with regard to sustainability while
minimising potential negative effects of weaknesses and threats. Besides the
description of the methodological approach, also the results and conclusions from
selected case studies of nano-enabled products will be presented. These cover a
concrete catalyst as well as electronically dimmable windows.
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Life Cycle approaches for nanotechnology-based products
T. Ligthart, TNO
Nanotechnology often aims to improve the performance, like increase energy
efficiency, reduce waste production or reduce the use of scarce resources, of
product systems. Although there may be benefits of applying nanotechnology it is
also associated with risks for human health or the environment. For a proper
consideration of these benefits and risks one cannot focus on a single stage like
production or use, only a life cycle approach seems fit to assess all the benefits and
risks. Key is that the life cycle approach encompasses all the stages,
cradle-to-grave, of a product system. The assessment of the benefits and/or risks
may be of a qualitative, semi-quantitative or quantitative nature. In this presentation
examples of both qualitative as quantitative methods will be shown. An example of
a qualitative tool is LICARA nanoSCAN (LICARA, 2014b). Using the technique
of multi criteria decision analysis it presents the user with an overview of both the
economic, environmental and societal benefits as well as the environmental risk and
public, occupational and consumer health risks. Finally an evaluation the combined
benefits and risks is presented. Substance or material flow analysis is a quantitative
tool and has the potential to show the flows of a nanomaterial throughout a product
system and show the emissions to the environment. The tool focusses on the risks of
e.g. nano-TiO2 (Gottschalk, Scholz, & Nowack, 2010). The tool can be used to
identify hot spots of release to the environment. Life Cycle Assessment (LCA)
assesses the environmental impacts of all substances in a product system and can
compare the environmental impact of the nano-based product system with the
conventional one. An example is the assessment of facade coating systems
(Hischier et al., 2015). This study showed that nano-based systems may or may not
have a better environmental performance than the conventional ones. LCA
considers the environmental risks and benefits of nanotechnology-based products
but doesn’t address economic or societal benefits. The tool for this is
socio-economic valuation or cost benefit analysis. An example for a nanosilver
coated door handle aimed to reduce the number of hospital acquired infections
(LICARA, 2014a) will be shown. The socio-economic valuation uses LCA results
to address the environmental aspect, but also includes application costs and the
benefit of infection reduction. References: Gottschalk, F., Scholz, R. W., &
Nowack, B. (2010). Probabilistic material flow modeling for assessing the
environmental exposure to compounds: Methodology and an application to
engineered nano-TiO2 particles. Environmental Modelling & Software, 25(3), 320–
332. doi:10.1016/j.envsoft.2009.08.011 Hischier, R., Nowack, B., Gottschalk, F.,
Hincapie, I., Steinfeldt, M., & Som, C. (2015). Life cycle assessment of façade
coating systems containing manufactured nanomaterials. Journal of Nanoparticle
Research, 17(2), 68. doi:10.1007/s11051-015-2881-0 LICARA. (2014a).
Deliverable D 6.7 Socio-economic valuation (pp. 1–31). LICARA. (2014b).
LICARA nanoSCAN. Retrieved from http://licara.eu/
579
Open discussion
S. Vázquez-Campos, Safety Sustainability
After the overview given by the talks proposed for the session the discussion will be
focused on the perspectives in the area of LCA of nanotechnology-based products,
mapping the challenges and the gaps and how should we approach them. An
important point to cover in the round table discussion is how to transfer the
data/knowledge needs from the LCA experts to the experts in the related areas
(material science, nanotoxicology, fate) to be able to improve/modify the existing
LCA tools to be fully applicable to nanotechnology-based products. Therefore, we
invite experts from other related areas to participate in the round table discussion of
this session.

Ecotoxicology in tropical and polar regions (I)
580
Ecological Risk Assessment (ERA) of pesticide run-off from banana
plantations into the river and lagoon Madre de Dios in Costa Rica using SSD,
msPAF and PERPEST models
R. Rämö, Stockholm University / Dept of Ecology Environment and Plant Sciences
D; P.J. van den Brink, Alterra and Wageningen University; C. Ruepert, Universidad
Nacional / IRET; L.E. Castillo, Universidad Nacional, Costa Rica / IRET; J.
Gunnarsson, Stockholm University / Department of Ecology Envionment and Plant
Sciences DEEP
Costa Rica faces environmental problems due to high pesticide use in agriculture.
In this study, ecological risks to aquatic species from pesticides were investigated in
a river and coastal lagoon system on the Carribean coast of Costa Rica. Three recent
ERA approaches were used: SSD, multi-substance PAF (msPAF) and the
PERPEST model. The results from each model are presented and compared.
Analysis of pesticide residues in over 200 surface water samples at IRET, UNA,
Costa Rica within the TROPICA project showed occurrence of 31 pesticides: 8
insecticides, 8 herbicides and 15 fungicides. The pesticides diuron, ametryn,
ethoprophos, epoxiconazole, diazinon, pyrimethanil, chlorpyrifos, azoxystrobin,
chlorothalonil and difenoconazole were frequently detected (>10% pos. detection).
Due to limitations in literature data only 12 of these pesticides were assessed in
SSD using data from ≥6 species. Endpoints were LC50 or EC50 for sensitive species
i.e. primary producers (algae, aquatic plants) for herbicides, arthropods
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(crustaceans, aquatic insects) and fish for insecticides and all groups for fungicides.
High risk was caused by the organophosphates diazinon and ethoprophos
(PAF>0.05). Other pesticides posed lower risk (PAF< 0.05) but hexazinone,
oxyfluorfen and chlorothalonil approached 5% species affected. The msPAF
assessment was carried out at five sites using data for ≥4 species. Results show that
all groups are exposed to pesticide mixtures at a high risk of acute lethal effects
(msPAF≥0.05). For primary producers max msPAF ranged from 0.05 to 0.75. For
arthropods and fish max msPAF were more similar ca 0.36 at all 4 sites downstream
plantations compared to a max msPAF of 0.068 upstream.. A pattern emerged in
msPAF independent of organism group: highest risk was caused by herbicides,
followed by fungicides, and then insecticides. These results are unexpected as
insecticides were presumed to be the greatest contributor of toxicity to arthropods
and fish. This is a result of herbicides and fungicides outweighing insecticides.
These results show that it is essential to study toxicity caused by mixtures in
multiple exposure systems. While single substance risk assessment show fairly low
risks to sensitive species, mixture toxicity assessments show that organisms in the
system are exposed to mixtures that lead to a higher-than-acceptable percentage of
species being affected at a 50% mortality level quite frequently.
581
Predicted fish toxicity risks of pesticides used in paddy rice fields in the
Mekong delta, Vietnam, and comparison between different agro-management
regimes
N. Stadlinger, Stockholm University / Ecology Environment and Plant Sciences; H.
Berg, Orebro University; P.J. van den Brink, Alterra and Wageningen University;
N. Tam, Nong Lam University; J. Gunnarsson, Stockholm University / Department
of Ecology Envionment and Plant Sciences DEEP
Simple risk-assessment procedures are becoming increasingly important in tropical
areas where chemical use is increasing, but where little background data is
available. There is also less knowledge on fate and effects of the chemicals in
tropical areas. The Mekong Delta in Vietnam is an example of an area with highly
intensified paddy rice agriculture, where high amounts of chemicals are being
applied. There have been studies on pesticide application in the area, but little is
known about the effects on aquatic organisms living in adjacent water bodies. In
this study we wanted to evaluate if the toxicity risks to fish were different between
rice and rice-fish farmers with and without a background in Integrated Pest
Management (IPM) and between two provinces. Risks were calculated using
PRIMET, a simple model that calculates a risk quotient and a predicted
environmental concentration based on a minimum of input parameters and takes
into account temperature dependent physico-chemical parameters. The risk was
thereafter further characterized using Species Sensitivity Distributions (SSDs)
based on published toxicity test fish data (LC50 acute mortality) in order to derive
potentially affected fraction values for fish within the rice paddy. Pesticides with
definite risk to aquatic organisms based on a worst-case assumption were
alpha-cypermethrin, diazinon, etofenprox, fenobucarb, fipronil, permethrin,
phenthoate, quinalphos and the herbicide fenoxaprop-P-ethyl. Whereas the
province of Can Tho applied lower amounts of pesticides, the toxicity risks were
higher for all management regimes compared to Tien Giang. The results from SSDs
show that farmers cultivating fish often have lower toxicity risks in their rice fields
compared to non-fish farmers. However, risks were generally high with a
substantial part of the fish population being affected. This study did not evaluate
toxicity of pesticide mixtures or indirect effects that would likely enhance the risks
to fish. The high toxicity risks found in this study could explain why integrated
rice-fish systems have not been so successful over time. The pesticides do not only
pose a threat to farmed fish but also to native aquatic species. The insecticide use in
Southeast Asia has not changed much in rice-fish farming, with the same
substances being used today as three decades ago. For more successful integrated
rice fish systems, the chemical input has to be reduced and the most toxic pesticides
replaced.
582
Combining tissue-level biomarkers and chemical analysis to assess ecosystem
health in Caribbean mangroves: relevance for pollution monitoring
J.R. AGUIRRE RUBI, Univ. Basque Country (UPVEHU) / Dept Zoology Animal
Cell Biology; A. Luna Acosta, University Jorge Tadeo Lozano of Bogota UJTLB /
Dept of Marine Biology; L. Garmendia, University of the Basque Country /
Zoology and Animal Cell Biology; N. Etxebarria Loizate, University of the Basque
country UPVEHU / Dept of Analytical Chemistry; M. Ortiz Zarragoitia, B.
Zaldibar Aramburu, M. Soto Lopez, U. Izaguirre Aramayona, University of the
Basque country UPVEHU / Dept of Zoology and Animal Cell Biology; J.F.
Espinoza, National Autonomous University of Nicaragua / Dept of Microbiology;
L.M. Villamil Diaz, University Jorge Tadeo Lozano UJTLB / Dept of Marine
Biology; M.J. Ahrens, Unversidad de Bogotá Jorge Tadeo Lozano; I. Marigomez
Allende, University of the Basque country UPVEHU / Dept of Zoology and Animal
Cell Biology
Nowadays, the established monitoring programs at regional level in the Caribbean
coast are just focused on chemical endpoints (e.g. Reducing pesticide runoff to the
Caribbean (GEF-REPCAR, 2007-2011) and Heavy metals accumulation in the
Caribbean (under an IAEA Technical Cooperation project (RAL/7012),
2007-2012)) including chemical distribution of contaminants in bivalves` tissue,
sediment and water. But the aimed of the present study was to screen and
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understand a battery of biological effects parameters as relevant tools for the
assessment of the ecosystem health status. For that, a pilot biological effect
monitoring program was launched in 3 localities of Nicaraguaand 5 localities of
Colombiain 2012-2013, using Crassostrea rhizophorae as sentinel species. The
localities were chosen according to different levels and sources of contaminants.
Samples were collected both in the rainy and dry seasons and a battery of
biomarkers at tissue-level, gamete developmental stages and stress on stress (SoS)
were measured along with chemical analysis in each locality and sampling time. In
the Nicaraguan localities, SoS showed that those oysters collected near urban areas
were less sensitive than those ones collected further, being able to survive 1-2 days
more. Likewise, differences in gamete developmental stages, histopathological
alterations and metal body burdens were recorded between oysters collected from
Half and Pigeon Cay (localities near urban areas) and Punta Lora (reference
locality). Overall, even the observed tissue alterations and metal levels were under
threshold values, differences between localities and season could be detected. In the
Colombian localities high concentrations of Cd, Cu and Zn were recorded, with
significant differences between localities. In concordance of chemical data, studied
biomarkers showed significant differences between localities. These results are the
first approaches in an attempt to study the ecosystem health status in the selected
localities to better understand and design a biomarkers-based pollution monitoring
program in theCaribbean, and especially in mangroves.
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Effects of the mixture of herbicides ametryn and tebuthiuron on antioxidative
defenses in juvenile tilapia (Oreochromis niloticus)
M.A. Moura, Instituto Biologico / Laboratorio da Ciencia das Plantas Daninhas;
F.G. Sampaio, Embrapa Meio Ambiente; Z. Clemente, Embrapa Meio Ambiente /
Embrapa Environment; D.A. Monteiro, Universidade Federal de São Carlos /
Departamento de Ciências Fisiológicas; F.T. Rantin, Federal University of Sao
Carlos (UFSCar) / Department of Physiology; C.M. Jonsson, Embrapa - Brazilian
Agricultural Research Corporation / Embrapa Environment
Metallothioneins (MT) are non enzymatic proteins with low molecular weight and
high cysteine concentration. The induction of MT synthesis has been described in
various animal groups in response to contamination by metals, pesticides and
industrial effluents, suggesting the potential use of MT concentration as a
biomarker. Antioxidant enzymes, such as catalase (CAT), play a major role in
reducing the oxidative stress by removing the reactive oxygen species (ROS)
induced by pollutants on fish. This study assessed the activities of MT and CAT,
respectively in gills and liver, of tilapia (Oreochromis niloticus) exposed to the
mixture of the herbicides ametryn and tebuthiuron (1:0.6, respectively). These
compounds are widely used in sugarcane crops, one of the predominant cultures in
Brazil. Fish were exposed during 14 days to the mixture of herbicides ametryn +
tebuthiuron (control, 0.1076 and 1.076 mg L-1 active ingredient), both in the form of
commercial products in concentrated suspension containing 50% a.i.. Tests were
conducted in duplicate by the exposure to 1/100 and 1/10 of LC50-96h during 14 days
, followed by a same period of depuration in water without the herbicides. Fish (Ls
= 9.98 ± 0.56 cm; Wt = 33.48 ± 6.15 g) (n=36) were fed ad libitum and maintained
in tanks of 115 L with aeration, in a density around 3.8 g L-1, in room with
temperature (26.0 ± 2 ºC) and photoperiod (16:8h, light: dark) control. The
concentration of MT in gill increased significantly in fish exposed to the highest
concentration of AMT + TBUT mixture for seven days. After this period, the
activity of this non-enzymatic antioxidant was reduced, with a more pronounced
decrease in seven days of depuration (p < 0.05). The activity of CAT was decreased
in 44.6% compared to the control (p < 0.05) in fish exposed to the lowest
concentration tested in 14 days of exposure. This is consistent with the gradual
accumulation of products in fish tissues and the increase of exposure time. Our
results indicate the negative impact of the mixture of herbicides AMT + TBUT on
tilapia physiology, as well demonstrate an herbicide-induced adaptive response in
this tropical species. Furthermore, these enzymatic and non-enzymatic tissue
antioxidants serve as surrogate markers of exposure to oxidant pollutants in fish.
These results may also be useful for the establishment of maximum herbicides
concentrations limits in water bodies.
584
Soil Ecotoxicology in Brazil: where we are, where to go
C.C. Niva, Embrapa Cerrados; J.C. Niemeyer, Rua Prof. Sabino Silva / Department
of Life Sciences; F.M. Rodrigues da Silva Júnior, Laboratory of Pharmacological
and Toxicological As; M.T. Nunes, Universidade de Sao Paulo / Hidraulica e
Saneamento; J. Roembke, ECT Oekotoxikologie GmbH
The first publications on soil ecotoxicological tests using soils organisms in Brazil
can be dated from the beginning of the 21st century as a result of the increasing
consciousness of the researchers on the importance of soil compartment. The
number of groups working on soil ecotoxicology has increased significantly since
then. Here, we present the state of art and advances of soil ecotoxicology in Brazil
and discuss the needs for the improvement of tropical ecotoxicological tests.The
information presented here were based on studies in soil ecotoxicology developed
in Brazil found in peer-reviewed papers and also thesis, dissertations and congress
abstracts which contain important data on the activities going on in the
country. Originally, ecotoxicological tests have been applied in temperate regions
mainly for pesticide registration (prospective approach) and that was not different
in Brazil, a tropical country. However, methods standardized for temperate climate
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may not generate realistic results in tropical conditions, since temperature, soil and
ideal test organisms are different. An adaptation largely used nowadays and which
turned a recommendation of standardized norms (Brazilian Association of
Technical Standards - ABNT) in the country (most of them translations of ISO
guidelines) is the use of the Tropical Artificial Soil - TAS, replacing the peat
sphagnum for coconut fiber as source of organic matter. Another recently adopted
recommendation in the norm for acute test with earthworms is the use of 25°C,
instead of 20°C, although in practice, different groups all over Brazil had been
using temperatures ranging from 20 to 29°C depending on the local climate. Tested
substances range from herbicides, fungicides, insecticides, metals, oil, manure,
sewage and others. Most studies are of prospective approach with single-species
experiments trying to determine the potential impact of these substances, but
pioneering studies on ecological risk assessment such as in a metal contaminated
area and higher-tier tests have also been carried out. Advances and needs regarding
reference natural soils, use of relevant test species, regulatory aspects and network
activities will be presented and discussed. \n
585
Elevated mobility of persistent organic pollutants in the soil of a tropical
rainforest
L. Nizzetto, NIVA; Q. Zheng, Chinese Academy of Sciences Guangzhou Institute
of Geochemistry; X. Liu, Guangzhou Institute of Geochemistry, Chinese Academy
of Sciences / Department of Civil and Structural Engineering; K. Borga,
Department of Bioscences, University of Oslo / Department of Biosciences; J.
Starrfelt, NIVA; J. Li, Y. Jiang, X. Liu, Chinese Academy of Sciences Guangzhou
Institute of Geochemistry; K.C. Jones, Lancaster University / Lancaster
Environment Centre; G. Zhang, Guangzhou institute of Geochemistry Chinese
Academy of Sciences / State Key Laboratory of Organic Geochemistry
Semi-volatile persistent organic pollutants (POP) are bioaccumulative and toxic
contaminants. Their global distribution depends on source distribution, atmospheric
transport, degradation and the exchange with ocean and land surface. Forests are
crucial terrestrial reservoirs due to the commonly envisaged high capacity of their
surface soils to store and immobilize airborne contaminants bound to soil organic
matter. Here we show instead that POPs can be unexpectedly mobile in the soil of a
tropical rainforest due to fast litter degradation (leading to rapid POP transfer to the
sub-soil) and leaching rates exceeding degradation rates. This determines a
markedly different distribution pattern with lower bulk capacity for POPs
accumulation compared to soils of colder environments. Tropical forests represent
60% of the global terrestrial production expectedly playing a relevant role in POP
cycling. Hence our results suggest that biogeochemistry of organic matter
degradation can represent a key control on the overall contaminant fate in soil.

Multistress in aquatic environments: the big picture (IV)
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How much do organic toxicants contribute to multiple stress in freshwater
ecosystems?
R.B. Schaefer, University Koblenz Landau / Institute for Environmental Sciences;
B. Kühn, Institute for Environmental Sciences University of KoblenzLandau; E.
Malaj, Helmholtz Centre for Environmental Research-UFZ / Department of
EffectDirected Analysis; R. Gergs, Institute for Environmental Sciences University
of KoblenzLandau
Freshwater ecosystems are threatened by multiple stressors including habitat
degradation, pollution and invasive species. There is a paucity of studies on the
relative importance of organic toxicants for the ecological status of rivers and their
co-occurrence with other stressors. We used german monitoring data to analyse the
individual and joint occurrence of four stressors, namely habitat degradation,
invasive species, excessive nutrients and organic toxicants. All stressors were
examined for potential ecological effects based on the exceedances of low and high
risk thresholds, which were based on previous studies and regulatory thresholds. At
approximately 85% of the sites nutrients and habitat degradation exceeded
ecological thresholds, whereas in approximately 50% of the sites the thresholds for
invasive species and organic toxicants were exceeded. All sites, where data on the
four stressors were available, displayed threshold exceedance from at least one
stressor. Toxicity was weakly positively correlated with nutrients and habitat
degradation. The risks of ecological effects from habitat degradation and invasive
species were higher in lowland streams, which was particularly pronounced for
invasive species. Our assessment demonstrates that habitat degradation and
nutrients are dominant stressors, although we likely underestimated the risk from
organic toxicants and invasive species. All sites were at risk from multiple stressors
and mitigation focusing on individual stressors is unlikely to improve the ecological
status. The risk of ecological effects from organic toxicants is prevalent and
previous studies showed that organic toxicants may interact with other stressors in
complex ways. Hence, integrating freshwater ecology and ecotoxicology is pivotal
to tackle the challenge of multiple stressors.
587
Modelling combined effects of exposure to metals and global warming: from
individual energy budgets to ecosystem processing
N. Galic, School of Biological Sciences / School of Biological Sciences; V.E.
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Forbes, University of Nebraska Lincoln / School of Biological Sciences
Freshwater ecosystems provide a number of services that are essential for human
well-being, but are, at the same time, jeopardized by a range of anthropogenic
activities. Changes in historical temperature regimes are exacerbated by changes in
global temperatures, predicted to rise anywhere between 0.5° and 4° C by the end of
the century, which is already impacting ecosystems worldwide. All these changes
are predicted to have substantial effects on biotic interactions, but also on chemical
toxicity. Temperature-dependency of chemical toxicity is an emerging topic of
research, but has until now been focused mainly on deriving temperature-dependent
ECx or assessment factors. We here present a study that integrates temperature
driven sublethal effects of metals - cadmium and copper - on energy budgets of
freshwater amphipods in a simulated environment where the temperature and
resource dynamics are seasonal. We model the consequences for individual life
histories, population dynamics and ecosystem processing. To this end, we
developed an individual-based model (IBM) of a freshwater amphipod, Gammarus
pseudolimnaeus. This amphipod is a shredder of leaf litter, and thus plays an
important role in the decomposition process in freshwater ecosystems. Individual
life histories are based on energy budget dynamics which are driven by external
temperature, resource availability and exposure to metals. The model has been
parameterized on lab and field data. We simulated a number of temperature and
toxicity scenarios and compared the results to baseline simulations. Exposure
profiles were assumed to be constant and at sublethal concentrations. The metal
toxicity submodel was implemented as a function of temperature in two ways:
hump-shaped where toxicity increases below and above an optimal temperature,
and linear where toxicity steadily increases with temperature. In addition, we also
modeled temperature independent metal toxicity. We show how combining
independent and interactive effects of metal toxicity and warming conditions yields
different predictions about possible effects on different levels - individual,
population and ecosystem. The extent of these effects depended on the
temperature-dependent shape of chemical toxicity and on the relative thermal
changes. With our modelling approach, we are able to identify systems and
scenarios potentially most at risk.
588
Multistress assessment in a Mediterranean River: a field study
M. Blanco; J. RIZZI, Federal University of Paraná / Hydraulics and Sanitation; N.
Colin, A. Maceda-Veiga, University of Barcelona / Department of Animal Biology;
B. Wassmur, University of Gothenburg / Department of Biological and
Environmental Sciences; J. Sturve, Goteborg University / Zoophysiology Dept; D.
Fernandes, Institute of Environmental Assessment and Water Research
IDAEACSIC; C. Porte, CSIC - IIQAB / Environmental Chemistry
The Ripoll River is a small Mediterranean river strongly affected by human
pressure. Over the summer period, urban and industrial discharges arrive into the
river with little dilution. In order to assess the water quality during this period,
barbels -Barbus meridionalis- and catalan chubs -Squalius laietanus-, were
collected from six sites, including stressed areas receiving urban and industrial
waste water along the city of Sabadell, and potential reference sites, upstream the
river. Hydroxylated-PAHs, nonylphenol, octylphenol and galaxolide were analysed
in bile as a measure of recent exposure to these pollutants in conjunction with
different biochemical responses including, 7-ethoxyresorufin-O-deethylase
(EROD) and 7-benzyloxy-4-trifluoromethyl-coumarin O-debenzyloxylase
(BFCOD). Additionally, CYP19 aromatase activity was determined in the ovaries
of female barbels as a potential marker of endocrine disruption. Levels of the
analysed chemicals were significantly higher in the stressed areas compared to the
reference sites, which indicate that fish from the lower course of the Ripoll River
are strongly impacted by anthropogenic activities. Accordingly, a significant
induction of EROD (9 to 10-fold) and BFCOD (3 to 5-fold) activities were
determined in both barbels and chubs. Increased CYP19 aromatase activity was
detected in females collected in the stressed sites in comparison to those from
reference areas. Overall, this study highlights the impact of urban and industrial
effluents in common Mediterranean species from the lower course of the Ripoll
River. Keywords: Biomarkers, fish, Mediterranean rivers, pollution
589
Understanding salinity and acid mine drainage as stressors of Caridina
nilotica
E.C. Vellemu, Rhodes University / Institute for Water Research; C.G. Palmer,
Institute for Water Research; P.K. Mensah, Rhodes University / Unlever Centre for
Environmental Water Quality Institue for Water Research
Salinisation of freshwater ecosystems is recognised as a global major
environmental challenge. In South Africa, freshwater bodies face two fold
intertwined problems: increased salinity and acid mine drainage (AMD). For over a
century the country’s freshwater bodies have been receiving large amounts of AMD
and salts. These problems potentially threaten the country’s freshwater species
including macroinvertebrates such as indigenous Caridina nilotica. The mining
industry is considered as one of the economic backbones for South Africa.
However, coal and gold mining have been widely identified as the major culprits of
AMD release which is associated with high sulphate and increased heavy metal
concentrations. During coal mining, the rock pyrite gets fractured, oxygenated and
produces sulphuric acid which makes the water highly acidic (low pH) for many
aquatic species to tolerate as run off occurs. In addition, South Africa has plenty of
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abandoned mining sites that decant AMD water. AMD has sharply emerged as a
topical subject in recent years. Most reports in South Africa acknowledge that
AMD poses negative impacts in rivers. However, there is insufficient evidence to
support the risks or damages of AMD on macroinvertebrates. Although there is
recommendable ongoing rivers monitoring program by the Department of Water
Affairs and Sanitation, there is lack of a clear trend at spatial and temporal scales
that quantifies and defines AMD in various catchment systems in the country.
There is also lack of sound scientific information that establishes the interaction
between salinity and acid mine drainage in water quality assessments. Therefore,
this study is aimed at understanding the interaction of salinity and acid mine
drainage as stressors of freshwater macroinvertebrates using Caridina nilotica, a
common freshwater shrimp indigenous to Southern African rivers. Using chemical
information and various toxicity tests, the study also seeks to establish both spatial
and temporal trends of AMD occurrence in selected monitoring points in the
Olifants River catchment system of Mpumalanga to institute the connection
between AMD and salinity as stressors of freshwater macroinvertebrates. The
findings are useful in policy formulations for water management and guidelines in
the protection of freshwater macroinvertebrates to these combined stresses.
Keywords: Acid mine drainage, Caridina nilotica, salinity, stressors
590
Effects of pharmaceuticals on larvae and juveniles of Palaemon varians under
daily variation of temperature
E. Gonzalez-Ortegon; J. Blasco, Inst. Ciencias Marinas de Andalucia / Instituto de
Ciencias Marinas de Andalucía; L. LeVay, L. Gimenez, School of Ocean Sciences
Bangor University
The effects of pharmaceuticals are usually conducted at non-target species,
evaluating a single compound at a time and at fixed environmental conditions; in
addition most studies focus on one phase of the life cycle. Although the effects of
emergent compounds may not significantly affect larval stages, larval experience
may influence juvenile performance and the likelihood of successfully recruitment
to the adult population.The objective of this study was to evaluate the effect of
single vs mixture toxicity of two pharmaceuticals, Sodium diclofenac (DS) and
Clofibric Acid (CA), on larval and juvenile stages of the non-target saltmarsh
species Palaemon varians. Experiments also consider the effect of pharmaneuticals
and daily variation in temperature with another pharmaceutical more, clotrimazole
(CLZ), in order to test whether this compound has similar toxic effect than on
Palaemon serratus larvae. We considered cyclic variations in temperature because
larvae develop commonly in saltmarshes where water temperature may vary
considerably at the daily scale. The individual exposure of DS and CA at
environmental concentrations (10 and 20 µg/L) did not have any effect on survival
and duration of development. The effects of these PhCs on larvae appeared with the
mixture of DS and CA at intermediate doses (234 and 194 µg/L): this mixture
increased the duration of development and intermoult duration required to reach the
first juvenile stage. The mixture also reduced growth rates at 18ºC leading to a
reduction in body mass. At daily variation of temperature, the mixture of the three
compounds (DS, CA and CLZ) at intermediate doses increased duration of
development and at high doses also decreased larval growth rate and larval body
mass. CLZ had toxic effects similar to P. serratus larvae: increased duration of
development, decreased growth rate and larval body mass under daily variation of
temperature. Some effects of pharmaceuticals appeared later during juvenile phase.
This study manifested the importance to test environmental risk assessment taking
into account species specific habitat conditions, the mixture of different emergent
compounds and consider more than one stage on Non-target Organisms with
complex life cycle. Acknowledgement - Financial support to EGO was given by
Marie Curie fellowship and SCARCE (Consolider-Ingenio 2010 CSD2009-00065).
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Linking multi-pollutant stress to adverse outcomes
P. Antczak, University of Liverpool / Institute of Integrative Biology; T. Williams,
University of Birmingham / School of Biosciences; M. Sebire, J.
Elphinstone-Davis, Cefas; M.R. Viant, University of Birmingham / School of
Biosciences; J. Chipman, The University of Birmingham / School of Biosciences; I.
Katsiadaki, Cefas / Environment and Animal Health; F. Falciani, University of
Liverpool / Functional Genomics
Understanding the effect of multiple stressors on aquatic organisms is vital for
environmental monitoring and risk assessment. Stressors within these
environmental compartments encompass perturbations in environmental factors,
such as temperature, pH or oxygen saturation, and anthropogenic contaminants.
Pollutants in particular are of major concern as their effect, specifically in mixtures,
is largely unknown. Assessing the impact of these complex mixtures has proven to
be a challenging task due to the observation of non-additive effects which may have
devastating outcomes in local aquatic populations. This is only aggravated by the
scarcity of toxicity information relating to chemicals shown to be present in the
environment. To address these limitations, ‘omics’ technology has been utilized to
provide an unbiased approach to measure effects of compounds and to show that the
molecular state of organisms can be predictive of exposure. While these successful
applications of molecular toxicity identification evaluation (mTIE) approaches
have shown great potential, they generally focus on acute transcriptional response
and do not provide predictive ability of chronic endpoints. Here we present a
computational framework that addresses these limitations by modelling
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non-additive mixture effects from acute transcriptional responses and linking those
to chronic outcomes. The nature of our approach allows us to develop putative
adverse outcome pathways (AOPs) which provide putative molecular initiating
events (pMIE) linked through key events (KE), as observed via perturbation of
pathway activity, through to measured chronic endpoints within our experimental
system. We show that our approach successfully identifies key pathway
perturbations linked to chronic endpoints which can be predicted via gene
expression profiles derived from single chemical exposures.

Challenges and Opportunities in Protecting Human and
Ecosystem Health: Understanding the Fate, Transport, and
Toxicity of Wastewater-borne Contaminants (I)
592
A novel exposure model for chemicals used globally in HPC products: A Case
study and evaluation
J.E. Hodges, Unilever / SEAC; J. Kilgallon, Unilever; O.R. Price, Unilever /
Colworth Science Park; A. Franco, Unilever / Safety and Environmental Assurance
Centre; R. Vamshi, C.M. Holmes, V. Sclater, Waterborne Environmental Inc
The global use of a range of home and personal care products is increasing. Industry
has a responsibility to assess the environmental safety of chemicals used in
consumer goods in all markets, not only in regions where regulations exist. Using
spatially explicit data sets we present a global model, the Scenario Assembly Tool
(ScenAT) to predict in-river concentrations of chemicals used in home and personal
care (HPC) products. A case study has been performed estimating Predicted
Environmental Concentrations (PECs) for Linear Alkylbenzene Sulphonate (LAS)
calculated using a European per capita use value. Regional and country profiles of
important variables (e.g. water use and sanitation practice, receiving water dilution)
are explored and and the impact of these variables on emission estimates and PEC
distributions in major regions around the globe are illustrated and discussed. The
PEC estimates for LAS are likely to be a conservative (over) estimate especially for
developing areas of the globe as a European per capita usage estimate has been
applied to all countries. In areas where higher PECs are forecast, further
understanding into disposal practices and how products are used can be developed.
Distributions will be shown for PECs, water use, dilution factors and sewage
treatment connectivity for selected key countries A prelimary evaluation exercise
has been performed in China modeling the chemical ingredient Triclosan in
ScenAT. On Comparison of measured concentrations and modelled urban
concentrations, PECs were slightly higher than measured data (by a factor of 1.2 to
6.0). Further evaluation has been undertaken in the United States. Based on the
water quality monitoring data sets available, 5 chemicals were run throught the
ScenAT model. The dataset showed good geographical coverage of the US and
included temporal data, therefore a methodology to compare point locations
(monitoring data) with polygons (ScenAT results) was created. For the majority of
chemicals analysed good correlations were found between modelled and observed
data. The applicability of the proposed model evaluation methodology is discussed
in relation to spatial and temporal resolution of datasets. It is possible to generate
improved PEC estimates at a refined spatial scale using screening level models.
This allows identification of geographic locations for further investigation or more
refined exposure modeling and can inform targeted monitoring campaigns.
593
A quantitative risk ranking model to evaluate the environmental fate of
"classic" and emerging contaminants in biosolid amended land and potential
transport to drinking water
r.M. clarke, University College Dublin / Biosystems Engineering; E. Cummins,
University College Dublin / Biosystems Engineeiring
There have been concerns in recent years regarding the safety of biosolids as
organic and inorganic contaminants remain in biosolids (post wastewater
treatment), and can potentailly infiltrate the environment following land
application. The primary objective of this study was to develop a quantitative
human health risk assessment model for “classic” and emerging contaminants in
biosolids in Ireland. Sixteen “classic” and emerging contaminants, including
surfactants (nonylphenol (NP), its short ethoxy chain precursors nonylphenol
mono-(NP1EO), and di-ethoxylate (NP2EO)), perfluorooctane sulfonate (PFOS)
and perfluorooctanoate (PFOA) substances, PPCPs (triclosan, triclocarban,
carbamazepine), bisphenol A (BPA) and steroids (estrone and estradiol) were
ranked to identify those that may pose the greatest risk to surface and drinking water
and ultimately human health. A probabilistic risk assessment model was developed
based on existing knowledge regarding contaminant behaviour and flow. The
model was based on a comparison of the Predicted Environmental Concentration of
contaminants in surface runoff (PECrunoff) to the No Observed Adverse Effects
Level (NOAEL), resulting in a chemical toxicity intake Risk Ratio statistic (RR).
The model used probability density distributions to characterise the uncertainty and
variability in input parameters while the outputs were simulated using Monte Carlo
techniques. The results of the PECrunoff indicate that from the 16 contaminants
analysed, the highest PECrunoff value obtained was from triclocarban with a mean
PECrunoff value of 3.9E+04 µg/L. The human exposure risk ranking model identified
the top 5 contaminants that can be considered as priority contaminants requiring
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vigilance in Ireland, these were: PFOS, PFOA, estradiol, triclocarban and BPA
(with adult risk ratio values of 3.1E-01, 7.6E-02, 1.8E-02, 1.1E-02,
8.2E-03,respectively. A sensitivity analysis of model inputs revealed that the soil
sortion coefficient (Koc) and the soil organic carbon (SOC) were the most
important parameters that affected the variance in the model predictions
(Correlation coefficient values -0.61 and -0.57, respectively). The model developed
in this study is of importance for risk managers in providing a ranking of potential
chemical hazards resulting from the spreading of biosolids on agricultural land,
while highlighting some emerging contaminants requiring vigilance in the future.
594
Sustainability and Precautionary Principle in Source Water Protection For
Drinking Water Production
I. Brüning, IAWR; A. Bannink, RIWA
From the seventies of last century the waterworks along the Rhine river in Europe
(International Association of Waterworks in the Rhine basin, IAWR) have been
active in the improvement of the Rhine water quality. The ultimate goal has always
been a source water quality that allows the production of perfect drinking water
using simple treatment only. Already in 1973 IAWR published a Rhine
Memorandum stating quality demands that would help reach that goal.
Interestingly, those very demands were subsequently used by the European Union
as the basis of a Directive on the abstraction of surface water for drinking water
production (75/440/EC). Several updates of this memorandum were published over
the years. In 2013 other associations of water works also endorsed the underlying
philosophy and the memorandum was broadened to the Danube-, Meuse-, Ruhr-,
Elbe-, and Rhine Memorandum -European rivers which provide ground filtrated
water for drinking water production- representing over 170 utilities in 17 European
countries, with well over 115 million consumers. The most important demands for a
Source Water Protection are quality objectives for not otherwise regulated variables
as groups, and demands and suggestions to (political) decision makers on the
achievement of the desired water quality based on the precautionary approach.
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Comparison of the impact of two WWTPs discharges on PAHs in suspended
particular matter (SPM) and sediment contamination in chalk streams
A. Chiffre, Laboratoire Chrono Environnement / Department of
ChronoEnvironment; A. Bolard, E. Chanez, F. Degiorgi, University of
FrancheComte / Department of ChronoEnvironment; P. Badot, University of
FrancheComte CNRS / Laboratoire Chronoenvironnement
Since 2009, several chalk streams of Northeast France, has been affected by
repeated increased fish mortality and loss of macro-invertebrate diversity and
density. Wastewater treatment plants (WWTPs) are considered as a major source of
organic pollutants in freshwater ecosystems and could participate to the degradation
of the river quality. Indeed, WWTP generally receive complex mixtures containing
a wide variety of organic pollutants from domestic, industrial and storm-water
sources. So they represented an important source of organic contaminants such as
metals, polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls
(PCBs) release in the environment. Chemical contaminations were assessed in
suspended particulate matter (SPM) and sediment sampled in 2 chalk streams of the
Franche-Comté region (France) with a karst watershed. A small WWTP (site A) of
5000 population equivalent, and a largest (site B) of 50000 population equivalent
were monitoring during a flow event. Concentrations of polycyclic aromatic
hydrocarbons (PAHs) were measured in samples upstream and downstream the
discharge of the both WWTPs. SPM were collected with six trap systems in each
station during a flood event. PAHs diagnostic ratio was assessed to estimate the
pollution emission source of SPM and sediment. Total concentration of the sixteen
PAHs in SPM showed an increase downstream for both WWTPs. For site A, mean
concentrations ranged from 1524 ng g-1 dm upstream to 2433 ng g-1 dm neat
downstream the WWTP. In site B SPM concentrations were higher than in site A
and ranged from 2160 ng g-1 dm upstream to 4099 ng g-1dm near downstream the
WWTP. SPM and sediments sampled in the area with the highest anthropogenic
activities were more contaminated than sampled from the rural site. The isomer
ratio suggests a pyrolytic source for PAHs. The present study highlights that
continuous WWTP discharges contributed to PAHs contamination from
combustion source with concentration that could damage organisms.
596
Identification and aerobic biodegradation of photo-transformation products
of sulfamethoxazole
T. Su, Stockholm University / Department of Environmental Science and
Analytical Chemistry ACES; H. Deng, Tongji University / College of
Environmental Science and Engineering; M. Radke, Institute for Hygiene and
Environment / Environmental Laboratory
The antibacterial sulfamethoxazole (SMX) is widely studied due to its ubiquitous
presence in the aquatic environment and potential to induce antibiotic resistance in
pathogenic bacteria. SMX can enter the aquatic environment from wastewater
treatment plant or agricultural waste effluents. While photolysis and biodegradation
contribute to the (relatively slow) removal of SMX in the environment, the fate and
behavior of SMX transformation products (TPs) – some of which have antibacterial
properties – is less well characterized. The objective of the present work was to
investigate a) SMX phototransformation kinetics and product formation under
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various conditions (natural versus purified waters, pH) using simulated sunlight,
and b) the tendency of these photo-TPs to undergo biodegradation by sediment
bacteria. The phototransformation half-life of SMX ranged from 5.2 - 32.5 hours
and increased with pH. SMX tended to be more persistent in natural waters
compared to acidic purified waters, likely due to a combination of radical
scavenging (e.g., by nitrate), light absorption (e.g., by natural organic matters), and
protonation state. Four out of the seven phototransformation products did not
undergo further photolysis. Remarkably, these same TPs, some of which have
antibacterial properties, were also found to be recalcitrant during sediment
biodegradation experiments. Also notable was an increase in SMX concentrations
during biodegradation experiments, possibly indicating reformation of the parent
compound from its photo-TPs by sediment bacteria. While this finding remains
tentative at this time, such a process could contribute significantly to the persistence
of SMX in the environment. These data highlight the importance of considering
multiple transformation processes and products during the risk assessment of
emerging organic contaminants.
597
Detection of physiological activities of pharmaceuticals in river water in Japan
M. Ihara, H. Zhang, S. Hanamoto, H. Tanaka, Kyoto University
Over recent years, growing numbers of human pharmaceuticals have been detected
in effluents of wastewater treatment plants (WWTPs) and river water. Although
these are generally found at very low levels (e.g., ng/L to μg/L) in these waters,
concern about their potential risks to aquatic species has been raised because they
are designed to be biologically active. Before we can determine whether
pharmaceuticals in aquatic environments are a threat to aquatic organisms, we must
know (1) whether physiological activities, determined by mode of action (MoA),
are detectable in environmental water, and, if so, (2) the extent to which aquatic
organisms might be exposed to these activities. Membrane receptors act like an
inbox for messages in the form of peptides, lipids, and proteins. G protein-coupled
receptors (GPCRs) are the largest group of these cell surface receptors in
eukaryotes, and participate in various physiological and pathophysiological
processes. It is estimated that nearly half of all marketed pharmaceuticals act by
binding to GPCRs: for example, antihypertensives, antipsychotics, antidepressants,
antiallergenics, and antiasthmatics. In 2012, Inoue et al. developed an in vitro
transforming growth factor-α (TGFα) shedding assay, in which GPCR activation is
measured as ectodomain shedding of a membrane-bound preform of alkaline
phosphatase-tagged TGFα (AP-TGFα) by TNFα-converting enzyme (TACE) and
its release into conditioned medium. The TGFα shedding assay can detect not only
activation but also inhibition of GPCRs via all four Gα-induced signals in the same
format, and is a very simple and rapid tool. In this study, we investigated the
physiological activities of pharmaceuticals in a WWTP effluent in Japan, and
upstream and downstream of the WWTP using the TGFα shedding assay. We
selected receptors for angiotensin (AT1), dopamine (D2), acetylcholine (M1),
histamine (H1), and so on, and investigated (1) whether GPCR was activated or
inhibited by wastewater and river water extracts, and (2) whether the WWTP
effluent affect the physiological activities of pharmaceuticals in river water.

Innovations in environmental analytical chemistry: the quest
for pollutants using target and non-target approaches (IV)
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Analytical and chemometric tools for the comprehensive study of complex
environmental matrices by High-Resolution Mass Spectrometry
A. KISS, Institut des Sciences Analytiques / TRACES Team; A. Gonzales, S. Baig,
Degremont; E. Vulliet, CNRS
Due to recent technological advancements, the comprehensive (non-target) analysis
of complex environmental matrices is now a high potential strategy characterised
by robustness and high throughput. This growing strategy is now recognized as a
promising analytical field for various types of environmental chemistry and human
health studies. In this context, we chose to illustrate a complete workflow for the
interpretation of molecular prints with a special emphasis on the contribution of
high resolution mass spectrometry (HRMS). The results presented here are issued
from the study of an integrated water treatment system combining biological and
chemical oxidation. Thus, the aim of our study is to develop an analytical
methodology based on comprehensive molecular prints in order to (i) identify and
prioritize emerging contaminants and (ii) to contribute to the assessment of the
performance. This analytical strategy was implemented on a LC-QqTOF
instrument and consisted in two main steps: (i) a target and non-target screening for
compounds and their transformation (degradation) products (monoisotopic exact
mass, isotopic profile and mass defect) and (ii) a comprehensive study based on the
comparison of 2D molecular prints (m/z, retention time) by multivariate
chemometric approaches such as Principal Component Analysis. In order to
illustrate the strengths and the limitations of mass spectrometry for the annotation
and identification of small molecules, we will thoroughly discuss specific notions
based on practical examples obtained during this study (resolution, precision, the
exact monoisotopic mass, mass defect and isotopic profile, fragmentation). The
main challenges regarding the quality of the molecular prints (i.e. acquisition and
data analysis parameters) will be also emphasised during this talk. The
comprehensive approach applied in this study led to information-rich molecular
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prints which successfully complement the previous target study by offering a
broader view of the samples. The use of separation techniques coupled to high
resolution mass spectrometry is fully justified by (i) the high number of detected
signals, (ii) the wide dynamic range, (iii) the diversity of physicochemical
properties, (iv) the presence of isomers and (v) the need for an additional dimension
in order to discriminate the signals having similar m/z ratios.
599
Prediction of pharmaceutical and illicit drug residue retention times in
wastewater extract data acquired by gradient liquid chromatography-high
resolution mass spectrometry
L. Barron, Kings College London / Analytical and Environmental Science; K.
Munro, Analytical and Environmental Science; T.H. Miller, Kings College London
/ Analytical and Environmental Sciences; C.P. Martins, A. Edge, Thermo Fisher
Scientific; D.A. Cowan, Kings College London / Drug Control Centre
The application of in silico tools for post-data acquisition mining of liquid
chromatography-high resolution mass spectrometry (LC-HRMS) data holds
potential to more rapidly identify novel or emerging pollutants. Data-mining tools
are currently available for mass screening of complex HRMS data, but suspect
confirmation still requires a matching chromatographic retention time (t R) with a
reference standard, which are often prohibitively expensive, limited or require
synthesis ab initio. Even with HRMS technology, several viable chromatographic
peaks at isobaric m/z may exist in environmental samples, which makes selection of
reference materials for synthesis even more challenging. Currently, appropriate t R
prediction tools for small ionisable molecules such as pharmaceuticals, personal
care products and illicit drugs in complex samples are lacking. Herein, the
development, characterisation and application of an accurate neural network
(ANN) for prediction of gradient reversed-phase liquid chromatographic retention
times (tR) for 166 pharmaceuticals in wastewater extracts is presented for the first
time and coupled with qualitative HRMS data mining methods. Multiple ANN
architectures including radial basis function (RBF), multilayer perceptron (MLP)
and generalised regression neural network (GRNN) were investigated and a
comparison of their predictive ability for model solutions discussed. The influence
of wastewater matrix complexity on tR showed a variance of >1 min for some
compounds in comparison to model solutions. Similarly, matrix impact on ANN
predictive ability was addressed towards developing a more robust approach for
routine data screening applications. Overall, the optimised GRNN-type model had a
predictive accuracy of < 1.3 min at the 75th percentile of all measured tR data in
wastewater samples (2=0.92. Finally, the model was evaluated for application to the
semi-targeted identification of pharmaceutical residues during a weeklong
wastewater sampling campaign. The model successfully identified native
compounds from an HRMS database shortlist (from >1,500 compounds) at a rate of
82±5 % and 74±5 % in influent and effluent extracts respectively. Ultimately, this
research will potentially enable faster identification of emerging contaminants in
the environment through more efficient post-acquisition data mining
600
Sensors for in-situ monitoring of Eutrophication
M. McCaul, National Centre for Sensing Research / National Centre for Sensing
Research; J. Cleary, Carlow Institute of Technology; E. McNamara, D. Diamond,
Dublin City University / National Centre for Sensing Research
This work is carried out as part of the COMMON SENSE European FP7 project.
The COMMON SENSE project aims to provide a reliable sensing platform for
in-situ measurements on key marine water quality parameters relating to
eutrophication, heavy metal contaminants, marine litter and underwater noise. The
COMMON SENSE nutrient sensor is based on a combination of microfluidic
analytical systems, colorimetric reagent chemistry, low-cost LED-based optical
detection, and wireless communications. The reliable quantification of nutrients in
marine environments is challenging due to the low concentration of these solutes in
the ocean and the nature of the matrix in which they are held. Initial studies are
focused on validating a method for the sequential determination of nitrite and
nitrate in marine environments. Coupled with the traditional well established
Griess–Ilosvay reaction for the determination of nitrite, a vanadium chloride
(VCl3) solution is used as the reducing agent. The method shows potential as an
alternative to the toxic cadmium column for the reduction of NO3- to NO2- in
marine water as results indicate that there is no apparent interference from variances
in background salinity. The method was tested on a series of samples with varying
salinities and sample matrices (costal, estuarine and freshwater), the method is low
cost, reproducible and requires low volumes of sample and reagents.
601
Using UV LEDs to Limit Biofilm Formation with Applications for Optical
Sensors
K. Murphy, Dublin City University / NCSR; A. Barrett, Dublin City University /
Department of Chemical Sciences; T. Sullivan; J. Moreno, Dublin City University /
Department of Chemical Sciences; f. Regan, Dublin City University / Chemical
Sciences
Biofouling is a serious, longstanding issue for optical detection systems working in
aquatic environments. UV radiation has long been known as having a germicidal
and biocidal effect, particularly in the UV-C regime. This effect has been used for
applications such as water sterilisation and food safety. It has also garnered interest
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among researchers of environmental sensing as an anti-foulant, or as an aid to it, in
particular for optical sensors. The increase in the volume of sensors means that the
cost of ownership of sensors needs to be addressed, making biofouling abatement a
key issue. Traditionally, logistical and cost reasons prevented the use of UV light on
optical surfaces underwater, with broadband UV lamps being unsuitable and
impractical for use with individual optical sensors. Recent advances in UV LED
technology mean shortly it should be possible to treat small surfaces areas
effectively. Some investigations have taken place of late, focusing on water
disinfection, into the use UV LEDs, of distinct wavelengths, for germicidal
purposes. Harnessing the germicidal and biocidal effects of UV radiation using
LEDs could lead to a cost- and power-effective method for anti-fouling with in-situ
sensors for aquatic environments. In this abstract we present early results of biofilm
growth abatement on polymer surfaces with UV LED radiation treatment, in a
laboratory environment conducive to the growth of biofilms. Commercially
available, competitively priced LEDs are utilised in this work (UVTOP UV-LEDs).
These LEDs have a peak wavelength of 285nm, a FWHM of 12 nm and an optical
power at 20mA of 0.8mW. A water bath incubator is seeded with Chlorella
Vulgaris algae and PDMS coupons are placed into it, with some illuminated by the
UV LED and some unexposed as control coupons. The exposed coupon is covered
and so is unaffected by ambient light. The control coupons are subject to ambient
light conditions. Using this setup a number of trials were carried out, with the level
of biofilm growth on the coupons quantified using epifluorescence microscopy and
a cell counting image analysis program. Initial results from a test series, of one test
and one control coupon each split into four quadrants, are presented here. The
results show a 62% reduction in cell numbers in the centre of the coupons, where
the majority of the UV is concentrated but fades away towards the edge of the
coupon.
602
Development of an indirect enzyme-linked immunosorbent assay for the
detection of sulfonamides in seawater
C. Bosch, IDAEA-CSIC; J. Salvador, P. Marco, Institut Català de Nanociència i
Nanotecnologia ICN CSIC CIBERBBN; M. Farre, IDAEA-CSIC; D. Barcelo,
IIQAB-CSIC / Institute for Environmental Assessment and Water Research
Aquaculture has increased and intensified during last decades all over the world.
The widespread of these activities have displayed some other inconvenients as the
case of the antibiotics abuse. Although these compounds are very efficient to treat
bacterial deseases in the marine organisms, are also used in prophylactic therapy
and for growth promotion, causing their propagation along the aquatic environment
as well as along the food chain. Moreover, it has been demonstrated that antibiotics
promote the bacterial adquired resistance even at low concentration levels.
Sulfonamides (SAs) are a large group of antibiotics widely used in aquaculture.
Seven of the most frequently used SAs have been studied in this work - sulfadiazine
(SDZ), sulfathiazole (STZ), sulfapyridine (SPY), sulfadimethazine (SDZ),
sulfamethoxy-pirydazine (SMP) and sulfaquinoxaline (SQ). A competitive indirect
enzyme-linked immunosorbent assay (ELISA) has been developed to determine the
presence of these compounds in seawater. The results obtained will be used to
develop a biosensor based on immunosensor system in the frame of the
Sea-on-a-CHIP project. The optimal concentrations of the immunoreagents were
set by double checkerboard experiments, selecting those which absorbance values
were near the unit. Concentrations were reached through successive serial dilutions
in relation 1/2 ranging from 1 µg/mL of SA2-BSA and ranging from 1/1000 of
As155. The optimal concentration was 0.25 µg/mL for SA2-BSA and the dilution
of 1/8000 for As155. The limit of detection (LOD) for the method (IC90) was 0.060
± 0.041 µg/mL. IC50 (concentration corresponding to the 50% of the maximum
signal) was 1.051 ± 0.384 µg/L (4.182 ± 1.712 nM). The assay showed good
performance as class immunoassay for the most commonly used sulfamides
antibiotics in veterinary medicine; the 7 compounds can be recognised as
demonstrated the cross reactivity assays, while not significant matrix effects were
observed using seawater instead of phosphate buffers.
603
Pesticides in seawater: method development & fate in Catalonia coastal areas
(NE-Spain).
M. Köck-Schulmeyer, Water and Soil Quality Research Group Dept of
Environmental Chemistry; M. López de Alda, Institute of Environmental
Assessment and Water Research IDAEA CSIC / Environmental Chemistry; M.
Farre, IDAEA-CSIC; D. Barcelo, IIQAB-CSIC / Institute for Environmental
Assessment and Water Research
Anthropogenic activities in coastal areas lead to loss of species and populations,
physical damage to marine habitats and chemical pollution, littering to the sea, and
introduction of non-indigenous species. Among the different pollutants, the group
of endocrine disrupting chemicals, which is an extensive and heterogeneous group
of substances that may interfere with the endocrine system and hormone activities
of organisms, is especially relevant. Within this category, pesticides stand out for
being chemicals extensively used in both agricultural and urban areas, reaching
environmental waters through diverse processes. In this context, the main goals of
this study were the optimization and validation of an analytical approach suitable
for the assessment of multiple pesticides (more than 30, including some
transformation products) in seawater, based on solid phase extraction (SPE)
followed by liquid chromatography-electrospray-tandem mass spectrometry
129

(LC-MS/MS), and its application in the analysis of different coastal seawater (40
samples) collected along the Catalan coast. This goal is under consideration in the
SEA-on-a-CHIP project (which aims to develop new analytical approaches and a
miniaturized, autonomous, remote operated sensor system able to analyse organic
contaminants affecting or/and produced by aquaculture in marine waters under
multi-stressor conditions) and the Solutions project (which aims to develop tools
for the identification, prioritization and assessment of those water contaminants that
may pose a risk to ecosystems and human health). The method developed showed
satisfactory performance in the analysis of the target pesticides in both HPLC water
and seawater. The analytical method presented recovery rates (calculated after
blank subtraction) between 70 and 120% relative to the corresponding deuterated
standards in most cases. In addition, good sensitivity with method limits of
detection (MLOD) in the ng/L range or lower was achieved in real seawater
samples. Satisfactory linearity and repeatability (with relative standard deviations
below 20% in the most of the cases) were also obtained. In the present study,
concentrations at ng/L levels of several of the target compounds were found, in
agreement with the results of previously published studies. In addition, hot spots
related to pesticides contamination along the Catalan coast were identified. The
potential sources of contamination by pesticides are also hypothesized and
discussed.

Challenges in Wastewater Treatment and Reuse and the
Agricultural Use of Manures and Biosolids (III)
604
Impacts of metals on antibiotic resistance and conjugal plasmid transfer in soil
bacterial communities
K.K. Brandt, University of Copenhagen / Department of Plant and Environmental
Sciences; U. Klümper, Technical University of Denmark / Department of
Environmental Engineering; W. Luo, University of Copenhagen / Department of
Biology; J. Song, University of Copenhagen / Department of Plant and
Environmental Sciences; T.A. Johnson, Michigan State University / Center for
Microbial Ecology Department of Civil and Environmental Engineering; J.J.
Modrzynski, University of Copenhagen / Department of Plant and Environmental
Sciences; L. Riber, University of Copenhagen / Department of Biology; M.H.
Nicolaisen, University of Copenhagen / Department of Plant and Environmental
Sciences; L.H. Hansen, Aarhus University / Department of Environmental Science;
J. Jensen, Aarhus University, DMU / Department of Bioscience; A. Dechesne,
Technical University of Denmark / Department of Environmental Engineering;
S.A. Hashsham, Michigan State University / Center for Microbial Ecology; P.E.
Holm, University of Copenhagen / Department of Plant and Environmental
Sciences; B. Elberling, University of Copenhagen / Center for Permafrost; J.M.
Tiedje, Michigan State University / Center for Microbial Ecology Department of
Civil and Environmental Engineering; O. Nybroe, University of Copenhagen; B.F.
Smets, Technical University of Denmark / Department of Environmental
Engineering; S.J. Sørensen, University of Copenhagen / Department of Biology
Environmental selection and horizontal gene transfer constitute key processes in the
environmental development and spread of antibiotic resistance. We previously
demonstrated that long-term (+85 years) exposure to Cu had co-selected for
antibiotic resistance in a soil receiving no known anthropogenic inputs of
antibiotics. Here, we extend our previous work on metal-induced selection
pressures for the expansion of the soil bacterial resistome by studying the
co-selection phenomenon and its underlying mechanisms in more detail.
Phenotypic antibiotic resistance profiling was performed at the community level
using the pollution-induced community tolerance (PICT) approach complemented
by phenotypic resistance plating of soil bacterial isolates. Antibiotic resistance
genes were enumerated using a high-capacity quantitative PCR array against DNA
extracted from soil. Plasmid prevalence was determined in a large set of soil
bacterial isolates and plasmid DNA from selected isolates was sequenced (Illumina
MiSeq). Effects of metal stress (Cu, Zn, Ni, Cd, As) on the permissiveness of soil
bacteria to take up the broad host range plasmid pKJK5 was studied using a recently
developed cultivation-independent approach employing high-throughput
fluorescence activated cell sorting allowing sorted transconjugants to be identified
by 16S rRNA gene amplicon pyrosequencing. Our results suggest that the potential
for metal-induced co-selection is a general phenomenon for bacterial communities
present in Danish agricultural soils, but not for ‘pristine’ permafrost bacterial
communities. However, co-selection of antibiotic resistance is difficult to predict
due to spatial heterogeneity and requires higher Cu levels than required for
development of Cu resistance. The detection of a novel plasmid carrying two
copper resistance gene clusters along with various efflux pump encoding genes
likely to be involved in antibiotic resistance suggest co-resistance as a likely
co-selection mechanism in polluted soils, but such mobile genetic elements may be
missing in permafrost containing ‘pre-antibiotic era’ bacterial communities. We
also demonstrate that a large fraction of the soil bacterial community can take up the
broad host range plasmid pKJK5. However, metal stress changes the plasmid
transfer ability suggesting that this should be considered when applying metals to
fields through agricultural practices.
605
Silver tolerance and resistance in environmental microbial communities:
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Implications for human health
E. Donner, S. Vasileiadis, E. Lombi, University of South Australia / Centre for
Environmental Risk Assessment and Remediation; S. Wakelin, AgResearch; G.
Kowalchuk, Utrecht University
Silver-induced selective pressure on environmental bacterial communities is
becoming increasingly relevant due to the growing use of silver nanoparticles
(Ag-NPs) as antimicrobial agents in biomedical supplies and other commercial
products. Genetic silver resistance in Bacteria is known to exist, and it is possible
that horizontal gene transfer mechanisms, such as those involving intermediate to
broad host range conjugative plasmids (e.g. IncH and IncP groups) [1], may
facilitate the transfer of resistance among bacterial community members in densely
populated environments. We conducted several different studies to investigate the
effects of significant silver selective pressure on environmental microbial
communities. In one study, 5 Australian soils with a broad range of
physico-chemical properties were exposed to silver for 2 weeks (2W or fresh) or 9
months (9M or aged) at concentrations ranging from 50-400 mg/kg Ag, while
unspiked soils were maintained as controls.Total DNA was extracted from the soils
in triplicates and polymerase chain reaction (PCR) based counting (real-time
quantitative PCR) and partial sequencing (Illumina MiSeq platform based) of the
16S rRNA gene of Bacteria in 100 samples was performed for bacterial diversity
studies. In a second study, 10 different soils were exposed to 9 concentrations of
Ag+ ranging from 1 – 2000 mg/kg to ensure full dose-response curves could be
obtained. After a two month incubation, analysis included 6S rRNA partial
sequencing for phyllogenetics, quantification of key genes by real time-PCR,
high-throughput soil respiration by MicroResp, and a suite of 8 different enzymatic
activities. Silver resistance was also tested in wastewater samples from the
Adelaide treatment and reuse schemes. Collectively, our results show that the
effects of silver on total environmental microbial communities depend on the
pre-exposed communities, and that potentially silver-resistant pathogenic strains
can be found in environmental samples.

approximately 102 to 109 CFU g-1 soil. A control was prepared using the same
synthetic effluent without bacteria. Serial dilutions of soil samples were plated on
m-Faecal Coliforms agar and on m-Enterococcus agar for enumeration of coliforms
and enterococci, respectively. Bacteria growing on these culture media were
compared with originally inoculated strains based on RAPD profiling. For gene
detection and quantification, total DNA was extracted from soil with Power SoilTM
DNA Isolation Kit (MO BIO) and PCR amplification was performed for each
treatment targeting the abovementioned genes. The limit of detection by
conventional PCR for the blaTEM and vanA genes corresponded to bacterial
densities higher than 105 CFU g-1 soil. These results and other conventional and
qPCR estimations will be discussed, emphasizing the importance of defining the
detection and quantification limits when the fate of antibiotic resistance genes in
soils irrigated with wastewater is under analysis.\n\nKeywords:antibiotic
resistance, soil, wastewater\n\nAcknowledgments: This study was carried out
under the scope of the COST Action ES1403 –NEREUS and financed by FCT
(PEst-OE/EQB/LA0016/2013, PEst-C/EQB/UI0511/2013) and FEDER through
“Programa Operacional do Norte-ON2” (LEPAE/CEFT – reinforcing R&D
engineering competences in Energy, Environment & Health)

606
In situ microbial resistance to sulphonamides: quantification and fate of
sulphonamide consumption in the Llobregat river.
R. Gioia, Cefas; M. Costa, CSIC-IDAEA; J. Aceña, IDAEA-CSIC; S. Perez,
IDAEA-CSIC / Environmental Chemistry; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research; E.O. Casamayor, CEAB-CSIC; J.
Dachs, IDAEA-CSIC / Environmental Chemistry
The occurrence and spread of antibiotic-resistant bacteria (ARB) are pressing
public health problems worldwide, and aquatic ecosystems are a recognized
reservoir for ARB and antibiotic resistance genes (ARGs). In order to assess the
role of ARB in affecting antibiotic concentrations (sulfamethazine and
sulfamethoxhazole) in freshwaters, and vice versa, we collected river water and
cobbles at the source of the Llobregat river (Spain, upstream, pristine waters) and at
the mouth of the Llobregat river (NE Iberian Peninsula, downstream, polluted
waters). The activity of the benthic microbial biofilms attached to rocks (epilithic)
was investigated in response to chemical concentration of antibiotic sulfonamides.
The experiment lasted for approximately 60 days (July-September 2012). We
observed a decrease of sulfonamide antibiotics concentrations within 2 days in both
pristine and polluted waters, and the production of different transformation
products concomitant with a steady increase of ARG in the epilithic biofilm
community. However, the two ARG tested (SULF1 and SULF2) showed different
patterns. Results suggest higher effects after high additions of antibiotics, although
in all mescosmos the communities were fully recovered after 30 days. The
microbial biofilm act as “natural treatment systems”, resulting in decreased
chemical concentrations of antibiotics.

608
Establishing causality in ecotoxicological risk assessment of micropollutants in
wastewater effluents
A. Tlili, Eawag / Environmental Toxicology; R. Behra, Eawag / Department of
Environmental Toxicology
Micropollutants (MPs) released into fresh waters via wastewater treatment plants
(WWTPs) are recognized as a global problem contributing to the degradation of
ecosystem quality. Therefore, the aim of this field study is to causally link real
effects resulting from microbial community-level exposure to complex mixture of
MPs present in WWTPs effluents. To achieve this goal, we combined
time-integrative passive sampling technologies with the assessment of extract
toxicity via bioassays; using in-situ sampled periphyton. Periphyton were sampled
up- and downstream of four WWTPs effluents in Switzerland and exposed to
various dilutions of extracts from passive samplers that were immersed at the
effluent of each site. Tolerance of communities to Chemcatcher® passive sampler
extracts was determined according to the pollution-induced community tolerance
(PICT) concept by measuring the inhibition of various functional endpoints.
Specific tolerance of the heterotrophic component of periphyton was measured by
14
C-leucine incorporation and MicroRespTM method to measure secondary
production and heterotrophic respiration, respectively. Specific tolerance of the
phototrophic component of periphyton was assessed by 14C-carbonate assimilation
and algal fluorescence to measure primary production and photosynthetic yield,
respectively. Additionally, we examined shifts in the structure of up- and
downstream periphyton by performing a community level physiological profile
(CLPP) and a DNA fingerprint analysis. Results showed that despite low
concentrations of MPs detected downstream of the effluents, phototrophic and
heterotrophic components of the sampled periphyton displayed increased tolerance
towards these MPs. Interestingly, in comparison to heterotrophic functional
endpoints, tolerance increase of phototrophic endpoints was variable among sites.
These findings might give a first indication on the MPs composition in the effluents
(dominance of herbicides or bactericides), which was confirmed by analytical
identification of MPs in the passive samplers’ extracts. The observed effects were
accompanied by changes in the microbial CLPP and in molecular diversity.
Overall, our study highlights the sensitivity of the proposed approach to detect
effects of low MPs concentrations occurring in the field and to establish a causal
link between exposure and the observed ecological effects on freshwater microbial
communities.

607
Definition of limits of detection and quantification of antibiotic resistance
genes in soils: a first step on the assessment of the impact of wastewater
irrigation
S. Teixeira, Faculdade de Engenharia - Universidade do Porto / LEPABE
Laboratório de Engenharia de Processos Ambiente Biotecnologia e Energia; C.
Becerra-Castro, CBQF - UCP / CBQF Centro de Biotecnologia e Química Fina;
C.M. Manaia, CBQF Centro de Biotecnologia e Química Fina; O.C. Nunes,
Faculdade de Engenharia - Universidade do Porto / LEPABE Laboratório de
Engenharia de Processos Ambiente Biotecnologia e Energia
The spread of antibiotic resistance is considered an environmental problem
worldwide that represent a serious threat to public health. Wastewater is known to
be an important source that contribute to this dissemination. Therefore, the use of
treated wastewater for irrigation could introduce antibiotic resistant bacteria and
genes into soils. However, the correct assessment of the implications of wastewater
irrigation will be limited by the minimal dose of genes or bacteria cells in soils that
can be detected and quantified. In this study, we aimed at assessing the PCR and
qPCR detection and quantification limit of antibiotic resistance genes in an
agricultural soil. With that purpose, were settled microcosm assays, in which an
agricultural soil was soaked with a synthetic effluent inoculated with two antibiotic
resistant isolates from wastewater. Antibiotic resistant strains Escherichia coli
A2FCC14, which harbours the genes blaTEM, blaCTX-M-15, blaOXA-1,
aac(6')-Ib-cr and the integrase IntI-1, and Enterococcus faecalis H1EV10, with the
gene vanA, were inoculated in agricultural soil at densities ranging from

609
Real-time and in situ monitoring of aquatic environments using indigenous
microbial community-based biosensors
J. Monier, O. Sibourg, ENOVEO
Increasing contamination of aquatic environments by organic loads or toxic
chemicals has resulted in the need for real-time monitoring tools to be used in
pollution detection and risk assessment. While monitoring aquatic environments is
critical to ensure their quality and sustainability, monitoring strategies often relies
on the collection of individual spot samples followed by ex situ analyses under
laboratory conditions. Such approach, usually costly and time-consuming, only
provides a snapshot that may often fail to detect localized transient contamination
events and describe the dynamic changes of the monitored environment. The
objective of our work was to develop a cost-effective event detection system to
monitor aquatic environment in real-time, inform targeted sampling by
conventional means (ie spot sampling) and act as a decision support tool. This novel
biosensor uses microorganisms naturally occurring in the targeted environment as
bioindicators and exploits their ability to convert chemical energy into an
exploitable electrical signal. The electrical signal generated by the sensor is
proportional to the organic load or affected by the presence of toxic compounds, as
it directly reflects microbial activity at the surface of the colonized electrodes.
Biosensors have been deployed at different sites in order to estimate either the
organic load or BOD in real time (eg, sewage networks, wastewater treatment
plants, groundwater…) or detect toxic compounds and assess their impact on their
environmental sink (eg, industrial processes and wastewater treatment plants…).
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Through real case studies, the presentation will address the principle, information
provided and advantages (in situ, autonomy, robustness, representativeness,
sensitivity) of such devices and how they can provide unique information to act as a
decision support tool (eg, targeted sampling, process optimization, process
dysfunction identification, bioremediation treatment efficiency…). Work in
progress regarding a metrological station that uses a combination of different
monitoring devices developed to manage urban water in real time will also be
presented.

Emerging Contaminants in the Marine Environment:
Presence, Effects, Regulation (I)
610
Marine monitoring campaign in France and French overseas departments:
more than 10 000 datasets from grab and passive sampling
F. Botta, INERIS; A. Abarnou, G. Bocquené, M. CHAMPIN, G. Durand, J.
Gonzalez, j. Masson, P. Priou, C. Tixier, M. LeMoigne, IFREMER; N. Tapie,
ISM/LPTC - UMR5255 CNRS; F. Lestremau, S. ANDRES, INERIS; M. Dévier,
LPTC-EPOC, University of Bordeaux / Oceanic and Continental Environments and
Paleoenvironments; P. Labadie, University of Bordeaux / UMR EPOC Equipe
LPTC; e. vuillet, ISA; D. Amouroux, LCABIE IPREM / UMR CNRS; M.
Montperrus, Université de Pau; H. Budzinski, University of Bordeaux / UMR
EPOC Equipe LPTC; V. Dulio, INERIS
A screening study of emerging contaminants was carried out in 2012 in coastal
waters in both metropolitan France and overseas departments (Martinique,
Guadeloupe, Reunion, Mayotte and French Guiana) as part of the National Action
Plan against pollution of the aquatic environment, which requires the regular
updating of the lists of substances to be included in monitoring programmes. The
Action Plan stresses the need to set up a watch list of substances to be investigated
at the national level in order to acquire missing information about the level of
exposure to emerging contaminants in the aquatic environment and allow
identification of substances for which specific actions need to be implemented. The
Ministry of Ecology appointed ONEMA as principal contractor and INERIS as
project leader. One of the main objectives of this screening study was to gain
knowledge of the occurrence of substances of “emerging” concern in the marine
environment. Different data were collected, such as the presence/absence of each
investigated compound and the level of concentration observed in the aquatic
environment (water and sediment). Moreover, the performance of different
sampling techniques was assessed. This study contributes to increased knowledge
of emerging pollutants in French waters and to the wider considerations for
updating the list of relevant substances to be included in the new monitoring
programmes to be established. Triplicate sampling of water at the same site
followed by SBSE extraction displayed a high results variability, which limits the
exploitation of the quantified results. Neverthless, the testing of in situ systems
integrators – POCIS – and extraction by SBSE bars has proven the added value of
these two complementary techniques for monitoring hydrophobic and hydrophilic
compounds in marine water. Finally, analyses of sediment allowed a more complete
assessment of the quality of the waterbodies.
611
Marine monitoring shows emerging long-chained perfluorinated compounds
in biota, following the ban of PFOS.
M. Haave, Uni Research, SAM-Marin / Uni Research Environment; K.S. Hatlen,
Uni Research, SAM-Marin / Environment
Perfluorinated Alkylated Substances (PFAS) containing perfluorooctanyl
sulphonate (PFOS) and perfluorooctanoic acid (PFOA) were used in firefighting
foams in Norway up to 2005, but were banned due to their persistent,
bioaccumulating and toxic properties (PBT). PFOS was replaced with 6:2
fluorotelomersulfonate (6:2FTS) as well as several long-chained PFAS (C9-C14)
that would not degrade to PFOS/PFOA. 6:2FTS was considered a safe, non-PBT
alternative. Samples from sediment and biota taken from 2010-2013 near petroleum
processing plants (gas- plants, refineries, crude-oil terminal) in Western Norway
provide data on temporal and spatial trends, including PFUnA and PFTrA that have
recently been listed by ECHA as substances of very high concern (SVHC).
Sediment, limpets (Patella vulgata), common crabs (Cancer pagurus) and coastal
cod (Gadus morhua) were collected during routine monitoring. Sediment (three
sites), Limpets (all sites), crab claw-meat (Mongstad refinery, 2013), and cod liver
(Kollsnes gas-processing plant, 2010-2013) were collected and analyzed for 22PFC
by an accredited laboratory. PFC levels are low in sediment at all sampled sites.
Concentrations in limpets reflect recent and on-going discharge, and include
6:2FTS. FTS levels drop quickly with distance from source, and time. Limpets at
reference sites show increasing C9-C13 PFAS during 2010-2013, while PFOS
levels decrease. In crabs, the main PFCs are PFOSA, PFTrA and PFTA (34, 28 and
9%, respectively). In cod liver, PFOS and PFDoA dominate (Fig 2A). PFOS in cod
decrease from 2011 to 2013, while PFDoA increase to max 32% of ?PFC (mean24
and 15% in 2012 and 2013 respectively). Mean and maximum ?PFC22 in cod liver
increases from 2010 to 2013 (Figure 2B), and long chain PFCs, such as PFUnA and
PFTrA are emerging PFCs in several types of biota. 6:2 FTS was found in 2011 in
cod-liver near the plant, but not at the reference site, and in 2013 FTS was not
present in cod. 6:2FTS is also transient in limpets. The findings support that FTS is
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not persistent or bioaccumulating, but that C9-C14 PFCs spread and bioaccumulate
in limpets, edible crabs and cod liver, far from known sources of PFC. Diffuse
sources may exist. PFAS, chain length C15-C18 are not routinely analyzed in
marine monitoring, and their presence is so far unknown. Mean PFOS levels are
below Predicted No effect Concentrations (PNEC) in biota and EFSA’s Tolerable
Daily Intake (TDI) at all sites. Continued monitoring is advised.
612
Occurrence and fate of endogenous steroid hormones, alkylphenol
ethoxylates, bisphenol A and phthalates in Pearl River Delta, China
Q. Wu; C. Lam, X. Zhang, City University of Hong Kong; X. Guo, Shenzhen
Oceanography and Fishery Environment Monitoring Station; K. Lam, City
University of Hong Kong
The endocrine disrupting chemicals (EDCs) have attracted strong scientific
interesting for causing hazard effect on aquatic organisms. The occurrence,
distribution and potential risk of highly concerned alkylphenol ethoxylates
(APEOs), bisphenol A (BPA) and phthalic acid esters (PAEs) in Pearl River Delta
(PRD), the “world factory”, were investigated in this study. Natural estrogens,
especially estrone, were found with higher concentration level and detect
frequency, while the synthetic estrogen 17a-ethynylestradiol, Diethylstilbestrol and
equilenin were sporadically detected. For progestin and androgen, norethindrone,
progesterone and testosterone were detected at low concentration levels.
Nonylphenol-n-ethoxylates (n=0-2) were significantly higher than
4-tert-octylpheno-n-ethoxylate (n=0-2), but still lower than the level from other
countries. Bisphenol A concentrations were almost within the same order of
magnitude from these studies all over the world, suggesting their gradually
converged worldwide usage. Dimethyl phthalate (DMP), diethyl phthalate (DEP),
di-n-butyl phthalate (DNBP), di-iso-butyl phthalate (DIBP), bis(2-ethylhexyl)
phthalate (DEHP) were the most frequently detected PAEs, but with obvious spatial
distribution diversity. The concentrations of DMP in river water were significant
higher than that in Shenzhen coast area, nevertheless, the concentrations of DIBP in
coast seawater was predominated and were much higher than that in river samples.
The composition profiles and concentration levels of the target compounds between
the surface and bottom water in the same sampling location were similar, which
indicated the rapid vertical diffusion. The average distribution coefficient (Kd)
showed positive correlation with the octane-water partition coefficients (Kow) in
logarithm for compounds in PAE group, while that in other two groups didn’t own
the corelation. A preliminary risk assessment was quantitated by risk quotient (RQ).
The result showed that APEOs and PAEs had less potential to cause adverse effect
to the local species (RQ< 0.1), however the steroid hormones, E2 and EE2, had
higher risk for causing estrogenic effects to the marine organisms at several
sampling points in the west of Shenzhen coastal (RQ>1). Therefore, it’s necessary
to give high priority in further reducing the level of steroid hormone in PRD region
in consider of their high estrogenic activity.
613
Field Validation of an Integrative Passive Sampler for Munitions Constituents
in Marine Environments
G.H. Rosen, SPAWAR Systems Center / Energy and Environmental Sustainability;
G.R. Lotufo, U. S. Army ERDC / Environmental Laboratory; J.B. Belden,
Oklahoma State University / Department of Zoology; R.D. George, Us Navy,
Spawar Systems Center
2361; V.J. Kirtay, SPAWARSYSCEN SAN DIEGO /
Energy and Environmental Sustainability; B. Wild, SPAWAR Systems Center
Pacific
The measurement of trace level polar organic compounds in environmental
matrices represents a significant challenge. Recent improvements in analytical
techniques coupled with the development of passive sampling devices (PSDs) have
much to offer towards in situ monitoring of ultra-low concentrations of legacy and
emerging contaminants by providing time-integrated samples, including use of
Polar Organic Chemical Integrative Samplers (POCIS). We expanded the use of
POCIS to include energetic materials such as trinitrotoluene (TNT), degradation
products of TNT (e.g. aminodinitrotoluenes [ADNTs] and diaminonitrotoluenes
[DANTs]), and trinitrohexahydro-s-triazine (RDX), due to their prevalence in
military munitions worldwide, and regulatory and public concern associated with
their potential for exposure to marine environments. \n \n The POCIS were first
calibrated for the above MC in laboratory based experiments which showed that the
commerciallly available pharmaceutical HLB formulation was optimal, that the
samplers were integrative for at least 14 d for all of the above under constant
conditions, and provided sampling rates (Rs) between 34-215 ml/, in the range
reported for other polar organics. Fluctuation of MC concentrations (averaging
~0.43 µg/L for each analyte) over a 28-day exposure indicated that wildly
fluctuating, moderately fluctuating, and constant exposure concentrations resulted
in statistically similar sampling rates, verifying that POCIS were integrative across
multiple anticipated exposure conditions. A controlled field validation using
Composition B (39.5% TNT, 59.5% RDX, 1% wax binder) as a positive control and
point source was conducted in Santa Rosa Sound, Florida,FL. The results of this
field effort indicated that water concentrations, expressed as POCIS-derived TWA
concentrations ranged from 11-218 ng/L for TNT and RDX outside the source
canister, with concentrations rapidly decreased with increasing distance from the
source to below detection at 5m. The controlled field study verified the utility of the
POCIS for MC in marine environments. Our study team will summarize the above
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calibration and field validation results, and also discuss initial results associated
with current efforts to refine Rs in flume studies using precision flow control, and
plans to field validate the approach at a U.S. Navy Munitions Response site in Fall
2015, specifically the former Live Impact Area at Vieques, Puerto Rico.
614
SIMULTANEOUS DETERMINATION OF PER- AND
POLYFLUOROALKYL SUBSTANCES IN LIVER AND MUSSEL
SAMPLES
I. Zabaleta, E. Bizkarguenaga, Analytical Chemistry; A. Vallejo, M. Ortiz, L.
Fernández, University of the Basque country UPVEHU; A. Prieto, University of the
Basque country UPVEHU / Analytical Chemistry; O. Zuloaga, University of the
Basque country UPVEHU
An analytical method for the simultaneous determination of 14 perfluorinated
compounds (PFCs), including 3 perfluoroalkylsulfonates (PFSAs), 7
perfluorocarboxylic acids (PFCAs), 3 perfluorophosphonic acids (PFPAs) and
perfluorooctanesulfonamide (PFOSA), and 10 precursors, including 4
polyfluoroalkyl phosphates (PAPs), 4 fuorotelomer saturated acids (FTCAs) and 2
fluorotelomer unsaturated acids (FTUCAs) was developed in fish liver and mussel
samples. After setting different variables affecting the chromatographic separation
(column type and mobile phase), the electrospray ionization (capillary voltage,
nebulizer pressure, drying gas temperature and drying gas flow) and mass
spectrometric detection (fragmentor voltage and collision energy) of the target
analytes, different clean-up strategies by means of solid phase extraction (SPE)
using WAX, Envi-Carb or a combination of them were optimized and evaluated for
the clean-up of focused ultrasonic solid-liquid (FUSLE) extracts. In all the cases the
analysis was performed by liquid-chromatography-triple quadrupole mass
spectrometry (LC-MS/MS). WAX coupled in-line to Envi-Carb was selected and
validated in terms of recovery (external calibration using isotopically labeled
analogues as surrogates and matrix-matched calibration approaches were tested)
and method detection limits (MDLs). Recovery values in the 65-116 % and 59-119
% range and MDLs in the 0.1-2.7 ng/g and 0.1-3.8 ng/g range were obtained for
liver and mussel samples, respectively. The developed method was applied to the
analysis of grey mullet liver (Chelon labrosus) and mussel (Mytilus
galloprovincialis) samples from the Basque Coast (North of Spain). In the case of
liver samples perfluorooctane sulfonate (PFOS), PFOSA and perfluorodecanoic
acid (PFDA) were detected. The highest average PFOS concentrations were
observed in Gernika (988 ng/g) followed by Deba-Mutriku (54 ng/g), Pasaia (35
ng/g), and Plentzia (26 ng/g). PFOSA and PFDA concentration were in the 4-15
ng/g and 1-2 ng/g range, respectively. In the case of mussels, although low
concentration of PFOS (1.4-2.0 ng/g) and PFOSA (3-8 ng/g) were detected, 8:2
mono-substituted polyfluorodecyl phosphate (8:2 monoPAP) in the range of 21-86
ng/g was detected in Vigo, Pasaia, Santurtzi, Getxo and Muskiz. To our knowledge
this is the first work were 24 per- and polyfluorinated compounds are determined in
fish liver and mussel and the first time that the 8:2 monoPAP has been detected in
mussels.
615
Chemical Adsorption of Hydrophobic Persistent Organic Pollutants in the
Marine Environment onto Microplastic Polymers and Subsequent Trophic
Transfer
C. Crawford, C. Ewins, University of the West of Scotland / Institute of Biomedical
and Environmental Health Research; B. Quinn, Irish Centre for Environmental
Toxicology (ICET) / Institute of Biomedical and Environmental Health Research;
M. Russell, Marine Scotland Science / Marine Environmental Assessment
With an approximate degradation time of 450 years, plastic is one of the most
durable and persistent environmental contaminants in the modern world.
Production since the 1950s has increased prodigiously. In the marine environment,
photo-oxidative degradation and the abrasive action of waves progressively
degrade larger pieces of plastic into tiny polymer particles less than 5 millimetres in
diameter, termed microplastics. Consequently, microplastics are inadvertently
ingested by ocean dwelling biota, particularly susceptible filter feeders such as
Mytilus edulis. Crucially, these organisms are located at the bottom of the food
chain and recent research has demonstrated detrimental effects such as inhibition of
gastrointestinal function and feeding impairment. However, it has newly emerged
that microplastics are able to act as a transporter for the uptake of hydrophobic
persistent organic pollutants (POPs) whereby hydrophobic organic chemicals
(HOCs) become adsorbed onto the surface of the microplastic particles.
Compounds such as polychlorinated biphenyls, which exhibit a broad spectrum of
hydrophobicities, are particularly ubiquitous. Furthermore, increased chlorine
substitution results in a decrease in susceptibility to photodecomposition by
ultraviolet light and thus, resistance to degradation in the marine environment.
Ingestion by biota, combined with the typical pH changes associated with digestion
results in POPs leaching off the surface of the microplastics with the consequence
of bioaccumulation within the organism. Since susceptible organisms are located at
the bottom of the food chain, chemical adsorption provides a mechanism for trophic
transfer up the food web to larger organisms, including humans. Consequently,
chemical adsorption of a specifically nominated POP onto a polyethylene
microplastic polymer organic phase was investigated to determine the sorption
capacity of the microplastic in order to evaluate the level of contaminant capable of
being transported. Furthermore, subsequent submersion of the microplastic in an
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acidic pH environment at gut temperature enabled simulation of physiological
conditions while facilitating investigation and quantification as to the level of POP
leached into the surrounding medium. Consequently, this allowed determination as
to the extent of leaching exhibited by POP coated polyethylene microplastics when
exposed to a physiologically simulated chemical environment and the associated
risk to marine biota.

Challenges for environmental risk assessment of
nanomaterials: addressing knowledge gaps, protection goals
and regulatory perspectives
616
The Evolution of Risk Assessments of Manufactured Nanomaterials over the
past 10 years - A regulatory perspective
Y. Sultan; T. Francis, B. Fisher, Environment Canada
Regulatory bodies around the world continue to assess and manage potential risks
associated with manufactured nanomaterials. Over the past decade we have seen a
shift, from nanomaterials being considered completely novel and potentially
requiring their own regulatory regime to the recent OECD Council
Recommendation stating that nanomaterials can be safely regulated under existing
regulatory frameworks, taking into account nano-specific considerations. To
support existing regulatory programs, governments and jurisdictions are working
together with their stakeholders, such as the scientific, industry, and NGO
communities to ensure that decisions and approaches are scientifically robust.
Examples of these activities will be highlighted in this presentation, which include:
Canadian domestic activities such as the recent publication of the New Substances
Program guidance on how new nanomaterials are considered under the New
Substances Notifications Regulations (Chemicals and Polymers); The general
agreement that categorization frameworks are appropriate for nanomaterials and the
recent categorization work done under the Canada-US Regulatory Cooperation
Council Nanotechnology Initiative and the OECD’s Working Party on
Manufactured Nanomaterials on how and when to use categorization schemes; The
activities of the OECD WPMN Steering Group on Risk Assessment and Regulatory
Program (SG-AP) which has a mandate to develop risk assessment and risk
management approaches to support the OECD Council Recommendation. These
include applying existing approaches used for conventional chemicals to
nanomaterials, developing new approaches, and looking at cross-cutting issues such
as categories of nanomaterials to address risk assessment issues; and Transition
from focusing on physical-chemical properties as predictors for environmental or
population level effects to looking at behavioural tests together with
physical-chemical properties. In addition, this presentation will draw parallels
between the regulatory approaches used for conventional chemicals and
nanomaterials and provide future directions on regulatory needs to conduct both
screening-level and data-rich risk assessments of manufactured nanomaterials.
617
Adapting standard aquatic and sediment toxicity tests for use with
manufactured nanomaterials: Key issues, expert consensus, and
recommendations
S.A. Diamond, NanoSafe Inc. / Midwest Division; G. Goss, University of Alberta;
K.T. Ho, U.S. EPA / Atlantic Ecology Division; J. R. Lead, University of South
Carolina / Center for Environmental NanoScience and Risk; S.K. Hanna, National
Institute of Standards and Technology / Biosystems and Biomaterials Division; K.
Hund-Rinke, Fraunhofer IME; A.J. Kennedy, CEERD-EPR; B.T. Mader, 3M /
EHS Operations Environmental Laboratory; N. Manier, P. Pandard, INERIS; E.
Petersen, National Institute of Standards & Technology; E. Salinas, BASF SE; P.
Sayre, nanoRisk Analytics; K. Schwirn, German Federal Environment Agency; D.
Völker, Federal Environment Agency, Germany
The unique properties of manufactured nanomaterials (MNs) suggest that their
direct use or application in nano-enabled products will increase in the future. This
will result in increased potential for human and environmental exposure to MNs
during their manufacture, use, or disposal and suggests the need for MN-specific
hazard and risk assessment approaches. Assessment of MN risk will require
reliable, standardized hazard testing methods such as those provided by the
Organization of Economic Cooperation and Development (OECD). However,
guidance on how to design studies to address the many difficulties in testing MN,
due to their particulate, fibrous, and colloidal properties, has yet to be developed.
Here, we summarize findings from an expert workshop convened (as part of
OECD's Working Party on Manufactured Nanomaterials ongoing activities) for the
purpose of developing such a guidance document for aquatic and sediment testing.
Workshop attendees (23 experts from 6 countries) identified critical components of
test guidelines that will require additional or modified guidance. The discussion
was based on attendees own research experience and on literature information
elucidating the common issues related to material losses, dissolution, or
modification in exposure systems and inconsistencies in testing practices. These
include preparation of dispersions, exposure metrics, maintaining (and monitoring)
consistent exposure levels, and reliable analytical and quantitative methods. In this
presentation, we discuss these topics and identify where consensus was, and was
not, achieved including the heavily-debated issues of use of dispersants,
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manipulation of media properties (e.g. ionic strength or composition), testing
unstable materials, using a water accommodated fraction approach, and adhering to
the 20% exposure fluctuation thresholds (or applying other, MN-specific
thresholds) common to many test guidelines. Workshop attendees also identified
specific information gaps that might be addressed in future research to facilitate
development of testing guidance. In addition to addressing standardized testing, the
workshop findings will also facilitate more consistent testing and reporting of
results in more exploratory research.
618
A transparent method to assess the regulatory adequacy of nanoecotoxicity
studies
N.B. Hartmann, Technical University of Denmark (DTU) / DTU Environment; H.
Lützhøft, Technical University of Denmark / Department of Environmental
Engineering; M. Agerstrand, Stockholm University / Environmental Science and
Analytical Chemistry; A. Baun, DTU Environment / Department of Environmental
Engineering
Environmental risk assessment of nanomaterials is required to ensure safety and
protect the environment from unintentional adverse effects. In a regulatory context
this requires reliable and relevant environmental hazard data upon which Predicted
No-Effect Concentration (PNEC) values can be estimated. It is current practice that
ecotoxicological studies are considered more valid for regulatory use if obtained
according to accepted and validated test guidelines, preferably also following good
laboratory practice (GLP). Evaluation of ecotoxicity studies is often done according
to criteria specified by Klimisch et al. (1997), resulting in a so-called Klimisch
score as a measure for study reliability. However, engineered nanomaterials
(ENMs) are known to behave very differently in ecotoxicity test systems compared
to soluble chemicals, for which most guidelines and the Klimisch method were
intended. For this reason non-standard tests, or tests following modified test
guidelines, may in some cases provide information of equal or higher reliability.
Such data should therefore not per se be considered less reliable as basis for PNEC
estimation. The aim of this paper was to develop a robust and transparent method to
evaluate the reliability and relevance of ecotoxicity studies for nanomaterials. The
development of this method draws on similar approaches developed for other
groups of chemical and for evaluation of human toxicity data, as well as state-of –
the-art knowledge on ecotoxicity test methods for nanomaterials. The result is a
science based method that is practical and flexible enough to accommodate
different types of nanomaterials and aquatic ecotoxicity studies. The method is
directly applicable in regulatory frameworks such as in risk assessment under the
European chemical legislation, REACH. Klimisch, H. J., Andreae, M., & Tillmann,
U. (1997). A systematic approach for evaluating the quality of experimental
toxicological and ecotoxicological data. Regulatory Toxicology and Pharmacology
: RTP, 25(1), 1–5. doi:10.1006/rtph.1996.1076
619
Ecotoxicity testing strategy towards development for grouping of
nanomaterials
N.M. Deleebeeck, Arcadis Belgium / Environment; M. Messiaen, Arcadis Belgium
nv; E.A. Bleeker, RIVM; D.T. Sijm, Head Bureau REACH; F. Van Broekhuizen,
National Institute for Public Health and the Environment; K. Selles, Ecotox
Services Australasia (ESA) laboratory
The use of nanomaterials in manufacturing operations and consumer products has
increased as scientists and engineers have realized their benefits. The
physicochemical characteristics of nanomaterials may differ from their non-nano
counterparts, affecting such fundamental properties as solubility, reactivity,
environmental transport, and toxicokinetics. This may introduce risks for humans
or the environment. This study explores the physicochemical properties of
nanomaterials and relevant ecotoxicological, kinetic, and exposure data in order to
come to a strategy towards the development of concepts and criteria for grouping of
nanomaterials for the purpose of testing for nanomaterial hazards and determination
of potential risks. The proposed testing strategy involves four steps. In a first step,
the known information is compiled, including information on potential read-across
candidates. Next (step 2) a hypothesis is developed about how the nanomaterial
might behave under relevant time scales and the effects following exposure.
Specifically for the environmental compartment, solubility, substance identity
(with coatings and composition as main characteristics), particle size and shape are
mostly identified with hazard. For surface charge and reactivity, less information is
available on the direct relationship with hazard and these are more used in a
weight-of-evidence approach. To test the hypothesis (step 3) to what extent
grouping can be used, in a first tier additional physico-chemical testing may be
performed, in a next tier, ecotoxicity testing. In this first tier, water
solubility/dispersibility and dissolution seem to be the main parameters affecting
fate and behaviour in the environment, and are thus also of relevance for ecotoxicity
testing. Comparison of nanomaterial behaviour under laboratory and environmental
conditions indicates that agglomeration state, dissolution and dispersibility of
nanomaterials are more variable under environmental conditions. Based on the
solubility results of tier 1 testing, it can be decided if additional testing is needed.
OECD Technical Guidelines relevant for ecotoxicity testing are applicable to
nanomaterials, with some adjustments to the test protocols. From the data collected
in the tiers, it can be assessed (step 4) if the nanomaterial has a unique behaviour or
not. All the data can then be used in a weight-of-evidence approach to support the
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grouping hypothesis.
620
Challenges in the environmental hazard assessment of nanomaterials under
REACH: Information in REACH registration dossiers for aquatic toxicity
L. Deydier Stephan, European Chemicals Agency / Evaluation Directorate; A.
Kapanen, European Chemicals Agency - ECHA
Registration, Evaluation, Authorisation and Registration of Chemicals (REACH),
even if having no special provision that refers to nanomaterials, covers nanoforms
of the substances. REACH Annexes from VII to X include standard information
requirements for assessing environmental toxicity, fate and behaviour for all
substances depending on the manufactured or imported quantities of the substance,
including nanoforms. Dossiers registered under REACH regulation for substances
known or detected as NMs were screened for acute and chronic aquatic toxicity
results as part of the data available in the respective IUCLID dossiers. Around 20
dossiers and 15 different substances were analysed. Information in the aquatic
toxicity studies including acute and long term toxicity testing on algae, aquatic
invertebrates (mainly Daphnia) and Fish reported as key studies or supportive
evidence were analysed. In addition, provided WoE (Weight of Evidence) to fulfil
the information requirement or adaptations applied not to perform these tests were
evaluated. The specific and general adaptations and information as key studies and
test or preparations protocols have been analysed. Regardless of the data richness of
the dossier, the reporting on the characteristics of the tested (nano)form, sample
preparation, test performance and interpretation of the results was in many cases
incomplete. In general, provided study summaries did not allow thorough
evaluation of the appropriateness of the tested nanoform or the quality of the
performed test. Short term testing was preferred in the dossiers for testing aquatic
toxicity and requirement for long-term testing often adapted referring to: lack of
exposure, natural abundance, insolubility, or technical difficulties in testing. Based
on the observations in the screening of information on the aquatic toxicity in the
NM related dossiers, a series of regulatory and scientific as reporting
recommendations were made to improve the quality of the information for NMs. In
conclusion majority of the challenges may be overcomed with proper
documentation of the sample characteristics, test protocols and interpretation of the
obtained results with support of the foreseen adoption of new or updated test
guidelines or guidance documents on protocols for dispersion and dissolution and
ecotoxicity test protocols to be finalised within international organisation.
621
Output from a recent workshop on nanomaterial environmental risk
assessment
A. Palmqvist, Roskilde University / Department of Environmental Social and
Spatial Change; L.F. Baker, Baylor University / Department of Environmental
Sciences; V.E. Forbes, University of Nebraska Lincoln / School of Biological
Sciences; A. Gergs, RWTH Aachen University / Department of Environmental
Social and Spatial Change; F. Von der Kammer, Vienna University / Department of
Environmental Geosciences; S.N. Luoma, University of California, Davis / John
Muir Institute of the Environment; H. Lützhøft, Technical University of Denmark /
Department of Environmental Engineering; E. Salinas, BASF SE; M.T. Sorensen,
ENVIRON International Corporation / Senior Science Advisor; J. Steevens, US
Army Engineer Research and Development Center
Although engineered nanomaterials (NMs) have been the focus of intense research
during the last couple of decades, several issues related to developing a
scientifically based environmental risk assessment (ERA) framework for such
materials within existing legislation still remain unsolved. Research so far suggests
that there may be particle specific complexities demanding a more NM-targeted
approach to estimating environmental exposures and testing toxicological effects.
In addition, studies on effects from chronic and environmentally realistic exposures
are scarce in the published literature. To address these issues an international
workshop was held on November 9, 2014 in Vancouver prior to the SETAC NA
meeting. Through seven invited talks and a panel discussion, two overarching
charge questions were addressed: 1) Is it prudent to assess environmental risk based
on current knowledge and understanding of NM fate and effects?, and 2) How may
we direct future research to address potential uncertainties and data-gaps? In
addressing this, workshop participants acknowledged the pragmatic challenges in
assessing NM risk based on existing methods and knowledge, and advocate that
ERA is carried out with an understanding of identified uncertainties, challenges and
limitations in NM effect- and exposure assessments. More specifically, since ERA
should focus on what we are trying to protect, information may be needed beyond
that found in published literature or produced by standard test guidelines, and
therefore there is a need to allow inclusion of relevant nano-tailored studies in ERA.
Efficient communication among researchers, regulators, and practitioners is
essential to ensure effective assessments are conducted using appropriate endpoints
and test conditions. This requires that the language and terminology used to
describe fate, exposure, and biological effects of NMs, in addition to test
procedures, mature to properly embrace specific particle complexities. In order to
focus future NM research, it was generally agreed that one way forward could be to
explore how models can be used to take a top down approach to identify: 1) what
types of data and information are needed, 2) what parameters best predict
nano-specific hazard and effects on protection goals, and 3) the information needed
to make sense of the dynamic nature of different particle characteristics interacting
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with environmental components. More detail on main workshop output will be
provided.

Assessing the exposome: Prioritization, biomonitoring,
modeling and experimental assessment of exposure factors
(I)
622
Developmental neurotoxicity assessment of mixtures in children
P. Leonards, VU University, Institute for Environmental Studies / Institute for
Environmental Studies IVM; M. Dingemans, IRAS
Worldwide, serious concern has arisen about the increased incidence of learning
and developmental disorders in children. From a scientific point of view, there is no
doubt that exposure to neurotoxic chemicals during early brain development can
adversely affect learning and development. Various recent epidemiological studies
have indicated that exposure to low doses of environmental biologically active
contaminants (e.g. pesticides) during human development can have deleterious
effects on cognitive development in childhood. The European commission-funded
project DENAMIC "Developmental Neurotoxicity Assessment of Mixtures in
Children" investigates neurotoxic effects (e.g. learning and developmental
disorders) of low-concentration mixtures of pesticides and a number of common
environmental pollutants in children. We focus on (subclinical) effects on learning
(cognitive skills) and developmental disorders in children (e.g. ADHD, autism
spectrum disorders and anxiety disorders). One of the aims is to develop better and
sophisticated tools, procedures and testing methods to screen compounds for
(developmental) neurotoxicity and to improve assessment of exposures and effects
(www.denamic-project.eu). As part of the project, a new alternative assessment
strategy based on a combination of in vitro, in vivo assays and human exposure
assessment is under development in order to prioritize compounds, and to further
investigate the pathways and mechanism involved in disorders and diseases. The
approach and results of DENAMIC will presented.
623
Multiscale connectivity - a high dimension biology approach to unravel the
exposome
D.A. Sarigiannis, S. Karakitsios, Aristotle University of Thessaloniki / Chemical
Engineering
The exposome represents the totality of exposures from conception onwards,
simultaneously identifying, characterizing and quantifying the exogenous and
endogenous exposures and modifiable risk factors that predispose to and predict
diseases throughout a person’s life span. Unravelling the exposome implies that
both environmental exposures and genetic variation are reliably measured in
tandem and linked through mechanistic analysis of toxicity pathways rather than
only phenotypically associated. To better understand the interaction between
environmental exposure and disease, we need to; (a) capture the biological
perturbations initiated by exposure to environmental stressors; and (b) identify
which of these perturbations overcome the homeostasis barrier, resulting in
observed alterations of the cell/tissue environment and eventually to pathologic
phenotypes. Towards this aim, integrated exposure biology provides the
methodological elements for the surveillance of changes at different levels of
biological organization through the use of the full array of –omics and post-omics
technologies including epigenomics. Starting from untargeted transcriptomics and
metabolomics we proceed with joint analysis of biological processes induced by
exposure to xenobiotics at the molecular level and of metabolic processes induced
in parallel. Dynamic flux balance analysis is a key element in the joint interpretation
of gene expression data and metabolite profiles. This allows us to identify putative
pathways of toxicity, which need to be verified by targeted multi-omics and
functional assays. Identification of the functional links among the data derived from
different high throughput testing platforms and their proper interpretation are
supported by advanced bioinformatics such as support vector machines and
clustering algorithms and systems biology models. Examples of the dawn of the
exposure biology era are given and the future perspectives discussed in the context
of supporting efficiently exposome studies.
624
Toxicogenomic analysis of ambient Particle Matter (PM) from rural and
urban environments
S.R. Mesquita, Center of Marine and Environmental Research CIIMAR / METOX
Coastal and Marine Environmental Toxicology; B.L. van Drooge; E. Oliveira,
IDAEA- CSIC / Environmental Chemistry; J.O. Grimalt, Environmental
Chemistry; C. Barata, CSIC / Environmental Chemistry; N. Vieira, CIIMAR and
Faculdade de Ciências da Universidade do Porto; L. Guimaraes, CIIMAR
University of Porto / METOX Coastal and Marine Environmental Toxicology; B.
Pina, IDAEA-CSIC / Environmental Chemistry
The toxic potential of the organic fraction of atmospheric particle matter (PM) of
six sizes (>7.2; 7.2-3; 3-1.5; 1.5-1; 1-0.5; < 0.5 μm) was studied for an urban site in
Barcelona and a rural site in the Pyrenees (NE Spain), in warm and cold periods
between 2012 and 2013. A yeast-based assay for dioxin-like activity (AhR-RYA)
was used to first screen the samples, and the zebrafish embryotoxicity (ZET) assay
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was used to analyze their in vivo toxicity. Dioxin-like activity was observed in both
urban and rural samples, whereas only rural winter PM< 0.5μm samples induced
severe deformations and mortality on zebrafish embryos, related to their very high
content on organic compounds. Selected samples of urban and rural PM were used
for the transcriptome analysis of exposed embryos, along with a positive control
performed with the classic dioxin-like compound Benzo[a]Pyrene (BaP, 0.1mg/l).
Transcriptomic analyses of zebrafish embryos exposed to BaP, urban and rural PM
extracts showed a strong (and similar) induction of the aryl hydrocarbon receptor
signalling pathway (i.e. dioxin-like activity). Additional source-specific
transcriptomic alterations were also observed. Rural samples (dominated by
biomass burning emissions), activated genes related with neuronal function and
inflammation, while urban samples (dominated by urban primary emissions, such
as traffic) up-regulated biotransformation and oxidative stress gene cascades. This
work emphasizes the need of a tighter surveillance on rural PM emissions from
biomass combustion, particularly for PM< 0.5 μm and gives insights on which
biological pathways are affected upon exposure to organic PM from urban and rural
primary sources. Acknowledgements - This study was supported by the Spanish
Ministry through the project TEA-PARTICLE (CGL2011-29621; 2011–2013), and
the Portuguese Foundation for Science and Technology for the doctoral grant of
Sofia R. Mesquita (SFRH/BD/80710/2011) funded by the Program POPH - QREN
through the Portuguese Ministry of Education and Science and the European
Social Fund, and support through project PEst-C/MAR/LA0015/2013.
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Recommendations for selecting biomarkers of exposure to organophosphate
flame retardants in human biomonitoring
N. Van den Eede, Pharmaceutical Sciences; A. Covaci, University of Antwerp,
Toxicological Center / Toxicological Centre
While the demand for flame retardants, such as organophosphate esters (PFRs), has
increased, there are still major uncertainties regarding the human exposure to these
compounds. Biomonitoring is considered the best approach to monitor internal
exposure, yet little is known regarding the metabolic processes PFRs undergo in the
human body and the identity of biomarkers of exposure. In the present study, we
aim at presenting recommendations on the selection of the target biomarkers to be
used when assessing the human exposure to PFRs through biomonitoring. These
recommendations are largely based on our recently published in vivo and in vitro
data completed with in vivo literature data. More precisely, we evaluate the
usefulness of oxidative metabolites specific for one parent PFR as compared to
non-specific or infrequently detected diesters formed by hydrolytic processes.
Exposure biomonitoring studies for rapidly cleared chemicals require identification
of stable (and specific) major metabolites for parent chemicals of interest. We have
reported the in vitro metabolism of several PFRs, including tris(1-chloro-2-propyl)
phosphate (TCIPP), tris(1,3-dichloro-2-propyl) phosphate (TDCIPP),
tris(2-butoxyethyl) phosphate (TBOEP), ethylhexyl diphenyl phosphate
(EHDPHP) and triphenyl phosphate (TPHP), by human liver enzymes. Several
metabolites, such as diesters and oxidative metabolites, have been suggested as
potential useful for biomonitoring in urine. For the selection of biomarkers for PFR
exposure, we have based our conclusions on findings from biomonitoring (in vivo)
studies in urine and on the identification of PFR metabolites in in vitro liver
preparations. Together with the corresponding diesters (BDCIPP, BDCIPP,
BBOEP, and DPHP), specific metabolites formed by oxidative metabolism, such as
bis(1-chloro-2-propyl) 1-hydroxy-2-propyl phosphate (BCIPHIPP),
(bis(2-butoxyethyl) 3´-hydroxy-2-butoxyethyl phosphate (HO-TBOEP),
bis(2-butoxyethyl) 2-hydroxyethyl phosphate, and (hydroxyphenyl diphenyl
phosphate (HO-TPHP), are suggested to be used in biomonitoring studies. The in
vivo formation of some PFR metabolites has not been confirmed, and as a result,
their suitability for human biomonitoring is still unknown.
626
Patterns of accumulation of persistent organic pollutants in a representative
sample of the population of Catalonia.
M. Garí, IDAEA-CSIC / Environmental Chemistry; J.O. Grimalt, Environmental
Chemistry
Persistent organic pollutants (POPs) are man-made chemical compounds with
notable toxicity potential and persistence, hence posing a threat to humans and the
environment. This study focuses on the presence of POPs in a representative sample
of the adult population of Catalonia, in the Western Mediterranean area. It is based
on a public health survey conducted by the Government of Catalonia in 2002,
including a health exam and a blood testing (human serum) for 919 people. Blood
serum analysis was performed to measure the concentrations of a wide array of
POPs, including organochlorine (OC) and organobromine (OB) compounds.
Concerning OCs, hexachlorobenzene (HCB), β-hexachlorocyclohexane (β-HCH),
4,4'-dichlorodiphenyltrichloroethane (4,4'-DDT) and its major metabolite
4,4'-dichlorodiphenyldichloroethylene (4,4'-DDE), and polychlorobiphenyls
(PCBs) were determined by gas chromatography with electron capture detection
(GC-ECD). Concerning OBs, different congeners of polibromodiphenyl ethers
(PBDEs), including BDE-209, were determined by gas chromatography coupled to
mass spectrometry operating in negative chemical ionization mode (GC-MS-NICI).
All the studied individuals from the population of Catalonia show detectable levels
of POPs, for at least one compound. In general terms, the OC concentrations in the
population of Catalonia are equivalent to those described for other populations
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worldwide. Concerning PBDEs, their concentrations rank amongst the highest in
the world, with the exception of North America and highly-polluted sites. Age, sex
and the body mass index are strong determinants in the patterns of accumulation of
OCs and PBDEs. The concentrations of OCs increase with age while the
concentrations of PBDEs are higher in young individuals (Sexual differences are
also observed: with increasing age, women have higher concentrations of several
OCs, particularly HCB and β-HCH. Furthermore, the influence of the body mass
index in the accumulation of these compounds is proportionately higher among
men than in women. These differential trends may probably lie in the conjuction of
both the physical-chemical properties of these compounds and the dynamics of
human metabolism. Other socio-demographic determinants such as educational
level, social class and place of birth contribute less to explain the accumulation of
POPs in the studied population.

Effect Modelling of environmental systems - extrapolation and
prediction of species response (I)
627
Assessing data needs, precision of parameter estimates and goodness-of-fit of
model predictions for TK/TD models: chlorpyrifos as a test case
A. Focks, Alterra Wageningen University and Research Centre / Ecotoxicology
Environmental Risk Assessment Team; M.N. Rubach, Syngenta Crop Protection
AG / Global Regulatory; M. Zafar, Quaid-i-Azam University; R. Ashauer,
University of York / Environment; P.J. van den Brink, Alterra and Wageningen
University
Toxicokinetic-toxicodynamic models provide exciting opportunities in linking
exposure with effects. These opportunities are accessible, however, only when the
models are properly parameterised, an exercise still necessary for each and every
combination of species and chemical. The data needs and related effort for
parameterising TK/TD models were considered to be quite high for long times.
Recently, Nyman et al. investigated the influence of the availability of internal
concentration data on the goodness of fits of survival probabilities for
propiconazole in Gammarus pulex for different TK/TD model types. They found
that the goodness-of-fit of model predicitons did not improve significantly if data
on internal concentrations were considered for the parameterisation. Based on a
comprehensive dataset for the organophosphate insecticide Chlorpyrifos, we
extended the questions of Nyman et al. by additionally considering whether
absolute values and confidence intervals of estimated model parameter are
dependent on knowledge about toxicokinetics. The dataset offered the unique
opportunity to analyse related questions for a set of 14 macroinvertebrate species
and to test the goodness of fit of different model parameterisations by using survial
data for 6 of those 14 species under pulsed exposures. More information is given in
the extended abstract.
628
Can toxicokinetic and dynamic modelling be used to understand, quantify and
predict synergistic interactions between chemicals?
N. Cedergreen, K. Dalhoff, M. Gottardi, University of Copenhagen / Department of
Plant and Environmental Sciences; A.C. Kretschmann, University of Copenhagen
Mixture toxicity models such as Concentration Addition and Independent Action
have shown to predict non-interactive mixtures well. Some chemicals do, however,
interact by either enhancing or decreasing the effect of each other. The question is
to what degree toxicokinetic (TK) and toxicodynamic (TD) models can be used to
understand, quantify and predict the joint effect of interacting mixtures? To
investigate this we have developed a TKTD model for the synergistic
azole/pyrethroid mixture. We have parameterised it using the azole propiconazole
together with the pyrethroid α-cypermethrin in the aquatic crustacean Daphnia
magna. Uptake and elimination kinetics of α-cypermethrin in the absence and
presence of propiconazole was measured to parameterise the TK part of the model,
testing the hypothesis that propiconazole affects the elimination rate constant of
α-cypermethrin only. The immobility of daphnids monitored during four days after
an α-cypermethrin pulses of varying concentrations was used to parameterise the
TD part of the model. The hypothesis that the synergistic enhancement of
α-cypermethrin toxicity in the presence of propiconazole can be explained by a
prolonged internal α-cypermethrin concentration in the propiconazole treated
daphnids, was tested on a dataset of daphnids conducted as described above, but in
the presence of 500 µg/L propiconazole. Predicting immobility with the TKTD
model with the α-cypermethrin elimination rate constant being the only parameter
affected in the presence of propiconazole explained 60% of the variance in the data.
Increasing the killing rate approximately four-fold improved the fit to explain 80%
of the variance in the data. We conclude that the TK data could be well described by
assuming propiconazole decreasing α-cypermethrin elimination rates, probably by
inhibition of P450 monooxygenases. The increase in toxicity of the mixture,
however, could not solely be explained by prolonged α-cypermethrin presence
inside the organism, but also the killing rate seemed to be affected by the presence
of propiconazole.
629
How toxicokinetic and toxicodynamic processes contribute to the time
dependency of toxicity? - A modeling case study for different adverse outcome
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pathways
C. Vogs, Department Bioanalytical Ecotoxicology; R. Altenburger, UFC Centre for
Environmental Research / Department of Bioanalytical Ecotoxicology
Abstract The time course of toxicological effects of chemicals may result from
toxicokinetic and toxicodynamic processes.This study seeks to characterize
whether toxicokinetics or toxicodynamics dominats the perturbed growth of the
green algae Scenedesmus vacuolatus for different kinetics of bioconcentration and
adverse outcome pathways. To this end, comprehensive data of internal effect
concentrations and the related affected growth profiles were used for effect
modeling of concentration-time-response relationships. The choice of six model
chemicals was based on the expected time to reach equilibrium concentrations in
the algae cells according to a hydrophobicity-driven partition process combined
with the suspected time to progress the effect from the initiating event to the adverse
outcome through key toxicity pathways. As a result, delayed toxicity occurred to be
mainly dominated by the toxicodynamic processes. The predicted kinetic rates
characterizing the effect progression ranged over six orders of magnitude in the
following order: inhibitor of the photosystem II > reactive chemicals > inhibitor of
lipid synthesis. Kinetics of effect progression were quantified to be specific for
different adverse outcome pathways and seemed to be independent of whether
equilibrium concentrations in the algae were reached over minutes or hours. The
determination of effect progression rates might help to characterize and distinguish
different adverse outcome pathways. Keywords: phytotoxicity, modes of toxic
action, toxicokinetic-toxicodynamic modeling, hypothesis-based experimental set
up
630
Death dilemma and organism recovery: toxicodynamic patterns in chemical
space
R. Ashauer, University of York / Environment; I.A. OConnor,
Pflanzenschutzchemie; A. Hintermeister, TESTEX AG / Amalytics Department;
B.I. Escher, Helmholtz Centre for Environmental Research GmbH - UFZ / Cell
Toxicology
Why do some individuals survive after exposure to chemicals while others die?
Either the tolerance threshold is distributed amongst the individuals in a population,
and its exceedance leads to certain death, or all individuals share the same threshold
above which death occurs stochastically. Both assumptions lead to the typically
observed sigmoidal dose-response curves, but the time course of mortality differs
markedly. More importantly, if one were to assume stochastic death one would
conclude systematically stronger compensation and damage repair mechanisms
than with the assumption of individual tolerance. Thus we face a circular
conclusion dilemma because inference about the death mechanism is inherently
linked to the speed of damage recovery. Recent theoretical advances have
established a mathematical relationship between the two assumptions and resulted
in the General Unified Threshold model of Survival (GUTS). In previous work we
experimentally quantified the uptake, biotransformation and elimination rates of 14
synthetic organic chemicals in the aquatic invertebrate Gammarus pulex and built a
toxicokinetic model. But now we were able to construct a
toxicokinetic-toxicodynamic model for each compound where the toxicokinetic
part simulates the time course of the internal concentrations. The sums of internal
concentrations of the toxicologically active chemicals were the inputs for the
toxicodynamic model part. We include mixture effects by explicitly modelling the
biotransformation products and their contribution to toxicity. Stochastic death (SD)
and individual tolerance (IT) were about equally likely. By separating
toxicokinetics from toxicodynamics, we studied the position of chemicals in the
toxicodynamic parameter space and found patterns and clusters amongst chemicals
related to modes of toxic action. Thus we suggest toxicodynamic parameters as
novel phenotypic anchors for in vitro to in vivo toxicity extrapolation. For all
chemicals IT was associated with smaller recovery rates than SD, which confirms
the expectation that organism recovery is slower in case of IT as compared to SD.
This means that any given survival data can be explained by either slower organism
recovery and a wider individual tolerance distribution, or faster organism recovery
paired with a narrow tolerance distribution in the test population. What’s more:
GUTS debunks the myth of asymptotic LC50s.
631
Species sensitivity and metabolic rate
J. Baas, Centre for Ecology & Hydrology; S.A. Kooijman, Vrije Universiteit
Ecotoxicological studies have shown considerable variation in species sensitivity
for chemical compounds, but general patterns in sensitivity are still not known. A
better understanding of this sensitivity is important in the context of environmental
risk assessment but also in a more general ecological and evolutionary one. We
investigated the metabolic rate or more precise the specific somatic maintenance
(expressed in J.cm-3.d-1, at a standardised body temperature of 20 oC) on the
sensitivity of a species to chemical poisoning. The sensitivity of a species was
expressed in terms of its threshold concentration for survival in the simplest
toxicokinetic toxicodynamic model available, the No Effect Concentration (NEC,
expressed in µmol/L). Somatic maintenance data were based on the 'add-my-pet'
database hosted by the VU University of Amsterdam. NECs were derived from the
US-EPA ECOTOX database. We focussed on 4 pesticides; 2 that need a metabolic
activation, Chlorpyrifos and Malathion, and two without metabolic activation,
Carbofuran and Carbaryl. All 4 pesticides showed a similar response in over 50
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different species in total: a strong negative correlation between the specific somatic
maintenance and the NEC. This intuitively makes sense, species with a higher
metabolic rate are more susceptible for interference with toxicants. The metabolic
rate is not the only trait that makes species more or less sensitive to toxicants,
however using species traits to get a first appraisal on their sensitivity to chemical
stress is a promising line of research
632
Inter-species and inter-level transferability of ecotoxicological test results
A. Gergs, RWTH Aachen University / Department of Environmental Social and
Spatial Change; T.G. Preuss, Bayer CropScience / Environmental Modelling
Environmental risk assessment of chemicals is largely based on adverse effects
measured for individuals belonging to standard species under laboratory conditions.
Protection goals for environmental risk assessment usually include non-target
species as well as the populations and communities they constitute. Interspecies
differences and interactions between chemical, physical and biological factors are
thereby generally unaccounted for. Uncertainties in the risk assessment procedure
are thus related to the extrapolation of ecotoxicological test results to non-standard
species and higher level protection goal such as populations. To bridge this gap
between effect measures and protection goals and to account for various species in
variable environments, we need predictive modeling approaches. Therefore,
process-based mechanistic effect models, that take underlying physiological and
ecological mechanisms into account, are gaining resonance in scientific and
regulatory communities as a means to bring more ecological realism and more
informed predictions into ecological risk assessment of chemicals. In this regard,
we raise the question if effects on populations that belong to a certain species are
predictable from effect measures derived from ecotoxicological tests using a
different species. In a toxicokinetic-toxicodynamic modelling approach we assume
that differences in effects among species and among different life stages within a
species are the result of differential toxicokinetics, i.e. the process translating
exposure to body residues. We test this assumption based on acute toxicity tests
employing three aquatic species, the water flea Daphnia magna, the copepod
Mesocyclops leuckarti and the larval phantom midge Chaoborus crystallinus,
exposed to triphenyltin. In a second step we extrapolate acute effects observed for
M. leuckarti and C. crystallinus to populations of D. magna by integrating the
toxicokinetic-toxicodynamic model in an individual-based population model
framework. The approach is evaluated by confronting model predictions with
independent population data. While we conclude that the inter-species and
inter-level extrapolation of ecotoxicological test results is feasible to some extent,
we also discuss limitations for the presented model.

Addressing data collection and computational challenges in
LCI (I)
633
TOWARDS A GLOBAL NETWORK OF INTEROPERABLE LCA
DATABASES
L. Mila i Canals, UNEP; A. Asselin, UNEP DTIE Paris / SCP; H. Cruypenninck,
UNEP-DTIE; S. Liu, USDA; W. Ingwersen, US EPA; T. MacDonald, U.S.
Environmental Protection Agency / Office of International Affairs
Introduction. Meetings on international LCA cooperation have been held since
2012 among governmental and intergovernmental organizations towards advancing
the development and application of life cycle assessment as a tool for sustainability
in decision making and public policy. Within this framework, a meeting organized
by UNEP, US EPA and USDA was held in April 2014 in Washington D.C.,
specifically focused on LCA data and databases with more than 60 participants
(governments and LCA database experts) from 17 countries. Purpose. The
objective of the meeting was to develop a vision, guiding principles and an
approach for implementing a voluntary international network to promote LCA data
accessibility, interoperability and applications, and define a proposed work plan for
moving such an initiative forward. Results. The two-day interactive workshop on
LCA data and database interoperability, and follow-up governmental meeting to
consider proposals from the workshop (as well as review experience of LCA
applications in public policy, other data quality issues, and capacity building
interests) resulted in an executive summary, including proposed “Next Steps on
Building a Global Network of Interoperable LCA Databases.” Key elements
included a proposed governance structure to help create a global LCA database
network, as well as a proposed set of early deliverables. Results related to
governance included: Forming an interim planning group (IPG) composed of
governments and international organizations to better defining the initiative and
propose a long term governance structure, including the establishment of a Steering
Committee that would supersede the IPG. The IPG should also establish a
Technical Advisory Group (TAG) to advise and support the IPG and subsequent
Steering Committee, including in efforts constitute and to define terms of reference
for various Working Groups. Working Groups would be the operational units of the
initiative created for a limited durations and focused on particular tasks products, or
other deliverables. Working groups were proposed to take on development of
several “Early Deliverables” identified as key resources to help shape development
of a Global Network of Interoperable LCA Databases, including:. Identifying
network options: exploring the technical and organizational options, the level of
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data harmonization needed, the possibility of user access to the network, and related
costs and timelines Determining metadata descriptors: describing the metadata to
accompany datasets that would be available through a data network and providing
examples of descriptors and explanations of how metadata might be used in the
context of integrating various datasets Narrowing nomenclature gaps: ,investigating
opportunities for consensus building on LCA flows nomenclature in order to help
reduce current divergences that hamper interoperability The IPG has already begun
consultations among identified representatives of this group, and further outreach is
being done to enlist other country interests among these who also manage or
support national or regional LCA databases or database network, or have a concrete
plan to build one, and have an interest in participating in being part of the proposed
global network. This presentation will also include additional information on this
initiative expected to emerge from the fourth international meeting on
governmental LCA cooperation planned for March 2015 in Malaysia.
634
Steps toward a global open source LCI database
M. DESAXCE, 2.-0 LCA consultants; B.P. Weidema, Aalborg University / Danish
Centre for Environmental Assessment
This paper describes the BONSAI database initiative – a not-for-profit, open source
community initiative, using semantic wiki technology and automatic data
harvesting to increase the free access to structured LCI data. The initiative aims at
ensuring completeness by embedding the LCI data in a global multi-regional
input-output framework and a top-down approach to impact assessment to cover all
known biophysical, economic and social impacts. The presentation shows how
BONSAI integrates the experience from other LCI databases and open source
initiatives, while adding innovative elements for raw data harvesting, data
consolidation, validation, review, system modelling, uncertainty propagation, and
user interfaces. The current challenges and status of the initiative and its 10 working
groups are presented.
635
Towards a global regionalised inventory of thermoelectric power plants and
their emissions
C.E. Raptis, Institute of Environmental Engineering; S. Pfister, ETH Zurich
The electricity industry has been the focus of many LCA studies, owing to the many
different impacts associated with their operation. Nowadays it is difficult to
imagine a product or process that does not involve electricity production, therefore,
being able to access a global, regionalised inventory of emissions per unit of energy
produced becomes all the more important. In this work we present the first steps and
results of our holistic and systematic approach to creating a global, spatially explicit
inventory for thermoelectric power plants, based on analysis of the data available in
the Platts World Electric Power Plant (WEPP) database. Starting by systematically
georeferencing the power plants we proceed to carry out a computationally intense
data analysis, permitting the calculation of the thermal efficiency of each individual
thermoelectric generating unit. These thermal efficiencies are improved compared
to generic estimates based on the fuel used, often encountered for thermoelectric
plants, and can be further employed in the calculation of emissions important to
LCA, or ones never calculated so far, such as freshwater thermal emissions. We
present the steps in the data analysis, followed by the results for both thermal
efficiencies and freshwater thermal emissions per power plant technology, fuel type
and MJ of electricity produced on a 0.5x0.5 degree grid scale with global coverage.
Freshwater thermal impacts are expected to be highly regional, making an analysis
on this level of geographical detail crucial. Preliminary results for a fraction of
thermoelectric power plants using once-through cooling systems and subcritical
steam conditions show that the highest absolute freshwater thermal emissions come
from nuclear power plants, but that the fraction of heat rejected/electricity produced
is similar between the power plants of this category. As an example for coal-fueled
power plants on average 2.4 MW are emitted into freshwater for every MW of
electricity produced, for gas-fueled power plants this value is 2.3 MW/MW and for
nuclear power plants this value is equal to 2.9 MW/MW. We analyse the variability
in all results in terms of fuel and technology type, and in terms of the location of the
power plant. We discuss the advantages and limitations of our approach, with
particular focus on the need to fill in patchy data, and we present our future steps in
completing the global, regionalised set of emission data for thermoelectric power
plants.
636
Applying information retrieval to gross margin handbooks: A method to
create site-specific LCIs at national scale and farm level
J. Navarro, CSIRO Land and Water / Land and Water Flagship; B. Bryan, O.
Marinoni, CSIRO / Land and Water Flagship; S. Eady, CSIRO / Agriculture
Flagship; A.B. Halog, University of Maine / Geography, Planning and
Environmental Management
Finding optimal solutions for sustainable intensification requires research that
models agricultural production from a system’s perspective at the local, landscape
and national scales. This is so the relationship between on-farm activities, yields,
and large-scale impacts can be better understood. In this paper we present a new
method to produce spatially-explicit life cycle inventories based on the combination
of data from gross margin handbooks with spatial datasets at farm level resolution
(1km2). The method uses natural language processing techniques and an
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implementation of an information retrieval method used in popular web search
engines (query expansion with background knowledge). We applied our method to
produce crop life cycle inventories for the whole of Australia at 1km2 resolution,
and validated modelled fertiliser, pesticide and fuel use against the best available
datasets at the national and local scales. The model covers the 72 highest ranked
broad-acre and horticultural crops in terms of area coverage and economic value in
Australia. Its results can be scaled up to analyse the baseline environmental impacts
at the landscape, regional or national level. Our method delivers valuable
information for on-farm decision making and contributes to the design of more
cost-effective policies around sustainable intensification or land sparing by
providing policy-makers with a greater understanding of the relationship between
small-scale actions and large-scale impacts
637
A Novel Approach for Inclusion of LUC from Biofuels in Consequential LCA
Y. Cikovani, Technische Universitaet Darmstadt / Civil and Environmental
Engineering; L. Schebek, Technische Universitaet Darmstadt / Material Flow
Management and Resource Economy; R. Schaldach, F. Wimmer, University of
Kassel CESR
Keywords: biofuels, spatially explicit land use modelling, computational methods
Biofuels are considered a major option for the mitigation of climate change and
have therefore been included in climate policies worldwide. However, several
studies gave insight that the demand for agricultural biomass as feedstock for
biofuels may induce land use change (LUC) and might even offset the savings of
greenhouse gas (GHG) emissions by the replacement of fossil fuels. Studies based
on these approaches give valuable insights, but generally on a spatial very
aggregated level. To overcome these limitations and as to including sophisticated
data in LCI within CLCA, we developed a novel approach of coupling LCA with
the spatial explicit land use change simulation model LandSHIFT (Land Simulation
to Harmonize and Integrate Freshwater Availability and the Terrestrial
Environment) in an integrated and automatized IT-tool which comprises interfaces
between all tasks of concern. The model input is a set of exogenous drivers such as
population and production of agricultural commodities. The model output is a time
series of high resolution raster maps of the changing land use pattern. The
LandSHIFT output data, i.e. output raster maps, can be processed within LCA for a
determined scenario. Benefit of this approach is that GHG emissions not only can
be investigated as to different demand scenarios, but moreover within one and the
same scenario, impacts and effects of relevant parameters - such as the influence of
technology efficiencies, changes in land productivities, influence of feedstock and
technology compositions etc. - can be evaluated in order to provide specific on-site
recommendations for action. Summing up, this computational approach enables the
fine-tuning of LCA data regarding land use change from biofuels within the
framework of CLCA factoring in socioeconomic as well as biophysical aspects.
The approach integrates a computational tool outside of the LCA sphere, yet is
coupled to LCA and can improve sophistication of LCI data. Thus, the generated
data is implemented as to a parameterization of conventional LCA-database. This
approach therefor supports decision making on a regional level and facilitates
governing the complexity of environmental aspects and management practices to
regional stakeholders and brings forward the current insights regarding spatial,
temporal and uncertainty issues in a holistic manner.
638
Life Cycle inventory of chemical emissions during product use: A
parsimonious emission model of chemicals encapsulated in products
L. Huang, University of Michigan / Dept of Environmental Health Sciences School
of Public Health; O. Jolliet, University of Michigan / Environmental Health
Sciences School of Public Health
Current approaches for life cycle inventory calculations in life cycle assessment
(LCA) have primarily focused on the impacts of outdoor emissions or the
manufacturing stage without considering near-field releases and exposures during
product use. However, studies have demonstrated that near-field chemical intakes
may exceed environmentally mediated exposures and are therefore essential to be
considered when assessing chemical emissions across a product’s life cycle.
Chemicals encapsulated in materials/products can be a major emission source in the
use phase. This includes for example volatile organic compounds (VOCs) in
building materials and flame retardants in furniture/consumer products. Previous
models describing such emissions require complex analytical or numerical
solutions, which poses a great computational burden and lack transparency. In the
present study, we adapted a model which describes VOC emissions from building
materials and subsequent loss by ventilation, and simplified the governing
equations by assuming a pseudo-steady-state between emission and loss. The
solution of the simplified governing equations for total mass emitted, which consist
of a sum of infinite exponential terms (2000 – 5000 terms are needed to be
accurate), was further reduced to a sum of only two exponentials. Results show that
this simple two-exponential solution can approximate the real total mass emitted
over 15 years with R-square greater than 0.99 for a wide range of compounds. This
approach greatly reduces the computational burden, and can be easily implemented
in Excel, which is suitable for high-throughput modeling. Based on this approach,
the emissions of chemicals encapsulated in products can be reported in the
inventory either as the quantity of chemical inside a product over a certain time,
with subsequent determination of product intake fraction in LCIA, or as indoor
137

releases, followed by application of the USETox indoor model.

Endocrine Disruptors: Exposure, Hazard & Risk Assessment
(I)
639
Which Aquatic Invertebrate Tests should be in the OECD Conceptual
Framework for Testing and Assessment of Endocrine Disruptors?
R.S. Benstead, Food and Environment Research Agency / Centre for Chemical
Safety and Stewardship
The OECD Conceptual Framework for Testing and Assessment of Endocrine
Disruptors (2012) sets out a framework for assessing the risk of chemicals having
activities able to interact with the Estrogenic, Androgenic, Thyroidal and
Steroidogenic (EATS) pathways in vertebrates. It proposes that two aspects are
determined before a chemical can be referred to as endocrine disruptive. Firstly, the
mode of action must be demonstrated to interfere with these pathways (by in vitro
testing, or in vivo using biomarkers etc.), and secondly such effects should have a
measurably adverse outcome. Invertebrates are also included in the Framework, but
as yet, no tests are available for assessing EATS modes of action in these groups. In
the absence of this information, this project makes an assessment of the responses
of species and clades of invertebrates to compounds known to control these
pathways in vertebrates, in order to identify those species that are most suited to use
in the Conceptual Framework for the protection of invertebrate populations from
chemicals regarded as endocrine disruptive under this definition. Research into
relevant modes of action in invertebrates is in its infancy, but this should not defer
the assessment of such chemicals in these organisms, and where there is a clear
need to include invertebrate tests in the Conceptual Framework, these should be
developed and proposed for regulatory risk assessment. Conversely, where
invertebrate tests are not relevant for the purposes of the Conceptual Framework,
they should not be included. In conclusion, the Guidance Document that includes
the Conceptual Framework (OECD Guidance Document 150) states that ‘the
interpretation of results from invertebrate test guidelines is not included due to the
rather poor current understanding of endocrinology in most invertebrates, and the
lack of diagnostic screening endpoints with these taxonomic groups.’ If the
recommendations from this project are adopted, then interpretation of the
invertebrate tests will be easier, since responses will be aligned to demonstrated
wide-scale responsiveness in the invertebrate group used in testing, and the apical
end-points measured will be conceptually linked to those observed in vertebrates.
640
Targeted analytical toxicology: Simultaneous determination of
17α-ethynylestradiol and the estrogen-induced vitellogenin biomarker
F. Yang; W. Huang, W. Xie, Zhejiang University; C. Lu, Harvard School of Public
Health / Environmental Health; W. Liu, Zhejiang University / College of
Environmental and Resource Sciences
In most toxicological studies, chemical concentrations and its biological/molecular
response (biomarker) levels are often quantified separately. We report a method,
named as Targeted Analytical Toxicology (TAT), for simultaneous determination
of levels of chemicals and protein biomarkers in organisms by UPLC/ESI-MS/MS
on the basis of targeted proteomics. The TAT method is successfully applied to
detect the concentrations of 17α-ethynylestradiol (EE2) and EE2-induced
vitellogenin (a biomarker for estrogens) in male zebrafish exposed to EE2. It is
expected for TAT to have broad application in toxicology, especially
environmental toxicology, due to its high sensitivity, accuracy, reproducibility,
high throughput, and the savings of time, cost and labor.
641
A frog is a frog is a frog...or is it? Variation in response of Xenopus laevis to
oestrogen
T. Hayes, UC Berkeley / Integrative Biology
Despite the acceptance of the African clawed frog (Xenopu laevis) as a laboratory
model to examine endocrine disruptors, little is known about intraspecific variation
in the response to hormones and endocrine disruptors in this model. In the current
study, we evaluated the response of X. laevis to estradiol 17β (E2) using multiple
sources of X. laevis. We identified significant variation in the response to E2
between populations of X. laevis. Animals from a commercial source (Nasco) and
from a feral population from San Diego were very sensitive to E2 and responded to
E2 concentrations as low as 30 pg/ml with genetic males developing ovaries.
Animals from other commercial sources (Xenopus Express and Xenopus One) were
least sensitive to E2 and did not respond until a concntration 100 times higher (3
Ng/ml). At 3 Ng/ml differences in sensitivity were also observed. In animals from a
feral population from San Diego, up to 90% of the exposed males developed
ovaries, compared to less than 15% sex reversal in all other populations, except the
San Francisco population where E2 exposure at this concentration resulted in 50%
hermaphrodites. Examination of multiple clutches per pair demonstrated that
results were repeatable across clutches. Repeating experiments at 17 and 27 C
showed that temperature did not impact the effect of E2 on sex differentiation.
Examination of multiple pairs within each population showed that the differences in
sensitivity were repeatable within a population, with the exception of the poulation
from Potchefstroom, where larvae from different pairs showed a range of sensitivity
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that overlapped with populations deemed sensitive and insensitive.These data
demonstrate that there is significant variation in sensitivity to estrogen between
sources of X. laevis. Given the popularity of X. laevis as a model for examining
endocrine disruptors, these findings are significant.
642
Are all chemicals endocrine disruptors?
J.R. Wheeler, Dow Agrosciences; S. Marty, Dow Chemical Company; E.M.
Mihaich, ER2; L.S. Ortego, Bayer CropScience / Environmental Toxicology and
Risk Assessment; K.K. Coady, The Dow Chemical Company / Toxicology
Environmental Research and Consulting; L. Zorrilla, Bayer CropScience LP
Endocrine disrupting (ED) properties require evaluation under the European
REACH regulation, as well as for regulation of plant protection and biocidal
products. Specific criteria is under development in the EU to identify ED properties
to enable hazard-based regulation, while in the US and Japan, risk-based
approaches are being developed. Irrespective of the regulatory process, most
geographies use the WHO IPCS definition, or variants thereof, requiring that a
substance is demonstrated to cause a change in endocrine function that
consequently leads to an adverse effect in an intact organism to identify it as an
endocrine disruptor. Such a definition is broad and at its most cautious might
capture many mechanisms that in general would not specifically be considered ED.
For instance, stress is a non-specific, neuro-endocrine response that can lead to
adverse outcomes. In addition, other toxic mechanisms (e.g. liver toxicity) may also
secondarily impact the endocrine system and tissues. Furthermore, endocrine
responses may be adaptive in nature, designed to maintain homeostasis, rather than
inducing an irreversible adverse effect. Such factors should be considered when
screening and testing substances for potential endocrine activity or disruption.
Following the large scale screening of pesticides and pesticide inerts under the
USEPA’s Endocrine Disruptor Screening Program, practical experience with
screening assays has highlighted some of these factors as important to data
interpretation and study design. Clearly, the misidentification of indirect effects as
truly ED has serious consequences in terms of triggering unnecessary higher testing
(animal and resource intensive) and potentially severe regulatory consequences in
the EU (removal from the market). A review of effects that could be misinterpreted
as ED was undertaken using both practical experience with the assays and relevant,
peer-reviewed, scientific literature. Focus was on the ecotoxicology screens (fish
short term reproduction and amphibian metamorphosis) while drawing parallels to
mammalian toxicology. This work demonstrates that without a suitable framework
for interpreting study results, potentially all chemicals could be considered ED at
some exposure level, if too broad a definition of endocrine disruption is used. This
presentation highlights the problem of distinguishing non-endocrine from
endocrine mechanisms of action when operating in a purely hazard-based
regulatory environment.
643
Hazard versus Risk Assessment of Endocrine Disruptors: A Communications
Challenge
T.A. Verslycke, K.R. Reynolds Reid, Gradient
While hazard and risk are terms commonly used in everyday life, they are often
misunderstood by the general public and poorly communicated by academia,
industry, government, non-profits, and the media. There is certainly no lack of
examples where public perception and outrage over environmental health risks has
been at odds with the scientific assessment of these same risks. Similarly, chemical
hazard and chemical risk are two distinct terms that are generally well understood
by environmental toxicologists and chemists (i.e., the "SETAC community"), but
are difficult to communicate beyond (and sometimes even within) this community.
In an age of growing consumer scrutiny and information overload, it has become
increasingly challenging to effectively communicate hazards and risks, as well as
the benefits of chemicals and products. Endocrine disruptors are perhaps the
textbook example of the challenges associated with communicating chemical
hazards and risks. As illustrated in this presentation, the issue of endocrine
disruptors is not only impacting industry through existing and pending chemical
regulations, it also poses significant challenges for the development of credible and
effective industry product stewardship programs. We reviewed several ongoing and
pending chemical legislation intiatives related to endocrine disruptors in the EU and
US (e.g., EU Plant Protection Product Regulation, EU Biocides Product
Regulation, REACH, Endocrine Disruptor Screening Program, CA Green
Chemistry Initiative). Similarly, we reviewed several product stewardship and
chemical/product labeling schemes that have incorporated assessment of endocrine
disruptors (e.g., GreenScreen® for Safer Chemicals, Chemistry Scoring Index, the
Cradle to CradleTM Certified Product Standard, US EPA's Design for the
Environment Program). Our review focused on how these regulatory and product
stewardship initiatives address the issue of hazard versus risk-based evaluation of
endocrine disruptors.
644
Are non-monotonic dose-response curves relevant to regulatory
decision-making?
J.P. Myers, Environmental Health Sciences; L. Vandenberg, Tufts University
Endocrinology has acknowledged the existence of non-monotonic dose response
curves as a basic attribute of hormone signaling for decades . Many examples have
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now been published in peer-reviewed studies of endocrine-disrupting compounds.
This phenomena, however, has yet to be incorporated in regulatory toxicology in
the determination of chemical safety standards. We conducted thought experiments
on whether non-monotonicity could interfere with calculation of determination of
safe levels of exposure using standard procedures of regulatory toxicology
considering three cases: (1) non-monotonicity occurs at high levels of exposure; (2)
non-monotonicity takes place around the level that has been determined as the
no-observed adverse effect level (NOAEL); and (3) non-monotonicity occurs
within the range of the reference dose established by high dose experiments. We
also queried the peer-reviewed literature to determine whether these conditions of
each case actually occur. We found multiple examples of each case. We conclude
that non-monotonicity is problematic for calculating safe levels of exposure
because it occurs regularly at concentrations that would prevent its detection by
regulatory toxicology as it is commonly practiced today.

Ecotoxicology in tropical and polar regions (II)
645
Biological indicators for the impact assessment of (new) human activities in
the Arctic
A.S. Szczybelski Ciordia, T. Kampen, C. Wang, Wageningen University / Aquatic
Ecology and Water Quality Management; M. Van den Heuvel-Greve, Wageningen
IMARES / Marine Coastal Systems; N.W. van den Brink, Wageningen University
/ Dept of Toxicology; A.A. Koelmans, Wageningen University / Aquatic Ecology
and Water Quality Management Group
Marine sediments often act as a sink for bioaccumulative persistent chemicals,
including oil or petrogenic PAHs. Sediment PAH composition may be altered due
to weathering resulting in a heavier PAH mixture. Similar reasoning applies to
other relevant compounds, such as PCBs. The current project aims to develop
specific and sensitive biological indicators that can be used for impact assessment
of oil and gas activities (O&G) and harbour development in the Arctic. Sediment
samples and benthic species were collected above 67 degrees north in Kongsfjorden
Bay (Svalbard, Norway), east of Kong Karls Land, south-east of Edgeøya and
Snøhvit (Barents Sea); and in Eastern Scheldt and at Rotterdam harbour (The
Netherlands) in 2013-2014 in order to evaluate the total and bioavailable organic
pollutant (OP) baseline level at each location. Long-term exposure experiments to
an OP-clean sediment (Eastern Scheldt) and to a mixture of different OP-clean :
OP-contaminated sediment ratios (5 and 10% of Rotterdam harbour sediment) were
carried out under controlled experimental conditions at IMARES (Yerseke, The
Netherlands) and Kings Bay AS (Ny-Ålesund, Svalbard) in order to: (a) identify
pressures and impacts of petroleum and combustion PAH sources and O&G
equipment PCB sources, (b) identify pathways of exposure, linking economic
activities to potential impacts on benthic organisms, and (c) explore the potential
for read-across between Arctic (M. calcarea, N. ciliata) and Atlantic (M. balthica,
N. virens) species. PAH and PCB baseline concentrations in sediment samples were
analysed, and biota-sediment accumulation factors (BSAFs) in field and lab were
determined. The sediment concentration analyses revealed low PAH or PCB
concentrations in all Barents Sea and Kongsfjorden stations. The ratios BaA/228
and IP/(IP + Bghi) were used to identify the PAH sources. According to these
ratios, PAH composition in samples collected inside Kongsfjorden Bay OP-clean
areas (Blomstrand island and Kapp Guissez stations) indicated a petrogenic origin;
PAHs in samples collected in stations located on Barents Sea depressions (E. Kong
Karls Land – SE. Edgeøya) and in Snøhvit station probably originated during coal
combustion; and PAHs in samples collected at Ny-Ålesund harbour station
(Kongsfjorden Bay) are presumed to originate from combustion processes, like
vehicle emission. BSAF data were interpreted using a mechanistic model.
646
Emerging Flame Retardants in Air in the Canadian Arctic
H. Hung, Environment Canada / Air Quality Processes Research Section; L.M.
Jantunen, E. Sverko, Y. Yu, Environment Canada; E. Barresi, Environment Canada
/ National Laboratory for Environmental Testing; N. Alexandrou, Environment
Canada / Air Quality Research Processes Section; P. Roach, Indian and Northern
Affairs Canada (INAC); P. Fellin, AirZone One Ltd.; K. Nordin, Laberge
Environmental Services
The Canada-operated Northern Contaminants Program (NCP) conducts
measurements of persistent organic pollutants (POPs) and other priority organic
pollutants in Arctic air at land-based stations since 1992. In collaboration with the
ArcticNet program, air measurements of priority organic pollutants were also
collected aboard cruises since 2007. Air samples were screened for new POPs and
emerging organic pollutants to assess the long-range transport potential (LRTP) of
these emerging pollutants in support of national and international control
initiatives. To better understand and evaluate the effectiveness of control measures,
temporal trends of these compounds in the environment are assessed. In this study,
results from atmospheric measurements of emerging flame retardants (FRs),
including brominated (BFRs), chlorinated (CFRs) and organophosphate (OPFRs)
flame retardants, are reported in comparison with measurements of polybrominated
diphenyl ethers (PBDEs). Non-BDE FRs including dechlorane plus (DP),
1,2-bis(2,4,6-tribromophenoxy)ethane (BTBPE), ally-2,4,6-tribromophenyl ether
(ATE), 2-ethyl-1-hexyl 2,3,4,5-tetrabromo-benzoate (EHTeBB),
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bis(2-ethyl-1-hexyl)tetrabromophthalate (BEHTBP) and
bis(2-ethyl-1-hexyl)tetrabromophthalate (TBPH), were frequently detectable in air
at the Canadian Arctic station of Alert (82°30’N, 62°20’W). At the Yukon station of
Little Fox Lake (61°21’ N, 135°38’ W), DP, dechlorane 602, pentabromotoluene
(PBT), 2,3-dibromopropyl-2,4,6-tribromophenyl ether (DPTE), and
hexabromobenzene (HBB) were frequently detected. Occasional high
concentrations observed may be related to atmospheric transport episodes. Levels
of OPFRs, including tris-chloroethyl phosphate (TCEP), tris-chloropropyl
phosphate (TCPP), triphenyl phosphate (TPhP), ethyl-hexyl diphenyl phosphate
(EHDPP) and tris-dichloropropyl phosphate (TDCPP), measured on cruises were
higher than all other FRs in the Arctic. OPFRs arrive in the arctic sorbed to small
particles.
647
Immunomodulatory effects of In vitro and In vivo exposure to PCBs and
perfluoronated compounds in East Greenland ringed seals
M.J. Levin, University of Connecticut; J.W. Desforges, Aarhus University (AU) /
bioscience; E. Gabhard, University of Connecticut; R. Dietz, C. Sonne, Aarhus
University / Department of Arctic Environment; R. Bossi, Environmental Science;
R.J. Letcher, Environment Canada / Ecotoxicology and Wildlife Health Division; k.
Gabrielsen, Norwegian University of Science and Technology / Biology; B.M.
Jenssen, Norwegian University of Science and Technology / Dept of Biology; S. De
Guise, University of Connecticut / Department of Pathobiology and Veterinary
Science
To better elucidate the potential immune-related health effects of contaminant
exposure on the health of sentinel arctic species, we collected high-quality tissue
samples from 14 ringed seals (Pusa hispida) during the 2012 aboriginal subsistence
harvest in East Greenland. We measured the concentration-response effects of in
vitro exposure to various PCB congeners and perfluoroalkylated substances on
mitogen-induced lymphocyte proliferation. Neither perfluorooctanoic acid (PFOA)
nor perfluorooctane sulfonic acid (PFOS) modulated lymphocyte proliferation in
the exposure range of 0 to 300 ppb. The non-coplanar PCB congeners CB-138,
-153, and -180, but not the coplanar CB-169, reduced ringed seal lymphocyte
proliferation between 10 and 20 ppm upon in vitro exposure. Serum levels of PFOA
correlated with the concentration of cytokines measured from the supernatant of
cultured lymphocytes; IL-15 (r2=0.63, p< 0.05) and IL-18 (r2=0.83, p< 0.05). Serum
levels of PFOS and PFOA in free-ranging seals did not correlate with the
proliferative response of lymphocytes. Concentrations of PCBs found to modulate
immune function in this study are above the range measured in free-ranging ringed
seals but within the range of other arctic marine mammals such as polar bears
(Ursus maritimus) and killer whales (Orca orca), suggesting top predators are at
risk for immunotoxic effects from environmental exposure of contaminants if they
are as sensitive as the studied ringed seals. These results add to our understanding of
the impacts of global pollution on arctic top predators and highlight the risk of
increased susceptibility to novel pathogens and reduced overall health due to
immunosuppression.
648
The role of bird species in biological focussing of Persistent Organic Pollutants
and as vectors for the long-range environmental transport of pollutants to the
Antarctic
S.J. Wild, Griffith University; I. Eulaers, University of Antwerp / Biology; A.
Covaci, University of Antwerp, Toxicological Center / Toxicological Centre; D.
Hawker, Griffith University / School of Environment; R. Cropp, Griffith
University; L. Emmerson, C. Southwell, Australian Antarctic Division; S.M.
Bengtson Nash, Griffith University / Southern Ocean Persistent Organic Pollutants
Program SOPOPP
Persistent organic pollutants (POPs) many of which have a propensity for
long-range environmental transport (LRET). LRET is however not the only
transport mechanism by which these contaminants may reach the Antarctic. It has
been proposed that POPs may be introduced into Antarctica by migratory biota, i.e.
vie the guano of birds and the introduction of carcases to the food chain. The profile
and concentration of contaminants transported by this alternative LRET is also
likely to reflect lower-latitude migratory destinations. Little is known of the
importance of this LRET pathway, although it is suspected to introduce POPs into
Antarctica that are not subject of abiotic LRET. Chest muscle and guano from
non-migratory Adélie penguin (Pygoscelis adeliae) and migratory south polar skua
(Stercorarius maccormicki), and guano from endemic snow petrel (Pagodroma
nivea) were collected from Adélie colonies in Antarctica. Samples were analysed
for a range of legacy and modern POPs, including polychlorinated biphenyls
(PCBs), organochlorine pesticides (OCPs) and brominated flame retardants
(BFRs). The majority of target PCBs and OCPs were detected in muscle and guano
of each species, except for a number of lighter PCB congeners only found in the
skua. All samples were dominated by p,p′-DDE, and HCB, the two major
compounds found in the Antarctic environment, as well as the larger PCB
congeners with greater bioaccumulation potential. Although at much lower
concentrations than the OCPs, The BFRs α-HBCD and BDE-47 were found at
highest concentration in skua and Adélie. α- β- and γ-HBCD were the only BFRs
found in petrel guano. PCB and OCP levels in samples of the migratory skua were
usually 1 to 2 orders of magnitudes higher than those in the other two species,
which may be reflective of both foraging region as well as trophic level. BFR
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burdens were similar in all species. The similar profiles of PCBs and OCPs in
muscle and guano suggests a shared food web. The greatest accumulation
difference was seen in BFRs, with each species having unique profiles. Muscle and
guano profiles were dissimilar to typical background atmospheric pollution. These
results indicate the potential role of colonies of migratory and non-migratory
species in the biological focussing of contamination in Antarctica. Migratory
species carry the added potential for the direct introduction of recently emitted
contamination at levels more consistent with source regions.
649
Organochlorine pesticides in the marine environment of the Southern Ocean
(Indian/Pacific Ocean sector)
M. Bigot, Griffith School of Environment; D.C. Muir, Environment Canada /
Aquatic Contaminants Research Division; D. Hawker, Griffith University / School
of Environment; R. Cropp, Griffith University; J. Dachs, IDAEA-CSIC /
Environmental Chemistry; C. Teixeira, Environment Canada; S.M. Bengtson Nash,
Griffith University / Southern Ocean Persistent Organic Pollutants Program
SOPOPP
Persistent Organic Pollutants (POPs) are ubiquitous anthropogenic chemical
substances that have been widely used in agricultural and manufacturing industries.
These compounds, which include a variety of organochlorine pesticides (OCPs),
are highly resistant to biodegradation, capable of long-range environmental
transport, are toxic and bioaccumulate in living organisms. The Stockholm
Convention is a legally binding international treaty that seeks to ban or severely
restrict the use and release of POPs into the environment to minimise the hazard
they pose. Not all nations manufacturing POPs, however, are signatories. Many
POPs are semi-volatile in nature. This has led to primarily atmospheric transport of
part of the global POP burden to remote Polar Regions. At these cold conditions at
high latitudes, their diminished volatility serves to restrict further movement.
Global warming, however, stands to significantly alter the Polar climate and
concerns have been raised over the possible inversion of POP movement in regions
where there is currently net air to water flux. So-called “polar sinks” may, under this
scenario, become secondary sources of POPs to the atmosphere, thus impacting
global efforts to moderate human and environmental exposure to these toxic
compounds. POP research in the Southern Ocean context remains insufficient to
gauge the current magnitude of the Southern Ocean POP reservoir and further, to
estimate the current net directional movement of chemicals at the air / ocean
interface. Whilst a number of recent studies have focused on the POP burden of the
marine environment of the south Atlantic sector of the Southern Ocean, limited
studies have been conducted in the south Pacific sector in the past two decades.
Here we present new knowledge regarding current levels and profiles of OCPs in
the marine environment of the Indian/Pacific Ocean sector of the Southern Ocean.
The study facilitates an improved understanding of OCP distribution in this global
region. Environmental samples were collected along a transect from Australia to
Antarctica on board the RSV Aurora Australis in February 2014. They were
analysed for a suite of 31 organochlorine pesticides. Results of this sampling
campaign will be presented and discussed.

Challenges and Opportunities in Protecting Human and
Ecosystem Health: Understanding the Fate, Transport, and
Toxicity of Wastewater-borne Contaminants (II)
650
Human health risk assessment of amine emissions from post combustion plant
technology
S. Manzoor, A. Korre, Imperial College London South Kensington Campus /
Earth Science and Engineering; A. Simperler, Imperial College London South
Kensington Campus / Department of Chemistry
Amine solvents used for post combustion CO2 capture (PCCC) produce compounds
in the atmosphere, such as nitrosamines (NS) and nitramines (NA) that are a
deleterious to the human health and the environment. Detailed amine atmospheric
chemistry with dispersion calculations to assist in performing human health risk
assesments remains a key knowledge gap. In this study, rate coefficients established
through quantum chemical theoretical methods and kinetic modelling describing
complex atmospheric chemistry mechanisms of the most commonly used amine for
CO2 capture, Monoethanolamine (MEA) and the degradation products, namely
methylamine (MA) and dimethylamine (DA), are considered with dispersion
studies for the UK’s largest pilot plant, CCPilot 100+ in Ferrybridge, in the
atmosphere using an air-dispersion model, ADMS 5. The developed methodology
enables in determing reliable concentration of the resulting NS and NA in the
atmosphere and their transport, dispersion and deposition away from the plant in
time and space. Applying it to a worst case scenario of reactive amine emissions
from a PCCC plant assists in assessing the risk posed to the human health by
comparing to the reported as well as calculated safety limits. It is therefore
suggested that this approach is reliable in determining the risk these amine
emissions from PCCC technology pose to the humans. This methodology is
applicable to any size of a power plant and at any geographical location
651
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Ecological fate and assessment of home and personal care products in Asia:
Ecohope
C. Wannaz, The Unversity of Michigan, Ann Arbor / SPHEHS; A. Franco,
Unilever / Safety and Environmental Assurance Centre; J.E. Hodges, Unilever /
SEAC; O. Jolliet, University of Michigan / Environmental Health Sciences School
of Public Health
Risk assessment of down-the-drain chemicals typically focus on wastewater
discharge from centralized systems, either at a large scale in a generic way, or at
greater resolution at a lower scale. Discharges into surface water in many
developing countries are less controlled, and in many cases can be considered more
diffuse. This coupled with the increasing use of household (e.g. HPC) products in
these regions requires new tools to assess the potential ecological impacts of HPCs,
accounting for local hydrological and use characteristics. The aim of this project is
therefore the development a geographically refined modelling framework to
improve the environmental risk assessment of down-the-drain chemicals. We aim
to develop a model to describe the hydrological and multimedia fate of releases
associated with the use of household chemicals in Asia and Oceania. We then aim
to combine the fate model with geo-referenced emission scenarios to predict
chemical concentrations in the environment as a basis for performing ecological
risk assessment at different scales (hotspots, countries, market clusters, eco-regions,
continent). Geo-referenced emissions scenarios for eight test substances are first
determined for the entire Asia using the ScenAT model, differentiating between
treated and untreated wastewater discharge. These emission scenarios are then used
as input to the Pangea fate and exposure model that has the ability to create
scenario-specific multi-scale grids. As output the model yields chemical exposure
maps and ecosystem risk characterization in river catchments across Asia. These
are then used to identify hotspots that will warrant future refinement and the
definition of archetypes for advanced ecological modelling. The presentation will
compare resulting concentrations of different types of chemicals with different
usages: LAS and triethanol amine esterquat (TEAQ) as ionic surfactants, triclosan
and methylisothiaxolinone (MIT) as antimicrobial and preservative, D5 as a
siloxane emollient, permethrin as an insecticide and ibuprofen as a pharmaceutical,
accounting for the chemical properties of each of these substances. Of special
interest is the identification of locations with high exposure concentrations,
resulting from different combinations of controlling factors: e.g. high population
and emissions versus areas of low advection flow, long travel times of water to the
sea.
652
Quantification of plasticizers by UPLC-MS/MS in Besòs River and Risk
assessment
G. Bolívar-Subirats; M. Cortina-Puig, Escola Universitària Salesiana de Sarrià; S.
Lacorte, IDAEA-CSIC / Environmental Chemistry
Plasticizers are a group of substances added to plastics to modify their physical
properties as flexibility or durability. These compounds have been used for a long
period of time in the industry. Plasticizers are considered as emerging pollutants as
a result of their extensive use and these compounds have an important interest due
to their endocrine disrupting properties. The objectives of this study were to
evaluate the presence of plasticizers along Besòs river waters (Catalonia, Spain)
from source to month (17 sampling points, as it can be seen at Figure 1), study their
seasonal variability and determine their risk. Sampling points included pristine
areas close to the source, with little anthropogenic impact, and very impacted areas
with high urban density and industrial activity. The Besòs River basin (Catalonia,
Spain) is bordering the city of Barcelona in its northern part and is highly affected
by urban and industrial pressures. It has a length of 17.7 km and a medium flow of
4.33 m3/s. The complete Besòs River basin has an area of 1,039 km2 and it receives
effluent discharges of 21 WWTPs. It has an industrial volume of more than 10,000
potential contaminant focuses and a population density of 2,000,000 inhabitants.
For the analysis, solid phase extraction and ultra-high performance liquid
chromatography-tandem mass spectrometry (UHPLC-MS/MS) operating in
multiple reaction monitoring mode was used providing good sensitivity. This study
demonstrates that ng/L concentrations of plasticizers in an impacted river do not
produce any significant toxicity risk. However, other risk can be associated due to
continuous inputs.
653
Identification of anthropic impact on the food web using carbon and nitrogen
stable isotopes as chemical markers. Case study: Three reservoirs with
different eutrophication in Córdoba (Argentina).
J. Griboff, CONICET-UNIVERSIDAD NACIONAL DE CÓRDOBA / ICYTAC;
M. Horacek, BLT WIESELBURG Lehr- und Forschungszentrum Francisco
Josephi / Research Institute of Wildlife Ecology; M. Monferran, Universidad
Nacional de Cordoba; D.A. Wunderlin, Universidad Nacional de Cordoba /
ICYTAC DPTO QUÍMICA ORGÁNICA FACULTAD DE CIENCIAS
QUÍMICAS
Stable isotopes have been used to trace the impact of anthropic activities, mainly
untreated sewage discharges, in three reservoirs presenting different degrees of
eutrophication. The main goal of our research was finding chemical-isotopic
markers that could be used to link anthropic pollution with changes in different
compartments in reservoirs, namely water, sediment, and different levels of the
food web (plankton, shrimps and fish).Thus, we measured δ13C and δ15N values in
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various organisms (from primary producers to upper consumers) to understand the
influence of the different anthropogenic activities on the environment and the
possibility to distinguish regions with different types of contamination, as well as
areas of greater or lesser risk for food production. Study site samplings were carried
out during the wet season (April 2014), after a massive rain event in three lakes in
Córdoba, Argentina: San Roque, Los Molinos and Río Tercero lakes.San Roque
Lake supplies drinking water to Córdoba city, and is also intended for recreational
use. It is surrounded by cities and settlements which are not fully connected to the
public sewage system. Los Molinos Lake provides water to the Southeastern area of
the city of Córdoba and is used for recreational activities and irrigation. In the
surrounding agriculture, mainly corn and sorghum are produced. Río Tercero Lake
is the largest artificial reservoir in the province of Córdoba, and it is used for water
supply and industrial activities, as well as for providing cooling water for a nuclear
power plant. We collected water, sediment, plankton, shrimp (Palaemonetes
argentinus) and fish (Odontesthes bonariensis) from each lake. Stable isotope
analyses were performed in an Isotope Ratio Mass Spectrometer (IRMS),
connected with an elemental analyzer (both Thermo Fisher Scientific). Results
showed distinctive patterns in δ13C and δ15N between the lakes under study,
allowing the identification of lakes more exposed to anthropogenic sewage. San
Roque Lake showed the highest δ15N values for all the samples, indicating the most
prominent influence of sewage on the lake ecology. Further research studies are
being conducted to confirm this preliminary result, providing an interesting
alternative to link sewage discharges with levels of stable isotopes in biota,
including edible fish; thus, pointing out risk for people drinking water or eating fish
from such impacted lakes.
654
Seasonal persistence of wastewater-related micropollutants during transport
along an urban river segment
G. Guillet, Tübingen University / Applied Geoscience; M. Schwientek, Water and
Earth System Science; H. Ruegner, University of Tubingen / Water Earth System
Science; B. Kuch, Institute for Sanitary Engineering Water Quality and Solid Waste
Management University of Stuttgart; C. Zwiener, Environmental Analytical
Chemistry, Center for Applied Geoscience, University of Tuebingen / Geosciences;
A. Jakimska, Gdansk University of Technology / Department of Analytical
Chemistry; S. Merel, French School of Public Health / LERES; P. Grathwohl, Uni
Tübingen / Center of Applied Geosciences
Organic micropollutants enter surface waters mainly via waste water treatment
plants (WWTPs) effluents, due to incomplete removal, or combined sewer
overflows. Little is known about the persistence and transport behavior of the
substances released into the aquatic environment. To better identify involved
attenuation processes within a selected study river segment and quantify temporal
variability of the compounds’ reactivity, detailed mass balances were determined
over complete 24h cycles in July 2013 and February 2014, representing contrasting
summer and winter conditions. Winter results allowed deepening the knowledge on
the compounds’ behavior in a selected test river segment, highlighting the
importance of temporal variability of the compounds’ reactivity within the same
river section. The Steinlach River in southwest Germany has a total catchment area
of 140km² and receives treated wastewater from a WWTP four kilometers upstream
of its confluence with the Neckar River. Electrical conductivity signals were used to
estimate stream velocity in order to sample the same parcel of water along this
segment, in a lagrangian-like sampling scheme. A set of twelve 2h composite
samples (sampling interval: 15min) were taken using automated samplers at the
upstream and downstream ends of the segment, respectively, and analyzed in the
lab. A novel transport modelling approach has been tested on winter concentrations
to better understand removal pattern over a whole day. Transport modelling and
comparison of mass balances demonstrated how the behavior of selected
compounds differs on a daily as well as a seasonal scale within the same river
section. The winter campaign was performed in order to observe how reactive
compounds, in particular the likely photosensitive ones, behaved with weaker
winterly insolation. Contrasting results compared to the summer sampling indicated
that some processes identified in summer play a minor role in winter. A striking
example is the pharmaceutical oxcarbazepine, described as highly reactive in
summer but which was conservative along the same river segment during winter
time. The synthetic musk fragrances also draw particular attention when comparing
daily patterns in winter and summer. A more pronounced reactivity during day time
in summer indicated that photodependent processes could be partly responsible for
their natural attenuation. This trend is not observed in winter although mean
removal rates were comparable with summer data.
655
Transport of Nitrogen and Phosphorus from Onsite Wastewater Treatment
Systems to Shallow Groundwater
G.S. Toor, University of Florida / Soil Water Science Department
The knowledge about the nutrients transport from the vadose zone of onsite
wastewater treatment systems (commonly called septic systems) is crucial to
protect groundwater quality as a large population on both developed and
developing countries use septic systems to discharge household wastewater. For
example, our preliminary data showed that about 47% of applied water was
recovered at 60-cm below drainfield of septic systems. This implies that
contaminants present in wastewater, if not attenuated in the vadose zone, can be
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transported to shallow groundwater. This presentation will focus on the biophysical
and hydrologic controls on the transport of nitrogen (N) and phosphorus (P) from
the vadose of two conventional (drip dispersal, gravel trench) and an advanced
(with aerobic and anaerobic medias) system. These systems were constructed using
two rows of drip pipe (37 emitters/mound) placed 0.3 m apart in the center of 6 m x
0.6 m drainfield. Each system received 120 L of wastewater. During 20-month
period (May 2012 to December 2013), soil-water samples were collected from the
vadose zone using suction cup lysimeters installed at 0.30, 0.60, and 1.05 m depth
and groundwater samples were collected from piezometers installed at 3-3.30 m
depth below the drainfield. A complimentary 1-year study using smaller drainfields
(0.5 m long, 0.9 m wide, 0.9 m high) was conducted to obtain better insights in the
vadose zone. A variety of instruments (multi-probe sensors, suction cup lysimeters,
piezometers, tensiometers) were installed in the vadose zones. Results showed that
nitrification controlled N evolution in drainfield and subsequent transport of N
plumes (>10 mg/L) into groundwater. Most of the wastewater applied soluble
inorganic P (>10 mg/L) was quickly attenuated in the drainfield due to fixation
(sorption, precipitation) in the vadose zone (< 0.10 mg/L), which was further
reduced to < 0.05 mg/L in groundwater. The hydrologic controls (primarily rainfall
during wet season of June-September) facilitated transport of N, but not P, to
shallow groundwater. The advanced system was extremely effective as it removed
>95% N from wastewater, but was less effective at removing P. This presentation
will conclude with importance of better septic system design and soil-based
processes in reducing N and P transport to groundwater and protecting water quality
in aquifers.

Contaminants of Emerging Concern in Food Webs: Impacts
on Non-Target Organisms
656
Screening of pharmaceuticals and endocrine disrupting compounds in
macroalgae, bivalve, and fish from coastal areas in Europe
D. Alvarez-Muñoz; S. Rodriguez-Mozaz, Institute for Water Research (ICRA) /
Water Quality; A. Maulvault, IPMA, I.P. / Division of Aquaculture and Seafood
Upgrading; G. Fait, Aeiforia Srl; M. Fernandez-Tejedor, Institute of Agriculture
and Food Research and Technology; F. Van de Heuvel, Hortimare Projects &
Consultancy; M. Kotterman, IMARES / Fish; A.M. Marques, Portuguese Institute
for the Sea and Atmosphere / Division of Aqiaculture and Upgrading; D. Barcelo,
IIQAB-CSIC / Institute for Environmental Assessment and Water Research
This study focused on the presence and distribution of pharmaceuticals and
endocrine disrupting compounds in several species of macroalgaes, bivalves and
fish collected in 2013 in different locations around Europe. The pharmaceuticals
analysed includes compounds belonging to different therapeutic groups like
psychiatric drugs, antibiotics, β-bloquers, analgesics/anti-inflammatories,
tranquilizers, diuretics, etc., and the endocrine disrupting compounds (EDCs) cover
different families such as triazoles, flame retardants, hormones, stimulants,
plasticizers, etc. The analysis revealed the presence of 7 pharmaceuticals in
bivalves, between them azythromycin and velanfaxine were the most ubiquitous
ones. The highest concentrations were observed for citalopram and velanfaxine,
both psychiatric drugs, reaching up to 20.6 and 36.1 ng/g dry weight respectively in
mussels from the Po delta in Italy, one of the top European sites for shellfish
farming. In macroalgaes and fish all the pharmaceuticals compounds analysed were
below the method quantification or detection limits. In the case of EDCs for
macroalgae the studied compounds were below the method detection limit while for
fish and bivalves 10 compounds were detected at concentrations above the
quantification limit. The highest concentration measured corresponded to
Tris(2-butoxyethyl) phosphate (TBEP), a flame retardant, reaching up to 98.4 ng/g
dry weight in mullet fish collected from the Tagus estuary in Portugal. The
frequency of detection of the different contaminants analysed revealed a total of 20
compounds for pharmaceuticals and 10 for EDCs that can be pointed out as the
most occurring ones in seafood and can be proposed for further study and as
candidates for future monitoring campaigns.
657
Understanding the fate and bioaccumulation of cyclic volatile methyl siloxanes
in an Arctic lake
I.S. Krogseth, Norwegian Institute for Air Research / Environmental Chemistry;
N.A. Warner, NILU - Norwegian Institute for Air Research / Environmental
Chemistry; G.N. Christensen, Akvaplanniva; M. Whelan, University of leicester /
Geography; K. Breivik, Norwegian Inst. for Air Research; A. Evenset; I.
Wasbotten, Unilab analyse AS
Cyclic volatile methyl siloxanes (cVMS) are used in personal care products and are
emitted to aquatic environments through wastewater effluents. Once present in
aquatic environments, they can undergo volatilization, hydrolysis or sedimentation.
In ice-covered lakes, volatilization of cVMS may be limited and rates of hydrolysis
may be slowed down due to low temperatures. This could potentially increase the
persistence of cVMS in these systems and hence increase exposure to aquatic
organisms. The main objective of this study was to develop a holistic and
mechanistic understanding of cVMS behavior by combining multimedia modeling
and monitoring for an Arctic lake receiving unintentional wastewater emissions.
The dynamic QWASI model and the aquatic module of the ACC-HUMAN model
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were used to predict the seasonality of cVMS concentrations in Lake Storvannet in
Hammerfest, Norway (70 °N, 23 °E). This lake receives sewage emissions from
both leaking pipes and sewer overflow events, and is ice covered for approximately
6 months of the year. Lake water, surface sediments, one sediment core, Arctic char
(Salvelinus alpinus) and Brown trout (Salmo trutta) from the lake, as well as nearby
river water and wastewater were sampled in March and June of 2014. In addition,
marine water, surface sediments, and Atlantic cod (Gadus morhua) were sampled
from the nearby marine harbor, where the main municipal sewage outlet is currently
located. Samples were analyzed for cVMS using established analytical methods.
cVMS were detected in sewage, but were below limits of quantification in lake,
river, and marine water. However, cVMS were detected in lake and marine surface
sediments, and in deeper sediments deposited up to 30 years ago illustrating the
persistence of these compounds. cVMS were also measured in liver tissue from
both Brown trout, Arctic Char and Atlantic Cod with large variations between
individual fish. The cVMS concentrations in freshwater fish are likely to be
enhanced through benthic exposure, stressing the importance of the sediment
compartment not only for persistence but also for bioaccumulation of cVMS.
Temporal variations of cVMS concentrations in Storvannet will be driven by a
combination of variable emissions and seasonality in environmental conditions,
which will be further investigated through model simulations.
658
Comparative Hazard and Exposure Assessment of Perfluoroalkyl Phosphonic
and Phosphinic Acids (PFPAs and PFPiAs): Are They Overlooked Emerging
Contaminants?
Z. Wang, Swiss Federal institute of Technology / Institute for Chemical and
Bioengeneering; I.T. Cousins, Stockholm University / Department of
Environmental Science and Analytical Chemistry ACES; K. Hungerbuehler, ETH
Zurich / Institute for Chemical and Bioengineering; M. Scheringer, ETH Zuerich
Per- and polyfluoroalkyl substances (PFASs) are a large family of anthropogenic
chemicals that have been widely used in various industrial and commercial
applications since the 1950s. Among PFASs, perfluoroalkyl carboxylic acids
(PFCAs) and perfluoroalkane sulfonic acids (PFSAs) have attracted most attention
as emerging contaminants in the past decade because [i] PFCAs and PFSAs are
persistent (P) and distributed ubiquitously in the global environment, biota and
humans, and [ii] long-chain PFCAs and PFSAs are bioaccumulative (B) and toxic
(T). Consequently, numerous studies and control actions have been conducted to
understand and reduce the environmental and human exposure to these substances.
However, recent (bio)monitoring studies show that wildlife and humans are
exposed to a wide range of unidentified organofluorines other than PFCAs, PFSAs
and their major precursors, possibly including overlooked PFASs. In particular,
perfluoroalkyl phosphonic and phosphinic acids (PFPAs and PFPiAs) were
recently detected at elevated levels in various matrices (e.g. surface water, indoor
dust and food items). In this study, we conduct an extensive literature research with
the aim to assess if these PFASs are potentially overlooked emerging contaminants
(i.e. attributed with high hazards and exposure) and to highlight critical gaps in need
of future research. A fair amount of information of PFPAs and PFPiAs is retrieved,
regarding their [i] physicochemical properties, [ii] PBT properties, [iii] production
and use, [iv] possible emissions, and [v] occurrence in various matrices. A
preliminary hazard assessment reveals evidence for concern, despite uncertainties
due to limited data. For example, the primary use of PFPAs and PFPiAs as
defoamers in certain pesticide formulations can lead to immediate, direct exposure
of users and the environment, but may also result in their accumulation in the
environment due to likely high persistence. In addition, some PFPiA homologues
are likely to be similarly bioaccumulative as PFOS and PFPAs are likely less
bioaccumulative than PFPiAs, but they may bind to blood cells and have a rather
long half-life in humans. Furthermore, mixtures of PFPAs and PFPiAs exhibited
much higher toxicity to aquatic species than PFOA and PFOS, but may have a
different mode-of-action from that of PFCAs and PFSAs. Currently, a thorough
exposure asessment is ongoing to provide an overview of the environmental and
human exposure to these substances.
659
Acute and Chronic effects of Diltiazem to Fathead Minnow (Pimephales
promelas) under Gradients of Dissolved Oxygen
G.N. Saari, S.P. Haddad, S.R. Burket, Baylor University / Environmental Science;
K. Chambliss, Baylor University; J. Corrales, Baylor University / Environmental
Science; B.W. Brooks, Baylor University / Dept of Environmental Science
Water resources in arid to semi-arid regions of the United States are stressed by
population growth and drought. Such changes influence contaminant and water
chemistry dynamics in urban inland waters where flows can be dominated by or
even dependent on wastewater treatment plant discharges. In these urbanizing
watersheds, fish are exposed to interacting stressors such as contaminants of
emerging concern (e.g., pharmaceuticals) and hypoxia that result in adverse
outcomes to individuals and populations. Under the Clean Water Act in the USA,
States are required to set water quality standards and criteria (WQC) to protect
designated uses and specifically dissolved oxygen (DO) due to the increased
frequency of hypoxia worldwide and its harmful impacts on aquatic organisms. 3
mg/L represents US Environmental Protection Agency recommendations to protect
aquatic life stages other than early life stages from > 50% growth/production
impairment and acute mortality. Additionally, 3 mg/L represents WQC for DO
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subcategory high aquatic life use, commonly assigned to water bodies in Texas,
where 24-hour DO minimum are not to extend beyond 8 hours. Recent field
observations from our group identified diltiazem, a vasodilator used to treat high
blood pressure, in fish plasma exceeding human therapeutic doses (e.g., Cmax).
Therapeutic hazard values (THV) can be used to predict water concentrations
expected to cause human drug therapeutic plasma concentrations in fish. The
question of stressor mixture effects was highlighted as a major research needs to
understand risks of pharmaceuticals in the environment. Therefore, the primary
objective of the present study was to determine whether diltiazem differentially
affected juvenile Pimephales promelas across DO gradients associated with
common WQC in streams and lakes. Diltiazem toxicity increased under decreasing
DO treatment levels (e.g., DO 8.24 mg/L LC50 = 35.9 mg/L; -DO 3.00 mg/L LC50 =
9.52 mg/L) with similar trends observed in heart rates and behavior. No adverse
effects were observed on juvenile Pimephales promelas at the diltiazem THV
value. Our findings indicate that laboratory studies performed at elevated DO
concentrations underestimate environmental hazards of diltiazem to fish exposed to
low DO levels, including current WQC values in the USA.
660
Reconnaissance of contaminants in larval Pacific lamprey (Entosphenus
tridentatus) tissues and habitat in the Columbia River Basin, Oregon and
Washington, USA
E.B. Nilsen, US Geological Survey / ORWSC; W. Temple, U.S. Geological
Survey; B. McIlraith, Columbia River Inter-Tribal Fish Commission
Pacific lampreys (Entosphenus tridentatus) have resided in the Columbia River
Basin for many centuries and have great ecological and cultural importance. The
role of habitat contamination in recent declines of the species has rarely been
studied and was the main objective of this effort. A wide range of contaminants
(115 compounds) was measured in sediments and tissues at 27 sites across a large
geographic area of diverse land use. This is the largest dataset of contaminants in
habitat and tissues of Pacific lamprey in North America is the first study to compare
contaminant bioburden during the larval life stage and the anadromous, adult
portion of the life cycle. Bioaccumulation of pesticides, flame retardants, and
mercury was observed at many sites. Based on available guidance, contaminants
are accumulating in larval Pacific lamprey at levels that are detrimental to organism
health and could be contributing to declines of the species.

Challenges in Wastewater Treatment and Reuse and the
Agricultural Use of Manures and Biosolids (IV)
661
Aquatic Impact Assessment of Municipal Effluents (AIME): A Toolbox
Approach
M. Hecker, University of Saskatchewan / School of the Environment and
Sustainability and Toxicology Centre; T. Bagatim, University of Saskatchewan /
School of Environment and Sustainability; G. Codling, University of Saskatchewan
/ Toxicology; J.P. Giesy, University of Saskatchewan / Toxicology Center; S.
Hanson, Toxicology Centre / Toxicology; N.S. Hogan, University of Saskatchewan
/ Toxicology Centre; A. Hontela, University of Lethbridge / Dept of Biological
Sciences; P.D. Jones, University of Saskatchewan / School of Environment and
Sustainability; h. peng, Toxicology Centre; B. Sarauer, University of Saskatchewan
/ Toxicology Centre; K.B. Steeves, Toxicology Centre / Toxicology Centre; S.B.
Wiseman, University of Saskatchewan / Toxicology Centre
In recent decades, national and international governments have established
approaches and regulatory frameworks to assess the risks posed by
endocrine-disrupting chemicals (EDCs). Despite global efforts towards
establishing standard test strategies and decision-making criteria for monitoring and
assessing sources of EDCs to the environment, effluents from wastewater treatment
plants (WWTPs) have remained one of the most predominant sources of EDCs to
the environment. Given the potential environmental issues resulting from exposure
to EDCs and other emerging contaminants downstream of WWTPs, the aim of this
project was to establish and validate a screening and prioritization approach
(“toolbox”) to characterize and assess potential effects of municipal effluents
(MWWEs) to biota in aquatic ecosystems. This was accomplished through a tiered
screening approach that involved a combination of bioassay directed analysis and
analytical chemistry in junction with in situ and laboratory studies with fish to
characterize the potential ecological risks posed by emerging contaminants
contained in these effluents. Two WWTPs in Saskatchewan, Canada (Cities of
Regina and Saskatoon) that utilize different levels of treatment were investigated.
Influents to both WWTPs had significant endocrine activities, with different
degrees of amelioration of the observed effects in the effluents as a function of the
wastewater treatment process. Furthermore, reproductive functions of fish collected
from receiving water bodies or exposed in the laboratory to dilutions of the
effluents were significantly impaired. Based on the preliminary data obtained to
date the approach featured in this project allowed for characterization and
differentiation among MWWEs as a source of EDCs to surface waters that may
explain biological effects observed in resident fish populations. Successful
validation of this “toolbox” will help calibrate a set of common technologies that
will be useful in context with characterizing and prioritizing testing of municipal
effluents while reducing uncertainty.
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Ecotoxicity testing and risk assessment of pollutants singly and in complex
mixtures using bioluminescent cyanobacterial bioreporters
F. Fernandez-Piñas, Universidad Autónoma de Madrid / Biology; K.
Martin-Betancor, M. González-Pleiter, J. Hurtado-Gallego, Universidad Autónoma
de Madrid; F. Leganes, I. Rodea-Palomares, Universidad Autónoma de Madrid /
Biology
A bioreporter is a transgenic organism carrying a transcriptional fusion between a
sensing element (a gene promoter responsive to the stress or chemical to be
detected) and a promoterless reporter system encoding quantifiable output signals
(i.e. luminescence). Bioreporters complement analytical chemistry methods by
providing information on the bioavailable fraction of the pollutants; they are
cost-effective and rapid biological test systems. Cyanobacteria are ecologically
relevant organisms especially well suited to study ecological impacts of emerging
pollutants in aqueous systems, particularly wastewaters. We are constructing a
battery of self-luminescent cyanobacterial bioreporters able to monitor the global
toxicity of environmental samples as well as others able to detect specific
pollutants. Strain Anabaena CPB4337 has been used to study the toxicity of priority
and emerging pollutants singly and in complex mixtures [1]. It has been found that
the nature of the interaction (synergism or antagonism) changes with effect levels
and that the synergism found at low effect levels may imply a negative impact in
aquatic ecosystems [1]; in a study with a mixture of antibiotics, we have found that
certain specific combinations of antibiotics may pose a potential ecological risk
with the present measured concentrations in wastewaters [2]. The strain has been
found to be highly sensitive in environmental matrices such as wastewaters from
municipal and industrial sources [1,3].Strains Synechococcus pBG2120 and
Anabaena pBG2154 respond to metals and pollutants provoking oxidative stress,
respectively. The cyanobacterial bioreporters are useful tools to detect both general
toxicity as well as specific pollutants in environmental samples including
wastewater. [1] Rodea-Palomares I, Petre A, Boltes K, Leganés F, Perdigón-Melón
JA, Rosal R y Fernández-Piñas F. 2010. Water Research 44: 427-438 . [2] González
–Pleiter M, Gonzalo S, Rodea –Palomares I, Leganés F, Rosal R, Boltes K,Marco E
y Fernández –Piñas F. 2013. Water Research 47: 2050- 2064. [3] Lucas García JA,
Grijalbo L, Ramos B, Fernández-Piñas F, Rodea-Palomares I, Gutiérrez- Mañero
FJ. 2013. Chemosphere 90: 2654–2661 Acknowledgement - The authors thank
funding by MINECO grants CGL2010-15675 and CTM2013-45775-C2-2-R
663
Evaluation of cross-contamination of residual emerging contaminants and
multi-drug resistant bacteria in lettuce crops irrigated with wastewater
treated by sunlight/H2O2
G. Ferro, Civil Engineering; M. Polo-Lόpez, Plataforma Solar de
Almerίa-CIEMAT; A. Martínez, University of Almerίa / Department of Chemistry
and Physics; P. Fernández-Ibáñez, Plataforma Solar de Almeria-CIEMAT; A.
Agϋera, University of Almerίa / Department of Chemistry and Physics; L. Rizzo,
University of Salerno / Civil Engineering
Among different options to face water scarcity, wastewater reuse is gaining more
attention, although it is considered globally as the most critical element of
sustainable water management. Potential environmental and human health risks
may rise because of the presence of emerging contaminants (ECs) and resistant
(MDR) microorganisms which are not completely removed by conventional
treatments. Still present in the treated effluents at very low concentrations, their
release into the environment may pose serious risks when reused for crop
irrigations. So far neither uniform criteria to assess environmental and human
health risks nor quality criteria to safeguard the reuse practise are available. In this
work crops’ uptake of three ECs, namely carbamazepine (CBZ), flumequine (FLU)
and thiabendazole (TBZ), and two MDR strains, namely ampicillin-, ciprofloxacinand ofloxacin- resistant E. coli and ampicillin-, ciprofloxacin- and tetracyclineresistant E. faecalis, have been investigated. ECs (100 mg L-1) have been spiked and
MDR strains (105 CFU mL-1) have been inoculated in real urban wastewater
effluent which were undergone to a H2O2/sunlight process in compound parabolic
collectors. Treated wastewater were collected after 5 h (R1) and 90 min (R2) and
used as irrigation water for lettuce leaves transplanted in plant pots. Weekly
analyses were carried out in order to assess the potential uptake of ECs and MDR
strains both in lettuce leaves and in top soil. After 5 weeks of irrigation with R1
treated effluent, an accumulation of CBZ (374 ng g-1 on soil and 48 ng g-1 on
lettuce) and of TBZ (121 ng g-1 on soil and 11 ng g-1 on lettuce) was observed. A
higher accumulation for both ECs was observed when less treated wastewater was
used as irrigation water. A presence/absence detection method was developed to
assess the potential transmission of the selected MDR strains both in lettuce and top
soil. The absence of both strains on all lettuce leaves and top soil samples after
irrigation with disinfected effluents (5 h of treatment) confirmed an improved
safety of irrigation practise. 90 min were not enough to keep out a potential
transmission of pathogens on crops (MDR E. faecalis presence in 1 out of 15 lettuce
samples and MDR E. coli presence in 1 out of 15 top soil samples). The present
work, through an innovative experimental design, aims at giving a contribution to
the enhancement of sustainable wastewater management and reuse.
664
Uptake, translocation and detoxification mechanisms induced by four selected
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pharmaceutically active compounds in hydroponically cultured alfalfa
(Medicago sativa L.) plants
A. Christou, Agricultural Research Institute / Soil Science; C. Antoniou, Cyprus
University of Technology / Department of Agricultural Sciences Biotechnology
and Food Science; E. Hapeshi, University of Cyprus / NIREASInternational Water
Research Center; C. Christodoulou, Cyprus University of Technology / Department
of Agricultural Sciences Biotechnology and Food Science; C. Michael, D.
Fatta-Kassinos, University of Cyprus / Nireas International Water Research Center;
V. Fotopoulos, Cyprus University of Technology / Department of Agricultural
Sciences Biotechnology and Food Science
Pharmaceutically active compounds (PhACs) have been lately identified as abiotic
stress factors in cultivated crops. In this study, a hydroponic experiment was
employed in order to explore the uptake and translocation, as well as the abiotic
stress responses and detoxification mechanisms induced by the exposure of alfalfa
(Medicago sativa L.), a cultivated forage crop, to four selected PhACs (10 μg L-1)
(diclofenac, DF; sulphamethoxazole, SMX; trimethoprim, TMP; and
17a-ethynilestradiol, 17aEEL) and their mixture (MIX). Towards this objective, a
combined biochemical and molecular approach was employed. Lipid peroxidation
levels, estimated by malondialdehyde (MDA) content, revealed that exposure to
each PhAC resulted in increased cellular damage only in roots, which were
exacerbated as a result of exposure to the mixture of PhACs. Leaf proline content
was similar in all treatments, whereas it significantly decreased in roots of plants
exposed to DF, SMX and TMP, indicating that damage in roots was likely not due
to osmotic effects. Hydrogen peroxide (H2O2) was found to be accumulated in
higher amounts in leaves rather than roots, as a result of PhACs exposure, whereas
nitric oxide (NO) content followed an opposite trend, indicating a systemic action
and crosstalk between the two active molecules for regulating signal transduction
and stress responses. Enzymatic activity of catalase (CAT) and superoxide
dismutase (SOD), as well as nitrate reductase (NR), provided biochemical support
to the quantified H2O2 and NO levels. The total antioxidant capacity of root extracts
was increased as a result of plant exposure to each PhACs, reaching the highest
level in the MIX treatment, correlating with MDA content in roots. Quantitative
qRT-PCR gene expression analysis revealed that PhACs treatments is linked with
increased transcript levels of glutathione S-transferase (GST7, GST17), proton
pump (H+-ATPase) and cytochrome C oxidase (CytcOx), indicative of
detoxification mechanisms, as well as their supportive apparatus (e.g.
mitochondrial respiration, sustained electrochemical gradient) induced in order for
the plant to overcome the stress effects sustained. In addition, key antioxidant
enzyme (FeSOD, CuZnSOD) gene expression was up-regulated in roots, supporting
the mechanisms employed to overcome the cellular damage induced by the
exposure of plants to the studied PhACs.
665
Irrigation of vegetables with treated wastewater: Understanding uptake of
pharmaceuticals and evaluating risks
B. Chefetz, T. Malchi, M. Goldstein, The Hebrew University of Jerusalem / Soil
and Water Sciences; Y. Maor, Phytor Ltd. / Water and Soil Sciences Center of
Excellence Environmental Health; G. Tadmor, The Hebrew University of
Jerusalem / Soil and Water Sciences; M. Shenker, The Hebrew University of
Jerusalem / Soil and Water
The use of treated wastewater for irrigation water is on the rise worldwide and is not
limited to arid zones. Considering the ubiquity of PCs in treated wastewater
(TWW), it is highly important to evaluate their fate and their uptake by crops under
commercial agriculture conditions. The objective of this study was to investigate
uptake of PCs by vegetables in greenhouse, lysimeters and commercial farming.
PCs exhibiting a wide range of physico-chemical properties were studied in crops
irrigated with TWW. In addition, a risk assessment associated with the
consumption of TWW irrigated crops was conducted based on the threshold of
toxicological concern (TTC) approach. Two root crops, carrot (Daucus carota) and
sweet potato (Ipomea batatas) were grown in lysimeters containing three different
soils and irrigated with fresh water or TWW. In greenhouse experiments, tomato
(Solanum lycopersicum), cucumber (Cucumis sativus) and lettuce (Lactuca sativa)
were grown in pots containing three different soils with different properties. To
ensure exposure, 14 different PCs were added to the TWW in the irrigation line
during the growing period at environmentally relevant concentrations. In addition, a
treatment in which non spiked TWW was used in order to study indigenous levels
of PC exposure. Nonionic PCs were detected at significantly higher concentrations
than ionic PCs in all leaf, root and soil samples. PCs that were taken up by the plants
exhibited significantly higher concentrations in leaves than in roots. Two
metabolites of carbamazepine were identified and quantified in soil and plant
organs. The metabolite 10,11-epoxycarbamazepine was detected in all root, leave
and soil samples. In the soil and roots, the parent compound was dominant. In
contrast, the concentrations of 10,11-epoxycarbamazepine in the leaves of carrots
and sweet potatoes were significantly higher than that of the parent compound. The
health risks associated with PCs in crops were assessed using the TTC approach.
The TTC values for potentially genotoxic 10,11-epoxycarbamazepine and
lamotrigine, for a child (25 kg) are 62.5 ng/day. The TTC level of lamotrigine is
surpassed for a child (25 kg) by consuming half a carrot a day (60 g carrot/day). The
TTC level of 10,11-epoxycarbamazepine are surpassed for a child (25 kg) by
consuming 90 g leaves sweet potato/day and 25 g leaves carrot /day. Consumption
above the TTC value is an indication that specific toxicity analysis of the PC is
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required.
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Is biochar soil amendment an appropriate strategy to control the
bioaccesibility of organic microcontaminants to crops?
C. Hurtado, IDAEA CSIC; J. Comas, N. Cañameras, ESAB-UPC; J.M. Bayona,
Environmental Chemistry
Biochar is a predominantly stable, recalcitrant organic carbon (C), created when
organic rich waste (e.g. biomass, manure, sludges) is heated to high temperatures,
under a low oxygen atmosphere. Because its slow C turnover in the environment,
the application of biochar to agriculture has been proposed as an strategy to mitigate
the climate change with additonal advantages to improve the soil fertility depending
on soil pH and organic matter content. Moreover, depending on biochar
physical-chemical properties, it behaves as an effective adsorbent for trace metals
and organic microcontaminants from soil and water. Sorption experiments of
organic emerging organic contaminants in biochar and biochar amended soils were
performed in order to evaluate its sequestration potential and its capability to reduce
the uptake of organic contaminants by crops from the irrigation water. A batch
experiment was designed in order to study the effect of biochar addition.
Equilibration time was set at 48 h. Then, the supernatants were percolated through
Strata-X SPE cartridges Recovered extracts (5 µL) were injected into a Bruker
450-GC gas chromatograph coupled to a Bruker 320-MS triple quadrupole mass
spectrometer. Qualitative and quantitative analysis were performed based on
retention time and multiple reaction monitoring (MRM) mode of two product ions,
and their ratio. The partitioning coefficients (Kd) of the selected emerging
contaminants in biochar, sand and agricultural soil are presented in shows a high
sorption potential in biochar from its Kd value (>370 L/Kg). Moreover, when soils
are amended with 2% (w/w) of biochar, most of the contaminants show a significant
enhancement in their Kd value in respect to the non amended soil (p< 0.05). The
uptake of organic contaminants by crops depends on the physical-chemical
properties of contaminant, concentration and soil. The application of biochar in soil
decreases the contaminant concentration in the pore water and therefore their
accessibility to plants. According with uptake studies at different concentrations,
the uptake rate correlates with the soil concentration [8]. This work demonstrate the
high Kd values of biochar for emerging organic contaminants of different Kow
values. The application of biochar in soils at 2% decreases also the pore water
concentration which presumably decrease the accesibility of organic contaminants
by crops irrigated with contaminated waters. \n
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Effects of environmental β-blockers on fish glucose metabolism: testing the
"Read Across Hypothesis" through a dynamic perifusion of isolated eel
hepatocytes
E. Fabbri, University of Bologna / Bigea Department via Selmi Bologna; S.
Franzellitti, University of Bologna / Interdepartment Centre for Environmental
Science Research CIRSA; A. Kiwan, University of Bologna / CIRSA via S Alberto
Ravenna
The impact of environmental pharmaceuticals is focus of intense investigation
aimed at assessing the potential risk to human and ecosystem. Bearing in mind that
pharmaceuticals are designed to have specific effects at low concentrations, several
approaches have been proposed to identify pharmaceuticals of highest concern.
According to the biological “Read-Across Hypothesis” a drug may have an effect in
non-target animal species if molecular targets are evolutionarily conserved, and the
pharmacological effect takes place only if plasma concentrations reached in
non-target species are similar to human therapeutic concentrations. Because
chemical safety data are greatly available for pharmaceuticals the biological
“Read-Across Hypothesis” appears particularly promising, nevertheless it needs
further scientific support. β-blockers are widely found as contaminants of the
aquatic environment. β-adrenergic receptors (AR) have a crucial role in the
regulation of lipid and glucose metabolism of fish. The present investigation aimed
at evaluating the effects of propranolol (PROP, β-AR antagonist) and atenolol
(ATE, β1-AR antagonist) on glucose release from hepatocytes of the European eel.
Freshly isolated hepatocytes were suspended in resin columns and perifused with
Hanks’ solution containing epinephrine (EPI) for 15 min. PROP and ATE were
applied for a total of 45 min, starting 15 min before the hormonal treatment and
continuing thereafter. Drugs were used at concentrations found in fish plasma in
previous reports. Glucose release was measured in fractions collected every five
minutes for 2 hours. EPI-induced glucose release was significantly reduced by
PROP, and to a lower extent by ATE. PROP effect was dose-dependent, reaching a
maximum inhibition (90%) at 1.1 μM. EPI-induced glucose release was reduced by
about 40% at 30 nM PROP, a concentration well below the therapeutic dose. The
release was slightly but consistently reduced also by 2.4 nM PROP, a concentration
calculated to occur in fish plasma after exposure to environmental concentrations of
PROP. Present data confirm that PROP and ATE bind to conserved molecular
targets and are active at therapeutically relevant doses, and that PROP affects fish
EPI-induced glucose release at concentrations below the therapeutic doses for
humans. The “Read Across Hypothesis” seems therefore not applicable to all
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pharmaceuticals, depending on chemical properties and affinity for the specific
targets.
668
Predicted and measured concentrations of venlafaxine and its metabolites in a
coastal zone receiving treated wastewaters
L. Arpin-Pont, UMR Hydrosciences / UMR Hydrosciences Montpellier; A.
Piram, Université Aix-Marseille / Département de Chimie de lEnvironnement; D.
Munaron, A. Fiandrino, IFREMER / Laboratoire Environnement et Ressources du
LanguedocRoussillon; M. Martinez-Bueno, Université Montpellier / UMR
Hydrosciences Montpellier; O. Mathieu, CHU Montpellier / Département de
Pharmacologie Médicale et Toxicologie Hôpital Lapeyronie; E. Gomez, Université
de Montpellier,CNRS - Hydrosciences Montpellier UMR 5569 / Sc Environnement
Sante Publique; H. Fenet, UMR 5569 Hydrosciences, Université Montpellier 1
Pharmaceuticals enter into the environment mainly after therapeutic use. Parent
compounds and metabolites excreted in wastewater are inconstantly eliminated in
WTPs and therefore are rejected mainly in surface water. However, the coastal
environment suffers from pollution generated by inland activities which discharge
their wastes into the sea via streams, rivers and wastewater marine outfalls. The low
levels reported in the marine environment encourage the development of adapted
methodologies to estimate predicted environmental concentrations (PECs). In the
present work, the occurrence of VLF and its major human metabolites was
investigated at a Mediterranean coastal site directly impacted by a submarine
outfall. Concentrations of VLF and its metabolites were measured in the different
compartments i.e. in water with passive sampler, sediment and mussels. Predicted
concentrations of VLF and its main human metabolites were estimated in seawater
taking into account the sold amounts of VLF, its human metabolism and the
diffusion and dilution of the compounds in the coastal zone using an adapted
hydrodynamic model (MARS 3D) developed by Ifremer. In seawater, estimated
concentrations were in a good agreement with measured levels. Moreover,
concentrations in mussels were estimated using concentrations estimated in
seawater and a bioconcentration factor (BCF) linear model described in the
literature for marine mussels. Estimated concentrations in biota were then
compared to the concentrations in mussels detected at the studied site.
Concentrations estimated with the BCF model were overestimated compared to
measured concentrations, which could be explained by a possible metabolism of
these compounds by mussels, not taken into account in the estimations. Moreover,
attenuation mechanisms such as sorption on suspended matter could explain a
lower availability of compounds for mussels in the water column and a lower
bioconcentration in organisms than those expected. Studies on sorption
mechanisms and metabolism of these compounds in mussels should be further
performed, in order to improve these estimations. As organisms are long-term
exposed to low concentrations of pharmaceuticals, possible effects could be
observed. The use of sensitive approaches, such as “omics” approaches, already
used for other pollutants such as heavy metals, could help obtain this information.
669
THE EMBRYOTOXİC AND GENOTOXİC EFFECTS OF WIDELY USED
BETA BLOCKERS ON SEA URCHIN (Paracentrotus lividus) EMBRYOS
M.A. Karaaslan, University of Ege; H. Parlak, . Ãakal Arslan, M. BoyacǄoфlu,
Ege University
Pharmaceutically active compounds have attracted great attention last decades
because of their potential environmental affects (Oetken ve et al., 2005; Zuccato et
al., 2006; Dzialowski et al., 2006 and Triebskorn et al., 2007). Beside the expected
impacts, depends on the concentrations of pharmaceuticals, unexpected side effects
also can be occurred like failure in reproduction or change in genome structure. In
our study the effects of Atenolol, propranolol, metoprolol and nadolol are being
investigated by embryos of sea urchin Paracentrotus lividus which is one of
important member of aquatic ecosystems. For this purpose we exposed sea urchin
embryos to the selected beta blockers in order to find out embryotoxic, genotoxic
and cytotoxic effects of them. According to our results the EC50 values of
embryotoxicity are 0,232 mg/l for Propranolol; 9,32 mg/l for Metoprolol, 33,802
mg/l for Atenolol and 53,08mg/l for Nadolol. Also we detect some chromosomal
abnormality like mitotic bridge and scattered formations. Considering all the results
obtained from tested beta blockers we can concluded that beta blockers have effects
on embryonic development of sea urchin and these effects can be seen on
embryonic stages, larval development and cytotoxic level.
670
Toxicity, Bioaccumulation and Biotransformation of Silver Nanoparticles in
Marine Organisms
H. Wang, University of Massachusetts / Plan, Soil and Insect Sciences; K.T. Ho,
U.S. EPA / Atlantic Ecology Division; K. Scheckel, US EPA; F.F. Wu, State Key
Laboratory of Environmental Criteria and Risk Assessment; M.G. Cantwell,
Atlantic Ecology Division; D.R. Katz, US EPA / Atlantic Ecology Division; D.B.
Horowitz, U.S. EPA, ORD, NHEERL / Atlantic Ecology Divison; W.S. Boothman,
U.S. EPA / Atlantic Ecology Division National Health and Environmental Effects
Research Laboratory Office of Research and Development; R.M. Burgess, U.S.
EPA / Atlantic Ecology Division
The toxicity, bioaccumulation and biotransformation of citrate and
polyvinylpyrrolidone (PVP) coated silver nanoparticles (NPs) (AgNP-citrate and
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AgNP-PVP) in marine organisms via marine sediment exposure was investigated.
Results from 7-d sediment toxicity tests indicate that AgNP-citrate and AgNP-PVP
did not exhibit toxicity to the amphipod (Ampelisca abdita) or mysid
(Americamysis bahia) at Ag2S (32-42%) > Ag metal (Ag0) (3-11%). In N. virens,
AgCl (25-59%) and Ag2S (10-31%) were generally decreased and, Ag metal
(32-44%) increased, relative to the sediments. The patterns of speciation in the
worm were different depending upon the coating of the AgNP and both types of
AgNPs were different than the AgNO3 salt. These results show that the AgNP
surface capping agents influenced Ag uptake, biotransformation and/or excretion.
To our knowledge, this is the first demonstration of the bioaccumulation and
speciation of AgNPs in a marine organism (N. virens).
671
Gaps and needs in the implementation of MSFD Descriptor 8: the selection of
an appropriate core set of contaminants for monitoring
V. Tornero; G. Hanke, Institute for Environment and Sustainability - Joint Research
Centre
The Marine Strategy Framework Directive (MSFD) is the policy framework for
protection of the European Seas. The input of contaminants into the marine
environment is considered under MSFD descriptor 8 as one of the anthropogenic
pressures which needs to be assessed by EU Member States. By 2012, the first
substantial steps in the implementation of the directive were taken, including the
preparation of the first phase of the national marine strategies, i.e. Initial
Assessment, Determination of Good Environmental Status (GES), and Setting
Environmental Targets and Indicators. The European Commission Joint Research
Centre (EC JRC) in-depth assessment of the Member State’s submissions for the
MSFD and the subsequent discussions within the MSFD Expert Network on
Contaminants have allowed the identification of gaps and needs regarding the
MSFD implementation. The main identified contaminant-related issues are the
selection of the chemical pollutants and best matrices for monitoring and the
quantitative criteria for GES assessment. Moreover, the importance of designing
monitoring programs compatible and integrated with the EU Water Framework
Directive (WFD) and Regional Sea Conventions (RSCs) has also been stressed,
along with the need to cover open and deep sea areas in an appropriate,
representative and efficient way. These results can help to make suggestions for
improvement in the next phase of MSFD implementation. For example, it has been
suggested that harmonization within the EU might be improved by selecting an
appropriate core set of contaminants of concern and ensuring they are well covered
and monitored by all countries. While land-based issues shall be tackled by the
WFD, the marine environment needs, within the MSFD, provisions which go
beyond the WFD. Additional sources of information on pollutants in the marine
environment should therefore be exploited, and quality standards and monitoring
approaches made more consistent. Hence, the EC JRC is compiling information on
all chemical contaminants which are released at sea and can potentially cause harm
to the marine wildlife, in particular emerging pollutants which derive from new or
growing human activities. These include e.g. shipping, resource exploitation,
aquaculture and historical dumping. This information would complement efforts
done under the WFD and so, support the establishment of an appropriate and
consistent coastal to open sea framework for MSFD Descriptor 8 implementation
across Europe.
672
Distribution of organophosphate flame retardants in Mediterranean common
dolphin tissues
G. Santín, IDAEA-CSIC / Environmental Chemistry; C. Corcellas, IDAEA /
Department of Environmental Chemistry; J. Gimenez, R. de Stephanis, Estación
Biológica de Doñana (CSIC) / Department of Conservation Biology; E. Eljarrat,
IDAEA-CSIC / Department of Environmental Chemistry; D. Barcelo,
IIQAB-CSIC / Institute for Environmental Assessment and Water Research
Abstract Flame retardants (FRs) are widely used to increase the fire resistance of
materials. Due to the ban of polybrominated diphenyl ethers by the Stockholm
convention in 2009, the FRs industry has been using other families of FRs, such as
organophosphate FRs (OPFRs).These OPFRs are used in a wide variety of
materials as FRs and also as plasticizer, which finally end up in the aquatic
ecosystems contaminating sediments as well as biota. OPFRs can cause a delayed
neuropathy, which can lead to irreversible paralysis. Besides neurotoxicity, OPFRs
are also known for being endocrine disruptors and carcinogenic. OPFRs have been
found in environmental samples (indoor air, house dust, drinking water, river water
and sediment) as well as in some biota (fish, mussels and bird eggs) and human
samples to date. There are not enough data to conclude a specific way of
bioaccumulation. The purpose of this study is to assess for the first time the
occurrence and levels of 16 OPFRs in common dolphin samples from Alboran Sea
(Spain). Moreover, the distribution of OPFRs in different dolphin tissues (blubber,
muscle, liver, brain and kidney) is investigated. OPFRs were detected in all
samples. Total OPFR concentrations were between not quantified (NQ) to 24.7
µg/g lw. Thirteen out of sixteen tested analytes were detected. Only V6, TDCPP
and TBNPP were not detected, and TEHP was detected but at levels below the limit
of quantification. The highest concentration levels were obtained for IPPP, IDPP,
TCPP and TPhP. As regards the detection frequency, TBEP was the most frequent
compound, with 88% detection frequency, followed by TBP. The most
contaminated sample was a brain tissue in which IDPP was reached a concentration
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of 18.3 µg/g lw. The most contaminated tissue in terms of total OPFR concentration
is blubber, with a median concentration of 127 ng/g dw. This means that these
compounds apparently have the same bioaccumulation behavior as other FRs such
as PBDEs. The next most contaminated tissue was muscle, followed by brain,
kidney and finally liver. Keyword: organophosphorus flame retardants, marine
ecosystem, common dolphins. Track and session: F - Identification and
prioritization of emerging contaminants .Emerging Contaminants in the Marine
Environment: Presence, Effects, Regulation. Presentation preference: platform

Assessing the exposome: Prioritization, biomonitoring,
modeling and experimental assessment of exposure factors
(II)
673
Incorporation of antimony and copper in pregnant women from traffic
pollution
M. Fort; J.O. Grimalt, Environmental Chemistry; X. Querol, Institute of
Environmental Assessment and Water Research IDAEA-CSIC; J. Sunyer, Centre
for Research in Environmental Epidemiology
The concentrations of antimony (Sb) and copper (Cu) in urine samples of 466
pregnant women from an urban area (Sabadell, Catalonia, Spain) have been studied.
The geometric mean levels of Sb and Cu were 0.28 and 13 μg/g creatinine,
respectively. Positive associations between urine concentrations of Sb in pregnant
women and traffic density at their home streets have been observed. This metal is a
common component of brake linings being present in the urban atmospheric
particles as consequence of vehicular use. Cu is also an important component of
brake linings but no significant association between road traffic and urine
concentrations was found. This lack of association is probably due to the regular
presence of traces of this metal in food which constitutes an additional input in
women. Positive associations between urine Sb concentrations and maternal
physical activity have been observed which may respond to higher intake of this
element by inhalation of urban atmospheric particles. Higher concentrations of Sb
and Cu were found in the maternal urine samples collected in winter which may
reflect a higher degree of urban atmospheric pollution by higher particle
re-suspension and lower dispersion due to stable thermal inversion episodes during
dry and cold periods. These results identify traffic as a specific source of Sb
exposure for human populations and, specifically, pregnant women. Part of the Cu
intake could also be contributed from traffic but in the context of the diverse Cu
inputs in the Sabadell cohort this source could not be identified with statistically
significance. In any case, the reported results evidence a potential exposure to Sb of
children during the fetal growth in mothers living near streets with heavy traffic. To
the best of our knowledge, this is the first study considering the associations
between human exposure to this metal and traffic pollution.
674
Mass spectrometric strategies for targeted and non-targeted exploration of the
exposome
M. Lamoree, VU University, Institute for Environmental Studies / Institute for
Environmental Studies
In the past decades, Effect-Directed Analysis (EDA) – in which chemical analytical
techniques are combined with (in vitro) bioassays to identify environmental
contaminants capable of causing adverse effects – has developed into a promising
tool for investigative monitoring that can also be applied to explore the exposome
of e.g. wildlife. During our studies, expertise was gained for the identification of
environmental contaminants in various matrices using high resolution mass
spectrometry, but we realized that dedicated compound databases including
chemicals that could be encountered in the environment under study, such as house
dust, would aid the identification process to a great extent. Horizon scanning
provides useful information about compounds to which we are exposed in daily life,
facilitating their identification in exposure media like house dust or human matrices
For further exploration of the exposome, the identification of unknown compounds
may be complemented by the use of targeted mass spectrometric strategies for the
trace level quantification of known emerging contaminants and their metabolites,
delivering data that can be used for further in-depth epidemiological studies.
Reliable information regarding – often low – levels of toxicants in human matrices
obtained by cohort analysis enables the assessment of the impact of these
compounds on human health. In addition, targeted and non-targeted metabolomics
approaches were developed for mapping the biological consequences of exposure
to specific environmental contaminants, as a follow-up of the exposomics work. In
this presentation, the above approaches for the study of the exposome from multiple
angles will be discussed in more detail and examples will be given to demonstrate
their suitability.
675
Neutral loss screening of mercapturic acids - compensating matrix effects by
post column infusion
R. Bloch, Helmholtz Centre for Environmental Research GmbH / UFZ; M.
Plassmann, Department of applied environmental science; W. Brack, M. Krauss,
Helmholtz centre for environmental research - UFZ / Effect Directed Analysis
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One of the major challenges for modern medicine is the prevention and treatment of
so-called civilization diseases such as dementia or allergies. The impact of the
genome on these diseases is considered rather low. Consequently, the
environmental impact on our health has to be investigated. The daily uptake of
chemicals by polluted air, water, and food, as well as the application of cosmetics
and pharmaceuticals, causes electrophilic stress in the human body, which might
result in diseases. In this study, we characterized the electrophilic burden by
analysing mercapturic acids (MA), the breakdown products of glutathione
conjugates. We established an untargeted neutral loss screening method for the
analysis of MA in human urine using direct injection liquid chromatography –
tandem mass spectrometry (LC-MS/MS). Because urine is a very complex and
diverse matrix, there is a high variation in ionization behaviour within and between
different samples. This results in poor comparability of samples and distortion of
signal intensities. Therefore, matrix effects were monitored by constant post
column infusion of an isotope-labelled standard, making it possible to compensate
intra- and inter-sample deviations in ion suppression. We analysed 20 urine samples
of pregnant women considering their exposure to tobacco smoke. By applying post
column infusion, matrix effect profiles were recorded and used to standardize the
different samples. Several compounds could be tentatively identified using a
suspect compound search. However, no discrimination of samples according to
cotinine concentrations was observed. This could be due to the low number of
subjects and alternative nicotine uptake pathways. Nevertheless, the high diversity
of the individual MA profiles is an indication for the multiplicity of possible risk
factors. In conclusion, both MA screening and matrix compensation are promising
tools for the evaluation of human exposure to chemicals and the identification of so
far unknown, but potentially harmful compounds.
676
The dynamics of the human contaminants cocktail: Employing longitudinal
POPs data from Northern Norway (1979-2007) and mechanistic models
T.M. Sandanger, UiT The Arctic University of Norway / departement of
community medicine; T.H. Nøst, NILU Norwegian Institute for Air Research /
MILK; J.. Odland, University of TromsÃ; K. Breivik, Norwegian Inst. for Air
Research
Humans are continuously exposed to a substantial number of contaminants, and no
study can capture the overall complexity. The present work has summarized the
time trends across almost thirty years for 24 polychlorinated biphenyls (PCBs), 17
organochlorine pesticides including metabolites (OCPs), 3 polybrominated
diphenyl ethers (PBDEs), and 10 per- and polyfluoroalkyl substances (PFASs) in a
set of persons. These trends were based on analyses of serum sampled from 53 men
in Northern Norway in 1979, 1986, 1994, 2001, and 2007. DDTs decreased from
1979, many PCBs from 1986 whereas PBDEs were low throughout and PFASs
increased until 2001 and decreased thereafter. The compositional patterns changed
according to the trends yet PFASs were dominant in most years. Based on these
results, the understanding of temporal aspects of human concentrations can provide
a holistic view on human exposure to contaminants in terms of complexity and
dynamics. A close resemblance could be observed between human concentrations
and the overall global emission estimates for the different compound groups. Also,
emission-based environmental and human accumulation modeling could reproduce
temporal trends for PCBs and the age group patterns observed in measurements.
Predicting individual PCB concentrations in two cross-sectional studies including
pregnant and postmenopausal women displayed realistic concentrations compared
to measurements. Predicting concentrations previous in their life course revealed
temporal aspects providing valuable illustrations of variation over time in PCB
concentrations within and between individuals. In the longitudinal study, the time
trends were specific to the different compound groups and the diverging changes
likely largely relate to different production and use histories along with
environmental and human persistence. These perspectives clearly show the close
relation between use and concentrations and have implications for considerations of
human exposure. Keywords: POPs, mechanistic models, emissions, cocktail
677
Modeling the exposure history of human individuals to persistent organic
pollutants
F. Wania, University of Toronto at Scarborough / Department of Physical and
Environmental Sciences; M.J. Binnington, UTSC - Dept. Physical &
Environmental Sciences / Physical Environmental Sciences; S.A. Wood, J.M.
Armitage, University of Toronto - Scarborough / Department of Physical and
Environmental Sciences; T.H. Nost, NILU Norwegian Institute for Air Research;
K. Breivik, Norwegian Inst. for Air Research
Combined environmental fate and food chain bioaccumulation models provide the
capability to simulate, through a fully mechanistic description of the relevant
thermodynamic and kinetic processes, a persistent organic pollutant (POP)’s
journey from release into the environment to its accumulation in humans.
Non-steady-state models allowing time-variant simulations covering periods of
multiple decades have been used to estimate the average exposure history of
different population cohorts to POPs. Such assessments may then serve as a
complement to empirical biomonitoring studies evaluating a population's exposure
to POPs. It is of substantial interest to identify sources of variability in the measured
human concentrations. Biomonitoring studies often obtain additional information
on the sampled individuals through questionnaires. Collected data generally include
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age at sampling, date of sampling, gender, body mass index, number of children and
age at birth, breastfeeding habits, and detailed dietary composition. While such data
can be used to find statistical associations between measured contaminant
exposures and potential influential factors, statistical analyses cannot identify
causal relationships and provide ultimately no mechanistic understanding of the
processes underlying human POP exposure. However, the same questionnaire
responses can also be used to individualize the parameterization of the human in
mechanistic exposure models. In other words, instead of only calculating average
population exposure, the models can be used to simulate the distinct exposure
histories of all sampled human participants individually. Here we present the results
of three studies simulating the exposure of individuals to polychlorinated biphenyls
(PCBs) using the environmental fate and bioaccumulation model CoZMoMan or
similar model combinations. The models generally succeed in predicting
population average exposure. Also the range of predicted PCB exposures generally
agrees with the range of measured exposures. Trends with key variables, such as
BMI and age, were mostly similar for the measured and simulated concentration
data. However, in two studies the models attributed more of the variability in PCB
exposure to inter-individual differences in dietary composition than a statistical
analysis of the measured data would support. The measured data indicated that
there were other sources of variability not currently accounted for in the models.
678
Cleaning Product Ingredient Safety Initiative: Product-Type-Specific
Exposure Assessment
S. Williams, Baylor University; M.C. Ciarlo, EA Engineering, Science, and
Technology; C. Horne, EA Engineering, Science, and Technology / Water and
Natural Resources; B. Greggs, Soleil Consulting; P.C. DeLeo, American Cleaning
Institute; B.W. Brooks, Baylor University / Dept of Environmental Science
The Cleaning Product Ingredient Safety Initiative (CPISI) is a multi-year effort to
conduct a screening-level risk assessment for all identified chemical ingredients in
the consumer cleaning products manufactured by the member companies of the
American Cleaning Institute (ACI). One objective of the CPISI was to calculate
deterministic estimates of intake for each cleaning product through each possible
exposure route. The base requirements for the estimates are 1) the concentration at
the point of exposure, 2) the frequency and duration of product use, 3) the amount
used, 4) the body weight of the exposed individual, and 5) route-specific parameters
(respirable fraction, skin contact area, etc.). In this exercise, only intended uses of
the products were considered. To establish concentrations of ingredients in the
products, we revisited data gathered earlier in the program, and also gathered
formulation information (i.e., frame formulas) for each product type from trade
literature, company surveys, and other resources. Ranges of concentrations for each
ingredient in each product within the scope of the CPISI were gathered, in the
context of its functional use class (FC). Other exposure parameters were collected
from previous efforts on habits and practices conducted by the American Cleaning
Institute, and from additional resources such as EPA’s Exposure Factors Handbook
and the Human and Environmental Risk Assessment for Cleaning Products.
Estimates of exposure were calculated and incorporated into a database, and when
ingredients were used in multiple product types, estimates of aggregate exposure
were also developed and integrated. This effort has culminated in development of a
database which links cleaning products to their respective types to ingredients and
ingredient functional use classes (FC) to relevant exposure models and ultimately to
an upper-bound point estimate of intake under typical conditions of product use.
This database will be available through ACI’s Science portal. Future efforts will
compare these exposure estimates to safety values for each ingredient. Should the
margin of exposure exceed an acceptable threshold, refinement of the exposure
estimates may become necessary. Numerous opportunities exist for refinement of
these exposure estimates, including re-examination of ingredient concentrations
and use patterns for each product.

Effect Modelling of environmental systems - extrapolation and
prediction of species response (II)
679
Benefits of ecological modelling for risk assessors
M. Wang, WSC Scientific GmbH / Dept Efate Modelling
While population modeling and other mechanistic modelling approaches are used
occasionally as a higher tier risk assessments of chemicals, these methods are not
yet fully integrated into the present risk assessment scheme. This is partly due to the
fact that population models are complex and not easy to understand by non-experts,
but it is also due to concerns regarding the reliability and realism of population
models. For example, it is often stated that there are large uncertainties in complex
population models and that some data needed to address a specific risk may not be
available. We therefore evaluate the uncertainties and the realism involved in
standard risk assessments and show how many of them can be addressed using
modelling. We show which benefits models offer to risk assessors, particularly for
reducing uncertainties included in standard risk assessments. While all data used in
standard risk assessment are also included in population-level risk assessments,
much more additionally data are usually considered in the latter. In addition, effects
can be studied in greater depth, determining which ecological or toxicological
factors mainly influence the risk for a particular species and under which
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conditions/scenarios a risk may occur. Safety factors are used in standard risk
assessment, which may or may not be large enough to cover uncertainties and
natural variability. However, modeling approaches are often fully probabilistic,
ensuring that even rare events (e.g. particularly high exposure in few animals or
effects in years with very unfavorable weather conditions) can be studied. The
comparison of population-level risk assessments vs. standard risk assessments
shows how risk assessors can greatly benefit from using models to reduce
uncertainties of standard risk assessments by taking all our knowledge of a species
into account instead of focusing only on exposure and toxicity.
680
Modelling effects of variable herbicide exposure to terrestrial plant
communities in field boundaries
J. Reeg; T. Schad, EnSA; K. Körner, University of Potsdam; A. Solga, Ecology;
T.G. Preuss, Bayer CropScience / Environmental Modelling; F. Jeltsch, University
of Potsdam
Plant communities of field boundaries are potentially impacted by herbicide
exposure due to drift. The intensity of exposures varies e.g. due to wind and
application. Risk assessments aim to evaluate the impact on plant communities.
With respect to ecotoxicological testing, guidelines (OECD, US EPA) define
experiments on individual species. They do not take interactions of individuals
within or amongst species into account. Especially these intra- and interspecific
interactions influence plant community dynamics. By linking a landscape-scale
exposure model (Xplicit) to a mechanistic plant community model (IBC-grass), we
simulate the effect of variable herbicide exposure on herbaceous plant communities
neighbouring treated fields. IBC-grass is an individual-based plant community
model for grasslands using the trait-based plant functional type (PFT) approach to
cover a wide range of species characteristics. Based on an extensive literature
research, we compiled a list of herbaceous plant species typically forming field
boundary communities in Europe. According to that, IBC-grass was parameterized
and the regional species pool classified into PFTs. Due to the individual-based
approach of IBC-grass, we were able to transfer individual-level risk effects (as a
species effect distribution; Xplicit) to PFT individuals within IBC-grass. Exposure
effects were simulated on local patches of 3 m² along a distance gradient from the
crop field. Species effect distributions were generated by Xplicit. On community
level, effects on functional diversity and richness as well as on biomass were
analyzed. On population level within the community context, effects on population
size, biomass and the recovery potential were studied. Close to the field edge,
simulated PFTs showed - besides short-term direct effects - also long-term indirect
effects in the community context that are related to interactions between
individuals. Variable exposure showed that years of low herbicidal disturbance
have the potential to reduce long-term effects. Applying our model approach makes
it possible to upscale from individual herbicide effects to community responses.
Including variable herbicide exposure adds more realism to our mechanistic model
approach at landscape-scales. Thereby, potential future assessment endpoints can
be adressed.
681
Coupling aquatic IBMs and ecosystem models to interpolate effects from the
laboratory to the field
T. Strauss, Research Institute gaiac / Research Institute Gaiac; F. Gabsi, Rifcon
GmbH; M. Hammers-Wirtz, Research Institute gaiac; P. Thorbek, Syngenta /
Environmetal Safety; T.G. Preuss, Bayer CropScience / Environmental Modelling
For the application of mechanistic population models in ecological risk assessment,
an important question is still under debate: Which level of complexity is needed for
a realistic and accurate description of population dynamics? In this study, we
combine a laboratory individual-based population model (IBM) for D. magna
(IDamP) and a complex stoichiometric lake model (StoLaM), to create the DaLaM
(Daphnia Lake Model). We used DaLaM to predict population dynamics of two
ecotoxicologically relevant laboratory test organisms, D. magna and the green alga
Desmodesmus subspicatus, under realistic field conditions. In DaLaM, the variable
environmental conditions such as light, temperature, and nutrient cycling are
realistically simulated. Also for the population dynamics of both planktonic
species, we integrate a high number of biological processes, but we deliberately and
drastically simplify the community complexity including only two trophic levels
and two species. For model testing, we used data from several aquatic mesocosm
studies lasting several months, and from a 2-year mesocosm study including two
winter seasons. Our aim is to demonstrate the predictive power of detailed models
in which the parameterization of the different biological processes was based on
laboratory experiments, for extrapolating from individuals in the laboratory to
populations in the field. We will show DaLaM’s ability to predict the overall
population pattern of phytoplankton and daphnids in the mesocosms, indicating that
the essential mechanisms and main drivers of the system have been included in the
present modeling approach. Also the possibility to simulate direct and indirect
effects on the Daphnia-phytoplankton interactions for scenarios using insecticides
as well as herbicides, will be discussed.
682
A new modeling approach for population level risk assessment of lagomorphs
J. Kleinmann, WSC Scientific GmbH; M. Wang, WSC Scientific GmbH / Dept
Efate Modelling
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Plant protection products are indispensible for modern agriculture and contribute to
food quality and quantity, but they imply a risk to non target organisms and
populations, which makes a reliable risk assessment a huge challenge for science
and industry. Models can represent a good and in some cases the only practical
method, e.g. when evaluating the effects of multiple stressors, for risk assessment.
To evaluate these effects and extrapolate risk, e.g. between species or compounds, a
popualtion model for lagomorphs is used. We developed a new precedure for
spatial movement of individuals, which provides model output that is
methodologically very close to field data. Home range sizes of individuals are not
directly calibrated, but emerge from the sum of movement decisions of individuals.
This very flexible approach makes it possible to simulate intraday spatial
movements and field like home range behaviour for mammals. In the first part of
the analysis we show that simulated spatial movement of animals is reproduced
realistically and matches observations from field studies. Also resulting home range
sizes are shown to be realistically simulated. Methodological differences of
different field studies, like varying home range calculation periods, are recreated
using a virtual observe perspective. In the risk assessment of chemicals the portion
of time foraging (PT) in different habitats is an important factor determining
exposure. Our model is able to predict these values. After a detailed validation of
the model, effects by multiple stressors are analyzed in different landscapes and
with different scenarios. It is shown how landscape structure affects the resulting
effects, which are related to home range size and spatial dispersal movements.
Furthermore, it is shown, how the properties of different compounds (e.g. dose
response) used in agriculture affect populations in a landscape specific way.
Population models offer a suitable tool to study effects of multiple stressors, like
different pesticides, habitat or seasonal survival rates and agricultural practice.
With the proposed approach a new level of detail, including intraday movements,
and spatial behavior can be obtained. This method helps to understand and detect
processes relevant for population dynamics, brings new possibilities for model
validation and directly simulates PT-values for all habitats in the simulated
landscape which makes it a helpful tool for risk assessment.
683
Comparative external validation of common aquatic toxicity prediction tools:
Informing selection and development of tools for alternatives assessment.
F. Melnikov, Forestry and Environmental Studies; A. Voutchkova-Kostal, George
Washington University / Chemistry; J. Kosal, Sustainability AZ; J.L. Tunkel, SRC,
Inc. / Environmental Health Analysis; P. Anastas, Yale University / Center for
Green Chemistry and Green Engineering; J. Zimmerman, Yale University
Alternatives toxicity assessments often necessitate the filling of experimental data
gaps with predictive models. Since aquatic toxicity is a typically a required and
fundamental criterion for assessing hazard, a number of predictive tools have been
developed by regulatory agencies (US EPA), academia, and the private sector. Most
methods estimate acute and chronic aquatic toxicity via Quantitative Structure
Activity Relationships, while a few rely on property-based design guidelines.
However, predictive ability of the available, computerized methods has not been
compared in the last decade. Authors have experience developing a range of
toxicity models based on molecular fragments, modeled electrochemical properties,
nuclear magnetic resonance spectra, and electronic parameters determined from
quantum mechanics calculations. The goal of the collaborative, interdisciplinary
assessment was to compare, evaluate, and validate predictive tools and guidelines
for aquatic toxicity. We identified a data set distinct from the training sets of all
freely available QSAR tools, some proprietary software, and the most recently
property-based design guidelines developed by the authors. The results are based
on two data sets of 306 and 286 chemicals and aquatic toxicity measurements
isolated from ECHA and ECOTOX database, respectively. Using these data sets,
we evaluated the predictive power and applicability domains of the aforementioned
methods. The experimental data was combined with physical and reactivity
parameters to identify types of chemicals with highest error rates and margins. The
results elucidate best application practices in green chemistry and regulatory
assessments, and expound opportunities for the development of in silico aquatic
toxicity prediction tools.

Addressing data collection and computational challenges in
LCI (II)
684
The importance of going beyond standard LCI databases: Lessons from a
Meta-Analysis of Potable Water Supply System LCAs
N. Meron, The Porter School of Environmental Studies; G. Thoma, University of
Arkansas / Department of Chemical Engineering; V. Blass, Tel-Aviv University /
The Recanati Graduate School of Business Administration; Y. Garb, Ben-Gurion
University of the Negev / Blaustein Institutes for Desert Studies Social Studies
Unit
The life cycle assessments (LCAs) for an overwhelming portion of products and
services must draw on estimates of the environmental impacts of potable water.
Close to a hundred LCAs have been published characterizing the impacts of water
supply systems, however, the great diversity of the systems and their location yield
a diversity of LCA results. Thus, in the absence of localized Life Cycle Inventories
(LCIs), most analyses draw their impact figures for water from one of a few
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standard life cycle inventories, whose applicability to a given local case is
uncertain. This has led for a call for increased harmonization of LCA efforts to
allow comparison and pooling of results. Here we describe a comprehensive and
rigorous review of LCAs of water-supply systems and sub-systems, which allows
us to better understand the sources of variation in these studies, and identify those
elements of the water-supply system with the consistently highest environmental
impacts. This review utilized a systematic differentiation of the subsystems,
functional units, and system boundaries referenced in each of over 100 candidate
studies to produce a comparable subset of 34 LCA studies. Next, statistical
techniques (cluster analysis and analysis of means) were used to isolate and validate
the main causes of variation and the sub-systems in which these are most
pronounced. It shows the presence or absence of desalination (and thermal
desalination in particular) as an overwhelming determinant of the environmental
impacts of water supply systems, with other factors in a secondary role. Our results
show the importance of LCA that goes beyond standard LCI databases to consider
the local contexts of water production, and points the way to doing so without
conducting a localized analysis in each case. Given the large variation we describe
in the impacts of water supply systems (from 0.2 to 3.4 Kg CO2-eq/m3 of supplied
water), a LCA of water-intensive products drawing from a standard LCI databases
could be inaccurate in many settings, especially in a region with desalination--an
uncertainty that can be reduced considerably by taking this into account.
685
Temporally disaggregated data for the life cycle assessment of services
provided by ICT
T. Dandres, CIRAIG; E. Maurice, CIRAIG - École Polytechnique de Montréal /
Chemistry; K. Nguyen, Synchromedia École de Technologie Supérieure; Y.
Lemieux, Ericsson Canada; M. Cheriet, Synchromedia École de Technologie
Supérieure; R. Samson, Ecole Polytechnique de Montreal / Department of
Chemical Engineering
The proper functioning of the modern society relies increasingly on information
and communication technologies (ICT). However, despite that ICT have some
positive effects on the society, they also have impacts on the environment. Indeed, it
was estimated in 2007 that ICT contributed to 2% of the global anthropogenic
greenhouse gas (GHG) emissions, the same amount that the aviation sector.
Therefore, many efforts are being made to lower the overall environmental
footprint of ICT. The life cycle assessment (LCA) could be a good candidate for
that purpose, but it faces several methodological challenges. In this study, the focus
is made on electricity modeling in the LCA of ICT. Indeed, both the electricity
generation by power plants and the electricity demand by ICT usually vary all the
time independently. However, these temporal phenomena are commonly neglected
in LCA. To improve the LCA methodology, a dynamic LCA approach based on
temporally disaggregated data, has been used to model environmental impacts
attributed to the electricity consumption of data centers in different regions of
Canada. Additionally, a dynamic consequential LCA approach has been developed
to minimize in real time, the GHG emissions of two data centers working in cloud
computing. Results show that an LCA based on annual aggregated data would
underestimates by 10% the GHG emissions of the data centers during the use phase
when compared to the dynamic LCA using real-time data. Regarding the real-time
GHG emissions minimization of the cloud computing: the dynamic consequential
LCA allows for a reduction of 35% of the cloud computing GHG emissions when
compared to the conventional LCA. The results obtained in this project highlight
that temporal aspects should not be neglected by default when studying dynamic
ICT systems. With the emergence of ICT, it becomes pertinent to consider regional
and temporal aspects of both generation and consumption of electricity in LCA and
carbon footprint assessment. Moreover, the case of systems optimized in real-time
thanks to ICT is problematic since the current methodologies are not able to
compute the reduction of GHG emissions achieved by the smart management of
electricity in such systems. Therefore, there is a need to update the current LCA and
carbon footprint guidelines for the ICT sector. It should be recommended to use
regional temporally disaggregated data to evaluate ICT when ICT power demand
and regional electricity generation vary over time.
686
Indoor air quality impacts in a regional energy conservation district: Life
cycle model and baseline data collection
M.M. Bilec, W.O. Collinge, University of Pittsburgh / Civil and Environmental
Engineering
The potential of green buildings to significantly improve occupant health and
productivity while mitigating the effects of anthropogenic climate change and
reducing energy use remains unclear. However, many initiatives have proceeded to
set aggressive energy and greenhouse gas emission reduction strategies. We have
introduced the term Energy Conservation Districts (ECDs) to describe such
initiatives which are taking place in a specific geographic area on the order of a city
neighborhood or business district. In this research we are conducting an indoor air
quality (IAQ) pilot study to establish baseline IAQ conditions and associated
human health and productivity impacts in an ECD located in Pittsburgh, PA, USA.
Factors influencing energy use in buildings, such as ventilation and envelope
modifications, can influence IAQ directly, whilce indirect effects may be linked to
geographically co-located energy supply and transport processes. We outline a
geographically specific LCA model coupling building energy use models with both
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direct and indirect life cycle impacts, showing how proposed energy savings
measures could influence IAQ. The Use-Tox life cycle impact assessment (LCIA)
model is used as a source of effect factors, while exposure assessment is assessed
with a modified indoor-outdoor compartment model compatible with Use-Tox. We
also outline a protocol for data collection to establish baseline IAQ conditions
within the subject ECD. The baseline data will be used to generate an existing
conditions LCA model which can be adapted to simulate proposed energy use
reduction measures.

challenges relate also to the mass balance between input and output of the
organisation, which requires an evaluation of how to deal with stocks, and the
variability of the organisation boundaries from year to year, as the organisation is
growing with acquisition of new brands, production plants, and activities. This
paper presents and discusses key methodological aspects of the OEF that came out
from the application into the agricultural machinery sector, focussing in particular
on the modelling of the product portfolio and on system boundary definition when a
tracking performance approach is adopted.

687
Uncertainty and sensitivity analyses in LCA: a review and application to noise
characterization
E. Igos, CRP Henri Tudor / Resource Centre for Environmental Technologies
CRTE; R. Meyer, Public Research Centre Henri Tudor / Resource Centre for
Environmental Technologies CRTE; E. Benetto, CRP Henri Tudor / Resource
Centre for Environmental Technologies CRTE; F. Querini, Resource Centre for
Environmental Technologies CRTE; A. Marvuglia, Luxembourg Institute of
Science and Technology (LIST) / Resource Centre for Environmental Technologies
CRTEResource Centre for Environmental Technologies CRTE; C. Beaudard,
Campus LyonTech La Doua
In the common practice, Life Cycle Assessment (LCA) studies regularly include
sensitivity analyses, but based on simple approaches and often limit uncertainty
analysis to Monte Carlo (MC). This work aims at highlighting the challenges of
uncertainty/sensitivity analyses related to data collection (uncertainty
characterization) and to computation (propagation methods and tools). The
application of the available methods to car tire noise characterization will identify
their limitations and added values. The most applied uncertainty propagation
method, MC analysis, can be improved by considering correlations, Latin
Hypercube or Bayesian MC approach. A few LCA studies explored the use of fuzzy
intervals which require less information. Hybrid method samples both on
probability and possibility distributions. Finally, analytical methods calculate the
variance of the inventory matrix based on Taylor series expansion. Local sensitivity
analysis (LSA) studies the effects of small inputs variations on the model output, by
varying one parameter at the time (OAT), building scenarios or calculating
derivatives. Global sensitivity analysis (GSA) explores the entire space of the
inputs and calculates their influence and interaction/non-linearity effects (method
of elementary effects or Fourier/Sobol variance decomposition). Noise
characterization models were used to evaluate the potential benefits of a new car
tire as compared to its base version and tested through uncertainty analysis (MC),
LSA (OAT) and GSA (Sobol). Due to lack of data, several distributions for a key
parameter were tested and led to different conclusions, which highlights the need of
reliable and numerous data for statistical methods. LSA and GSA identified the
same parameters which needed a better specification and GSA showed low
influence of interaction effects. Statistical methods require a good knowledge on
the input uncertainties, which was an obstacle for the tire noise results
interpretation. Some approaches allowed characterizing uncertainty with little
information and GSA quantifies the influence of parameters and the interaction
effects for a better understanding of the model. However, these techniques often
need the use of other software than the ones commonly used in LCA (e.g. Python
language here). Further research regarding the case study will concern a better
definition of key parameters identified from LSA and GSA, as well as the
application of other uncertainty propagation methods.

Endocrine Disruptors: Exposure, Hazard & Risk Assessment
(II)

688
Key methodological issues of Organisation Environmental Footprint: insights
from application in the agricultural machinery sector
A. Zamagni, Ecoinnovazione / LCA and Ecodesign Laboratory; G. Garavini,
Ecoinnovazione; P. Porta, P. Masoni, ENEA / LCA and Ecodesign Laboratory
The Commission Recommendation of 9 April 2013, which follows the
Communication “Single Market for Green Product”, recommends Product and
Organisation Environmental Footprint for the assessment and communication of
the environmental footprint of products and organisations, respectively. While pilot
tests are in progress under the coordination of DG Environment, an international
Group, leader in the production of agricultural equipment for tillage, seeding, crop
care, green maintenance and hay making, is implementing the OEF for its Italian
production plants. Being one of the first applications of the OEF, many challenges
arose, starting from the goal and scope definition. The purpose of the OEF study is
twofold: ) identify the relevant environmental aspects related to all the activities of
the organisation; ii) monitor the environmental performance improvements
following technical and managerial interventions on productive plants. The main
drivers of the organisation are both external and internal: to demonstrate the
corporation engagement towards a continuous environmental improvement; to get
useful insights to lower the overall impact of the organisation; to collect and
manage data in a rational framework useful for the optimisation of the organisation
management; to obtain data and indicators useful for a future sustainability report.
The scope of the analysis includes all the organisation activities in 2012 and 2013
and the related product portfolio. The latter includes all the products manufactured
by the organisation and commercialized with its own brand; products produced for
other brands; products produced purchased and sold with the organisation brand; all
the spare parts. The product portfolio count 23.563 different references in 2012 and
24.470 in 2013. Besides the huge number of products to be considered, the
148

689
Phase two of inter-laboratory validation of the Xenopus Embryonic Thyroid
Signalling Assay
S. Mothre, A. Sebillot, A.J. Tindall, Watchfrog S.A.; T. Iguchi, National Institute
for Basic Biology / Molecular Environmental Endocrinology; K.W. Buchholz,
Booz Allen Hamilton Inc. / Military HealthEnergy Environment; B. Demeneix,
MNHN/CNRS; G.F. Lemkine, D. Du Pasquier, Watchfrog S.A.
The Xenopus Embryonic Thyroid signalling Assay (XETA) was designed as a
screening assay to provide information on the potential of a test substance to alter
the normal functions of the thyroid system. The XETA provides a rapid (< 72h) way
to measure the response of embryonic stage tadpoles to potential thyroid disrupting
chemicals, allowing a efficient method for screening thyroid disruptors. In addition
to serving as a quick screen for thyroid active chemicals, XETA, could serve as a
potential alternative method to the in vivo Amphibian Metamorphosis Assay (AMA
- OECD TG231).The AMA test is based on the study of the metamorphosis of
tadpoles after three weeks of exposure to a given chemical, and includes
histological examination of the thyroid gland. XETA could provide an alternative
test that can be performed quickly, providing information that would be useful for
screening large number of molecules or testing environmental samples that couldn’t
be stored or sampled in large quantities The objective of the validation study is to
establish the relevance of the assay by assessing its sensitivity to detect disruption
of the thyroid system by compounds active at different points within the thyroid
system. The validation is intended to determine the performance and transferability
of the assay across a range of both experienced and naïve laboratories. XETA
utilizes free-living X. laevis embryonic-stage animals (stage 45 up to stage 47) in a
multi-well format to detect modulation of thyroid receptor signaling by potential
thyroid active chemicals. The assay is transcriptional-based, and uses a transgenic
tadpole line containing the THbZIP genetic construct to detect the activity of
Thyroid active molecules that work through various mechanisms. The phase one
ring test experiments gave the expected results for the chemicals chosen. A
statistical approach was determined and a great consistency of the results was
observed between laboratories. The XETA Phase I results demonstrate that the
assay provides reasonable sensitivity with the chemicals tested and is reproducible,
with a few exceptions, across replicates and labs. The XETA phase II will start early
2015 and active chemicals with modes of action that were not covered in phase I
will be tested. In addition, several inert chemicals will be selected to challenge the
assay and the statistical analysis procedure. The XETA protocol has been modified
in accordance to lesson-learned during the phase one.
690
Endocrine Disrupting Potential of Tebuconazole: a Xenopus laevis 27-day
study
R. Poulsen, University of Copenhagen / Department of Pharmacy; X. Luong,
University of California Berkeley / Department of Integrative Biology; M.
Hansen, University of California, Berkeley / Civil Environmental Engineering
Integrative Biology; B. Styrishave, Dep. of Pharmaceutics & Analytical Chemistry;
T. Hayes, UC Berkeley / Integrative Biology
Pesticides are used worldwide to reduce nuisances such as fungi, insects and weeds
and thereby increase agricultural yield. The environmental dispersion of these
agrochemicals has caused concern, as some are suspected of impairing immune
function and interfering with the endocrine system in wildlife. Azole fungicides are
a class of agrochemicals, which have shown high capacity for causing endocrine
disruption. In this group we find tebuconazole, a chemical used in the production of
cereals, fruits, and vegetables and as a preservative biocide. The heavy usage
underlines the need to investigate the fate of the compound in the environment and
its possible effects on ecosystems. Tebuconazole has been found in river water (up
to 3.2 ug L-1), sediment (up to 600 ug/kg dry wt) and in whole body extracts from
wild caught amphibians (363 ng/g wt). Existing literature indicates endocrine
disruption by inhibition of the enzymes CYP17 and CYP19 in the steroidogenic
pathway. A 27-day controlled exposure study of adult male Xenopus laevis was
conducted to examine the mechanism by which tebuconazole may disrupt the
steroidogenesis. Up to 12 different steroid hormones were measured using RIA and
GC-MS/MS in blood samples collected 12 days into the study and at termination
(day 27). This allowed for assessment of whether effects increased with exposure or
adaptation to the xenobiotic occurred. After 12 days of exposure to 100 and 500 ug
L-1 tebuconazole, significantly increased levels of testosterone (TS) and
dihydrotestosterone (DHT) and reduced concentrations of 17b-estradiol (bE2) were
observed. Exposure to 0.10 ug L-1 on the other hand resulted in decreased levels of
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TS and DHT. After 27 days of exposure, no effects were observed in androgen
levels while the effect on bE2 persisted. These results suggest that the hypothesized
inhibition of CYP17 and CYP19 takes place, but with CYP17 inhibition being
reversible and dominating at low concentrations while CYP19 inhibition dominate
at higher concentrations. The CYP19-inhibiting potential of tebuconazole was
confirmed in an in vitro enzyme assay and the action of the fungicide on CYP17
was further assessed by quantification of expression of CYP17 in gonads by
RT-qPCR. Significantly increased transcription was observed in frogs exposed to
500 ug L-1 and this may explain some of the observed adaptation to tebuconazole
exposure. Moreover, we observed very high tissue specific bioconcentration factors
(3.6
691
Ligand affinity of the Lymnaea stagnalis estrogen and retinoid-X receptors
(LsER and LsRXR): implications for detecting endocrine disruptors
A. Boulahtouf, IRCM Inserm U896 - Université Montpellier1; M. Grimaldi, IRCM,
Institut de Recherche en Cancérologie de Montpellier, INSERM, U896; M.
Coutellec, INRA / Ecology and Ecosystem Health UMR INRA Agrocampus Ouest;
A. Besnard, INRA / UMR ESE 0985; Y. Echasseriau, INRA; W. Bourguet, CBS
CNRS UMR5048 - INSERM U1054; P. Balaguer, INSERM U896 IRCM; L.L.
Lagadic, Bayer CropScience / Environmental Safety
The freshwater gastropod Lymnaea stagnalis has been selected as a test species for
the development of an OECD Guideline for reprotoxicity testing in molluscs. This
in vivo test will appear as a Mollusc Partial Life-Cycle Assay at Level 4 of the
OECD Conceptual Framework for Testing and Assessment of Endocrine
Disruptors (EDs). However, in L. stagnalis as in other mollusc species, the
existence, properties and ligand-affinity to ED-binding receptors are poorly
documented and even controversial, so that the endocrine origin of adverse effects
on individuals´ reproduction cannot be ascertained. The present study was therefore
designed to characterize the properties and ligand-affinity to ED-binding receptors
of L. stagnalis. The genomic resources recently acquired in L. stagnalis and
available for other molluscs were used to sequence LsER and LsRXR genes.
Expression vectors of these genes were synthetized and used for transient cell
transfection. Transactivation and binding tests were then performed with ligands
known to bind human ER and RXR (HsER and HsRXR). In parallel, the ligand
binding domains of LsER and LsRXR were modelled to characterize molecular
interactions between LsER or LsRXR and the tested ligands. The results showed
that LsER activity is constitutive and not mediated by known ligands of HsER,
including estradiol, its natural ligand, and bisphenol A. In contrast, LsRXR can be
activated by its natural ligand 9-cis-retinoic acid, and also by pharmaceutical (e.g.,
CD3254) and environmental (e.g., organotins) ligands. This in vitro approach will
contribute to fill the knowledge gap on ED-binding receptors in molluscs and
support interpretation of mechanisms underlying adverse reproductive effects of
chemicals in L. stagnalis in the context of the forthcoming OECD Guideline.
692
Linking high throughput screening data of chemicals and environmental
mixtures to endocrine activity and sex organ deformities in experimental
animals
B. van der Burg; B. van Vugt-Lussenburg, BioDetection Systems; B. Pieterse,
Biodetection Systems BV; E. Simon, Centre Ecotox; P. Behnisch, BioDetection
Systems; A. Brouwer, Biodetection Systems BV
We have a long standing history in developing and applying robust CALUX®
reporter gene assays for chemical hazard identification, food-, feed-, water-,
epidemiology and environmental monitoring. In the EU FP7 project ChemScreen
we focused on the use of these models and complementary technologies to set up a
broad high throughput screening system for endocrine disruptors and reproductive
toxicants. The assays we used were highly selective for specific molecular
pathways. This allowed more straightforward validation of the panel and linkage of
its results via so-called adverse outcome pathways (AOPs) to test results in
experimental animals. Using a mechanistic approach a high throughput panel of
assays has been developed which can be used to predict endocrine activity of single
chemicals and environmental mixtures. We showed that this mechanistic approach
can also be used to validate assays and link them to adverse outcome pathways and
thus adverse effects in experimental animals. In this way a closer link to current
guideline tests can be made. Additional steps towards regulatory acceptance
include validation and establishment of trigger values.
693
Major contribution of bisphenol A to estrogenic activity in landfill leachate as
revealed by effect-directed analysis
L. FUSTER, LPTC-EPOC, University of Bordeaux / UMR EPOC LPTC; L.
MAZEAS, Irstea / Unité Hydrosystèmes et bioprocédés; K. LE MENACH, LPTC;
A. GUENNE, Irstea Antony / Unité Hydrosystèmes et bioprocédés; M. Dévier,
LPTC-EPOC, University of Bordeaux / Oceanic and Continental Environments and
Paleoenvironments; N. Creusot, INERIS; L. ROUILLAC, Irstea Antony / Unité
Hydrosystèmes et bioprocédés; P. MAZELLIER, ANSES / Member of the
Working Group; S. Ait-Aissa, INERIS / Ecotoxicology Unit; H. Budzinski,
University of Bordeaux / UMR EPOC Equipe LPTC
Landfill leachates are contaminated by a wide diversity of organic compounds and
especially by endocrine disrupting chemicals. These complex mixtures can be
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leached into soils and groundwaters by advective transfer through holes or diffusion
through geosynthetic liners and constitutes a risk for aquatic ecosystems. Because
of complexity and variability of these matrices and the restricted number of
molecules focused in targeted chemical analyses, selection of relevant molecules
for environmental monitoring is often laborious. Effect-directed analysis
combining fractionation step, with chemical and biological analyses might allow to
identify the compounds responsible for observed effects. Investigations were
conducted on an untreated leachate of municipal waste disposal. After a
fractionation step by RP-HPLC, estrogenicity of crude extract and 40 fractions was
assessed by in vitro bioassay on the reporter cell line MELN. An estrogenic activity
(260 ng EQQ/L) was detected in raw extract of landfill leachate. In order to bring
out estrogenic molecules not targeted by chemical analysis in the global extract, this
extract was fractionated. Effect-directed analysis, used in this work, allows to
identify bisphenol A as main contributor to estrogenic activity in this landfill
leachate and brings to light the presence of polar estrogenic compounds. This
method can be valuable to prioritize hazardous molecules in landfill leachates.
694
Altered reproductive capacity of Japanese medaka exposed to maternally
transferred TBCO
S.B. Wiseman, University of Saskatchewan / Toxicology Centre; J. SUN,
Toxicology Centre; S. Tang, School of Environment and Sustainability; D.M.
Saunders, University of Saskatchewan / Toxicology; h. peng, Toxicology Centre;
M. Hecker, University of Saskatchewan / School of the Environment and
Sustainability and Toxicology Centre; J.P. Giesy, University of Saskatchewan /
Toxicology Center
Worldwide, great efforts are being made to assess risks of exposure to endocrine
disrupting chemical (EDCs), a group of chemicals that can impair reproduction
resulting in declines in populations of fishes. The brominated flame retardant
(BFR), 1, 2, 5, 6-tetrabromocyclooctane (TBCO), is an EDC. Although most
studies focus on effects of EDCs on sexually mature fishes, early-life stages of
fishes, including embryos, respond to EDCs. However, little is known about
long-term consequences of exposure that occur only during embryonic stages of
development. Therefore, studies were conducted to determine effects of TBCO on 2
generations of Japanese medaka to investigate whether exposure only to maternally
transferred TBCO affects reproductive capacity of adults. Fecundity of the F0
generation exposed toTBCO through their diet was lesser by 18% compared to
controls. Cumulative fecundity of F1 adults given the TBCO through their diet but
raised from embryos of F0 adults given the control diet was lesser by 30% compared
to fecundity of F1 adults of the same lineage but given the control diet. However,
fecundity of F1 adults raised from embryos of F0 adults given the diet of TBCO was
only lesser by 8% compared to controls. Fertilization of eggs was not quantified in
the F0 generation. However, fertilization of eggs by F1 generation exposed to TBCO
via maternal transfer and that were given the diet of TBCO was lesser by 18%
cmopared to fertilization of eggs by F1 generation that were not exposed to TBCO
via maternal transfer but were given the diet of TBCO. This suggests that exposure
only to maternally deposited TBCO differentially effects reproductive performance
of male and female fish. Mechanisms of effects are not known. Molecular responses
of embryos to TBCO might confer greater tolerance to TBCO during reproduction.
Results of transcriptomic and proteomic studies to elucidate effects of TBCO on
embryos will be discussed. To begin to understand if there is an epigenetic basis to
these effects the reproductive capacity of adults from embryos exposed to
waterborne TBCO will be presented. Overall, results suggest that responses of
embryos to maternally transferred TBCO are an important determinant of
reproductive capacity of sexually mature fishes.

Carbonaceous materials for contaminants remediation
695
The sorption strength of neutral organic compounds to biochars: a novel
remediation technique
S.E. Hale, Norwegian Geotechnical Institute / Environmental Engineering; H.H.
Arp, NGI / Environmental Engineering; D. Kupryianchyk, Norwegian
Geotechnical Inst.; G. Cornelissen, NGI
The sorption strength of neutral organic compounds to biochars was reviewed and
subsequently related to biochar and compound properties. From 29 studies, 509
individual Freundlich sorption coefficients were compiled that covered the sorption
strength of 107 organic contaminants to a broad array of biochars. Reported
logarithms of these Freundlich sorption coefficients, log KFr (µg/kg)(µg/L)-n, varied
from 0.38 to 8.25 for the diverse compound classes, including pesticides, herbicides
and insecticides (range of mean compound values 3.40 to 5.69), PAHs (range of
mean compound values 5.26 to 7.16), phthalates (range of mean compound values
4.47 to 5.41), halogenated organics (range of mean compound values 4.49 to 6.38),
small organics (range of mean compound values 3.14 to 4.18), alcohols (range of
mean compound values 3.03 to 5.63), and PCBs (range of mean compound values
4.43 to 7.27). The correlation between log KFr and dry-pyrolysis temperature (T
(°C), r2 = 0.36, n=349, p< 0.001), biochar oxygen-to-carbon ratio (O/C, r2 = 0.05,
n=184, p=0.003), biochar hydrogen-to-carbon ratio (H/C, r2 = 0.27, n=187, p<
0.001), biochar surface area (SA (m2/g), r2 = 0.32, n=477, p< 0.001) and organic
compound hydrophobicity (log Kow, r2 = 0.18, n=509, p< 0.001) were investigated.
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The sorption strength of organic compounds to biochars increased with increasing
biochar production temperature, biochar SA and organic pollutant hydrophobicity
and decreased with biochar O/C ratio and biochar H/C ratio. A combination of these
variables resulted in the following multiple parameter linear regression: log KFr =
(0.15±0.06) log Kow +(3.79±0.74) log T +(0.75±0.15) log SA + (1.74±0.28) log OC
+(-0.94±0.19) log HC +(-6.53±1.67), r2 = 0.62, root mean squared error = 0.94, n =
152 and p < 0.001. This information can be used as an initial screening to identify
biochars that are optimal for use as pollutant sequestering agents for the purpose of
reducing the risk of organic pollutants in agricultural areas or the environment.
Biochars produced at high temperatures are preferable as sequestering agents, with
biochars produced at temperatures greater than 400 °C sorbing the most
consistently. The choice of feedstock has a smaller effect on organic compound
sorption affinity and thus the selection of a biomass material should primarily be
based on logistics, such as abundance as a waste product and low transport costs.
696
ADSORPTION OF POLAR AND IONIC COMPOUNDS TO PYROGENIC
CARBONACEOUS MATERIALS
J.J. Pignatello, Connecticut Agricultural Experiment Sta. / Environmental Sciences;
F. Xiao, C. Lattao, The Connecticut Agricultural Experiment Station /
Environmental Sciences
This talk will describe recent work on adsorption to pyrogenic carbonaceous
materials (PCMs). It will emphasize polar and charged compounds, which have
received much less attention than hydrophobic compounds, but have a colorful
chemistry at PCM interfaces. It will go beyond traditional topics to include steric
effects, pi-pi interactions, strong hydrogen bonding, competitive effects, organic
matter fouling, and critical structural characteristics of the PCMs that govern
sorption. The talk will also reveal one way in which modification of biochars can
enhance sorption.
697
The power of power: Electrokinetic control of PAH interactions with
exfoliated graphite
L.Y. Wick, Helmholtz Centre for Environmental Research UFZ / Environmental
Microbiology; J. Qin, Helmholtz Center for Environmental Research UFZ /
Environmental Microbiology; A.M. Moustafa, University of Alberta / Civil and
Environmental Engineering; H. Harms, Helmholtz Centre for Environmental
Research UFZ; M. Gamal El-Din, University of Alberta / Department of Cival and
Environmental Engineering
Polycyclic aromatic hydrocarbons (PAH) are commonly found in natural and oil
field produced waters. Without adequate treatment PAH contaminate the ecosystem
and cause deleterious effects to ecosystem and human health. Various treatment
approaches for process water have been developed including chemical
modifications to adsorbents. Among them, exfoliated graphite (EG) has been
attracting particular interest. Having a low density, a high surface area and wide
pore size distribution of 2 nm to 10 µm, EG exhibits an exceptional sorption
capacity for petroleum and its constituents. Due to its comparably high cost,
however, novel approaches hybridizing sorption with physical and biological
treatment approaches are needed. Here we use EG as a carbonaceous model sorbent
in order to assess the effect of weak direct current (DC) electric fields on the EG
sorption capacity for the PAH phenanthrene. When an electric field is applied to a
matrix submersed in an ionic solution, it invokes electromigration, electrophoresis,
and electroosmosis (EOF). EOF is the surface-induced movement of pore fluids in
an electric field, usually from the anode toward the cathode. EOF is more efficient
in fine-grained (with meso- and micropores) than in macroporous materials. The
conductivity of fine-grained matrices for pressure-driven (e.g. hydraulic) liquid
flow is extremely small and leads to quasi stagnant water in micro- and mesopores.
Molecular diffusion hence is limiting both access of sorbates to and release of
sorbates from such pores as potential sites of high sorptive capacitiy for sorbates.
Hence, EG-filled micro-reactors were exposed to a weak DC in presence of PHE to
challenge the hypothesis that DC-fields may lead to increased EOF-mediated PHE
transport to poorly accessible EG sorption sites and to increased sorption rates
and/or decreased desorption rates of as compared to DC-free controls. Our data
confirm this hypothesis. They show that EOF leads to increased PHE entrapment in
EG-pores and both, to tenfold increased sorption rates and > 99% reduced
desorption rates in presence of DC. Such ‘power of power’ may allow for
tailor-made regulation of the sorption/desorption kinetics of chemicals to/from
carbonaceous sorbents e.g. in water treatment or in biotechnology to control the
bioavailability of substrates to transforming microorganisms. Current studies using
activated charcoal support our findings of EG.
698
Effects of activated carbon amendment on benthic organisms Lumbriculus
variegatus and Chironomus riparius in PCB contaminated sediments in
freshly amended and aged systems
I. Nybom, Department of Biology; S. Abel, University of Eastern Finland /
Department of Biology; G.C. Waissi-Leinonen, University of Eastern Finland; K.
Maenpaa, University of Eastern Finland / Department of Biology; M.T. Leppanen,
Finnish Environment Institute / Laboratory Centre; J.V. Kukkonen, University of
Jyvaskyla / Biological and Environmental Science; J. Akkanen, University of
Eastern Finland / Department of Biology
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Activated carbon (AC) amendments have been studied as a new stabilizing method
for contaminated sediments. The sorption efficiency of AC toward hydrophobic
organic compounds (HOCs) has been shown in several studies. Recently the focus
has been turned also to the possible secondary effects of AC amendments. The
result relating to secondary effects has been somewhat contradictory and especially
sediment dwelling organisms has been shown to be sensitive to AC amendments.
The aim of this study was to investigate the efficiency of AC to reduce
bioaccumulated concentrations of PCBs and possible adverse effects on benthic
organisms, main focus being on how long contact time affected the effects of AC
amendments. Lumbriculus variegatus and Chironomus riparius were used as test
organisms. Coal based AC (ø 63-200 µm) was mixed in natural sediments from
PCB contaminated areas and let to stabilize for two weeks or three years after
amendment. AC amendments proved to be efficient in reducing PCB
bioaccumulation and the sorption capacity remained strong even after three years of
AC-sediment contact time. However, adverse effects were observed on L.
variegatus biomass and egestion both with two weeks and three years AC-sediment
contact times. Reduction in C. riparius growth was observed in addition with
indications of AC amendment related delay in emergence especially in the second
generation midges in the experiments were AC-sediment contact time was two
weeks. On the other hand low dose of AC (0.5% sediment dry weight) increased
production of eggs in some of the studied sediments. Responses observed within
this study emphasis the importance of site specific characterization when
remediation measures are designed, by knowing the local conditions the applied
doses may be adjusted to avoid secondary effects as far as possible. Sediment
dwelling organisms may be sensitive to carbon amendment due to the exposure
both internally and externally and thus they may also be suitable indicator species
for the secondary effects of AC.
699
PCB reduction in fish after AC amendment to sediment
U. Ghosh, University of Maryland Baltimore County / Chemical Biochemical and
Environmental Engineering; H. Fadaei Khoei, University of Maryland Baltimore
County / Civil and Environmental Engineering; E.R. Patmont, University of
Maryland Baltimore County / Chemical Biochemical and Environmental
Engineering
While much work has been done demonstrating the effect of strong sorption of
PCBs in sediments on bioaccumulation in benthic invertebrates, exposure to fish is
less well understood. Black carbon in sediments present natively, or added as an
amendment can greatly reduce porewater concentrations of PCBs, resulting in
reduced flux from the sediment to overlying water and reduced bioaccumulation in
benthic organisms. In the present study we performed laboratory aquaria
experiments, modeling, and a full-scale remediation in a small lake, to explore how
PCB sorption in sediments impacted exposure pathways and bioaccumulation in
fish. Impacted sediments from a contaminated river treated with activated carbon to
reduce bioavailability was used in the laboratory experiments along with untreated
and control sediments. Laboratory results showed that porewater PCB
concentration in impacted sediment was reduced by two orders of magnitude upon
amendment with 4.5% powdered activated carbon. Sediment treatment reduced the
PCB uptake in fish by 87% after 90 days. Freely dissolved concentrations in
porewater and overlying water was measured by passive sampling and incorporated
in equilibrium and kinetic bioaccumulation models for predicting uptake by fish.
The fish exposed to untreated sediment did not reach equilibrium after 90 days of
exposure in the laboratory. Uptake prediction with the kinetic model was generally
within a factor of 2 compared to observed values for dominant PCB congeners. Our
results indicate that by tracking changes in freely dissolved porewater and
overlying water PCB concentrations, it is possible to predict effectiveness of
sediment remediation in reducing PCB uptake in the food chain, including fish. The
latest results from a full-scale field implementation of AC amendment to a 5-acre
lake and food web monitoring will also be presented.

Sustainability of Mediterranean olive oil production
700
Review of Good Practice in Olive Oil Production: Integrating Ecosystem
Services and Sustainability Thinking
S.E. Apitz, SEA Environmental Decisions Ltd

701
Life Cycle Assessment in the agri-food sector: olive oil
B. Notarnicola, Università degli Studi di Life Cycle Assessment in the agri-food
sector

702
Sustainable olive oil production by effective utilization of olive mill wastes
A.G. Vlyssides, National Technical University of Athens; N. Van der Smissen,
National Technical University of Athens / School of Chemical Engineering
All olives’ treatment processes (olives, olive oil, olive wooden residue) produce
liquid and solid wastes, which are considered toxic. The treatment of these wastes
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by using conventional technologies (aerobic/anaerobic biological treatment,
incineration, gasification ect) proved to be neither technically nor cost effective.
This fact treats the olive oil production by complete cease due to the serious
environmental problems caused. The proposed technology includes the
detoxification of wastewater by Fenton oxidation reactions and following their
utilization by biological treatment methods. The latter is achieved by the
implementation of anaerobic digestion process on the oxidized wastewater and the
consequent methane production and by co-composting the oxidized or/and
anaerobic digested wastewater with solid wastes (olive mill wooden residue, leaves,
branches ect.), leading to the production of a high quality soil conditioner. The
biogas produced could be utilized for in situ thermal and electrical energy
production. The two biological processes used (anaerobic digestion and
composting) are ideal combined, since the anaerobic digested wastewaters are
totally used in composting process, while the excess thermal energy produced by
biogas utilization can accelerate the aerobic biological processes resulting in a high
quality biological fertilizer. The proposed technology is effective and simple to be
implemented. Wastewaters derive either from two or three phase olive mill could be
treated. This technology can be implemented either in one olive mill scale or in
central wastewater treatment plants. The proposed technology can not only
effectively face the serious environmental problems caused by olive mill
wastewater disposal, but it poses new perspectives in olive trees cultivation and
olive oil and its by-products market. The soil conditioner is produced exclusively
from plants, and it has been proved to be ideal for the biological cultivation of many
products such as citrus, vineyards, aromatic herbals, asparagus etc. Thus, it can
make the biological olive trees cultivation effective, because the use of chemical
fertilizers is totally eliminated and the economical profit perspective is promising,
since the price of biological olive oil is 1,5 times higher than the respective price of
the olive oil deriving from “chemical” cultivation. By the application of the
proposed technique all the nutrients (K, P, N), which have been removed from the
cultivation soil, could be recycled by using the produced biological fertilizer. By
this way the sustainability of olive trees cultivation and of olive oil production
renders feasible and the whole proposed technique proved to be effective and
characterized as “clean” technology. This technology is already used by 4 olive
mills in Greece with very promising results and can be a promising alternative
either for all the olive mill owners or for olive trees and generally biological
products cultivators.
703
Guided discussion - Sustainable olive oil production: opportunities, obstacles
and the path forward
S.E. Apitz, SEA Environmental Decisions Ltd

704
Summary, conclusions and next steps
P. Masoni, ENEA / LCA and Ecodesign Laboratory
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Poster Abstracts
Advances and criticalities of sub-individual approaches in
ecological risk assessment: the way forward (P)
MO001
ORAC as a biomarker of antioxidant defense
S. Furuhagen, Stockholm University / Department of Applied Environmental
Science ITM; B. Liewenborg, Stockholm University / Department of applied
environmental science; M. Breitholtz, Inst för tillämpad miljövetenskap /
Department of Applied Environmental Science ITM; E. Gorokhova, Stockholm
University / Department of Applied Environmental Science ITM
The antioxidative system is vital for organisms to maintain their oxidative
homeostasis and protect biomolecules from oxidative damages. In ecotoxicological
studies, alterations in the antioxidant defense is often assessed by assaying the
activity of individual antioxidative enzymes separately. However, it is difficult to
make any overall conclusions about effects on the antioxidant defense from these
results as the enzymes may react differently from each other. The activity of a few
selected enzymes may not provide a complete picture of the antioxidant defense as
this is a complex system consisting of multiple enzymes and non-enzymatic
compounds with antioxidative properties. However, there are several assays that
measure the total antioxidative capacity in samples. In this study we look at one of
these assay, Oxygen Radical Absorption Capacity (ORAC), as a biomarker of
antioxidant defense in ecotoxicological studies. This assay has successfully been
used to measure the levels of antioxidants not only in food and beverage, but also in
biological samples, such as blood and plasma. There are also recent studies that
have applied ORAC in ecotoxicological studies with invertebrates. In this study, we
aim to establish a dose-response curve from ORAC as well as examine the
time-dependent response of this biomarker. We also study how ORAC relates to the
activity of commonly assayed antioxidative enzymes (e.g. CAT, SOD) and levels of
lipid peroxidation. These relations are important to establish to strengthen ORAC as
a suitable biomarker in ecotoxicological studies and to facilitate the interpretation
of the ORAC response.

MO003
The DNA damaging antibiotic Zeocin affects cell cycle progression in green
algae S. quadricauda and C. reinhardti
m. saenz, W.D. Di Marzio, Universidad Nacional de Lujan-CONICET; S. Curieses;
K. Bišová, Laboratory of Cell Cycles of Algae Institute of Microbiology
The release of genotoxic chemicals in natural ecosystems has an impact on
mutation frequency, leading to modifications of genetic pools of wild populations.
These adverse effects could alter cell cycles, affecting size of populations and
growth patterns and finally ecosystem sustainability. Both biochemical and
physiological changes as well as modifications in DNA integrity, produced by an
exposure to organic pollutants, are utilized as an early signal of alarm of potential
degradation of ecosystems. These biomarkers allow the identification of adverse
effects, which if they continue, a breakage in normal homeostasis processes can
occur, inducing irreversible damage leading to the death of organisms and
disappearence of populations. Among aquatic organism, microalgae have an
important role in aquatic system as they are a key component of food chains. So
that, it is crucial to has early assessment tools to evaluate genotoxic effects at the
cellular level, which can lead to disturbance in structure and productivity of the
algae community. In the present study effects of Zeocin, a DNA damage mimetic
antibiotic, were evaluated on cell cycle progression and regulation as well as
modifications on antioxidant enzymes kinetic of two green algae dividing by
multiple fission. Synchronized algal cultures were used for the study. Aliquot from
growing cultures were taken hourly during 36 hours.The attainment of commitment
points (CP) was evaluated by transfering hourly aliquot into aerated tubes at 30 °C
in the dark. In hourly samples analysis of cellular division, nuclear divison (DAPI
stain) changes in cell size, protein, kinase activity and antioxidant enzymes
activities of catalase, guaiacol peroxidase, ascorbate peroxidase and glutathion
reductase were performed. The proportion of mother cells, daugther cells
(Chlamydomonas sp.), number of nucleuos, 4, 8 celled daughter coenobia
(Scenedesmus sp.) were assessed at the end of the cell cycle. Zeocin provoked a
block of the next G2 phase. Cells only attained one CP, all further CP were
abolished. Nuclei showed abnormal shapes. Assayed parameters in Zeocin treated
cells were higher compared to untreated ones. Implicatios of genotoxic agents on
algal cell growth, cell cycle and population performance in natural environment are
discussed, as well as development of cell biomarkers to predict impact at population
level.

MO002
MO004
Gene expression analysis of antioxidant responses in Annelids, Brassicaceae
Effects of atmospheric benzene exposures on plants
and Fabaceae exposed to cadmium and/or lead contaminated soils.
S. Dumez, University Lille2 / Laboratory of plant and fungal sciences; F.
F. BERNARD, LSVF, University of Lille / Laboratoire des Sciences Végétales et
BERNARD, LGCgE, Universite de Lille 1 / Laboratoire des Sciences Végétales et
Fongiques Faculté de Pharmacie; F. Brulle, Unité Expertise in Toxicology
Fongiques; S. Germain, University of Lille; L. Soubigou-Taconnat, INRA URGV;
Ecotoxicology of Substances DRC VIVA ETES; S. Dumez, University Lille2 /
A. Garat, University of Lille; S. Balzergue, INRA URGV; B. Hanoune, CNRS
Laboratory of plant and fungal sciences; S. Lemière, Fonctionnement des
Université Lille; D. Cuny, University of Lille 2
Ecosystèmes Anthropisés; A. Platel, Institut Pasteur de Lille / Laboratoire de
Toxicologie; F. Nesslany, Institut Pasteur de Lille; D. Cuny, University of Lille 2; Benzene is an indoor and outdoor atmospheric pollutant belonging to the VOCs
A. Deram, University of Lille 2 / Laboratoire des Sciences Végétales et Fongiques (Volatile organic compounds) and classified as a class I carcinogenic by the
International Agency for Research on Cancer. If the monitoring of these compound
Faculté de Pharmacie; F. VANDENBULCKE, LGCgE, Universite de Lille 1 /
LGCgE EA Univ Lille Fonctionnement des Ecosystèmes Terrestres Anthropisés emissions is essential, the benzene automatic measurement methods on the field are
not today enough efficient or controlled and the number of equipped stations is
Cité Scientifique SN Rdc F Villeneuve dAscq France
relatively low. We wish to estimate if plant biomonitoring could be an alternative to
Pollutants, such as Metal Trace Elements (MTEs) and organic compounds
(polycyclic aromatic hydrocarbons, pesticides), can impact DNA structure of living the regular physico-chemical monitoring methods of this pollutant. The effects of a
organisms and thus generate DNA damage. Animal or vegetal cells use antioxidant benzene exposure on plants are still widely unknown. This pollutant enters into the
plant mainly by stomata, but also by epidermic distribution before being
defense systems to protect themselves against Reactive Oxygen Species (ROS)
produced during oxidative stress. The mechanisms of production and management metabolized (Ugrekhelidze and al. 1997). This whole work tracks the purpose to
improve the knowledge of benzene metabolization, to look for and to identify
of ROS were investigated a lot in ecotoxicology as unspecific markers. We
performed a literature survey of the biochemical responses (enzyme activities) and specific biomarkers of the benzene in the leaf of the cabbage Brassica oleracea.
Short times exposures of plants (1h to 24h) to different doses of benzene (from 150
expression variations of genes encoding proteins involved and/or related to
to 3000 ppb) were conducted. The effects of the benzene were studied by following
antioxidant response in three species that are often used in ecotoxicology and that
two approaches. The first one estimated the pollutant genotoxicity and the oxidative
live in close contact with soil: the earthworm, Eisenia fetida, the white clover,
stress that benzene generates in the plant. The second approach, an
Trifolium repens and the cabbage, Brassica oleracea. Literature survey and data
search in molecular database were carried out on the basis of keywords in Scopus, ecotoxicogenomic study, improve the knowledge of the metabolic pathways
in PubMed and in Genbank™ for each species (and in related species). In literature, followed by this pollutant after his enter into the leaf as well as to define a panel of
genes for which the expression levels are modulated during an exposure of B.
some antioxidant enzyme activities have already been measured in those species
oleracea to this COV. The results of this study show that benzene generates a low
but such analysis do not allow distinction of individual enzyme involvements in
genotoxic effect and has globally a little impact on the enzymatic anti-oxidative
oxidative stress. Gene expression studies would allow this distinction at the
transcriptomic level. By exploiting the conservation observed between species and system, although the catalase activity is reduced upon a benzene exposure in a
seemingly dose-dependent way. A way toward biomonitoring of benzene seems
using molecular biology techniques, we partially cloned and measured the gene
expression of many candidates involved and/or related to antioxidant responses in now opened through the use of gene expression level modulations of a set of
E. fetida, T. repens and B. oleracea. Therefore, analysis of the gene expression level defined genes that could represent valuable molecular markers
of most effectors involved and/or related to antioxidant responses has been
MO005
performed in the 3 species exposed in vivo (3, 10 and 56 days) in a
Evatuation of sertraline accumulation and effects in an estuarine decapod
well-characterised sub-urban reference soil spiked with cadmium and/or lead at
environmental concentrations. The use of gene expression analysis (in combination using biomarker-based bioassays
with metal accumulation analysis) has shown the interest of studying the effects of A.P. Rodrigues, CIIMAR / METOX Coastal and Marine Environmental
metal stress in several species. A major interest of this work lies in the measurement Toxicology; L. Santos, Faculty of Engineering - University of Porto / Chemical
of most genes involved and/or related to antioxidant response at the same time and Engineering; M.J. Ramalhosa, C. Delerue-Matos, REQUIMTE; S.R. Mesquita,
in several species. Indeed, as responses to oxidative stress may be different between Center of Marine and Environmental Research CIIMAR / METOX Coastal and
Marine Environmental Toxicology; L. Guimaraes, CIIMAR University of Porto /
species for the same protein family, one may keep in mind that model species
should be used in a complementary manner in order to better understand the effects METOX Coastal and Marine Environmental Toxicology
The presence of pharmaceuticals in waste and surface waters is posing challenges to
of xenobiotics on exposed organisms.
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hazard identification and risk assessment. Recent evidence suggests that standard
ecotoxicological assays may provide insufficient assessment of such
microcontaminants and, hence, water quality. Previous remarks also suggest they
should be better addressed by using sensitive biomarkers and adverse outcomes
related to their mode of action (MOA). A good example, is that of selective
serotonin reuptake inhibitors (SSRI), a group of widely consumed antidepressants,
which may elicit different effects in aquatic species at low and high concentrations.
For SSRI, disruption of fish behaviour, stress effects and metabolic pathways seem
to be more sensitive endpoints than conventional testing based on standard species
and growth and reproduction. Organisms of different backgrounds (e.g., genetic
make-up, previous exposure history) may also exhibit differential sensitivity to
contaminants, although this is seldom addressed. This study investigated
accumulation and sub-lethal effects of SSRI sertraline in Carcinus maenas from two
estuaries with differing contamination histories. A sub-chronic exposure to
environmental and high sertraline levels was performed. MOA-related biomarkers
were used to assess neurotransmission, energy metabolism, biotransformation and
oxidative stress pathways. Besides non-monotonic responses, differing effects were
elicited in test crabs, with differences in sensitive of four orders of magnitude
between the two estuaries. These included decreased acetylcholinesterase activity,
indicative of ventilatory and locomotory dysfunction, inhibition of antioxidant
enzymes and increased oxidative damage at ≥0.05 µg.L-1. Crabs from a moderately
polluted estuary also showed potentially life-threatening effects at concentrations
about three orders of magnitude lower than those found for reproductive output in
the most sensitive freshwater species tested up-to-date. Results point an influence
of previous exposure history on responses to sertraline. They support the need to
assess toxicity of pharmaceuticals using Adverse Outcome Pathways and local
potentially affected species. Funded by Project ECORISK
(NORTE-07-0124FEDER-000055) within the SR&TD Integrated Programme
MARVALOR, through Programme ON.2 – O Novo Norte and the ERDF; and by
Portuguese Foundation for Science and Technology (PEst- C/MAR/LA0015/2013).
MO006
Effect of temperature and cypermethrin on the sentinel species Mytilus
galloprovincialis measured through a suite of biomarkers in gills
D. Ortiz, Universitat de Valencia / Dpt Biología Funcional y Antropología Física; I.
Varo, Spaish Research Council (CSIC) / Biology culture and pathology of marine
species; M. Chiaravalle, Universitat de Valencia; M. Sendra, Universitat de
Valencia / Dpt Biología Funcional y Antropología Física; A. Torreblanca,
University of Valencia / Department of Animal Biology
Currently one of the biggest problems facing the salmon industry worldwide is high
proliferation and spread of sea lice, copepod ectoparasites that reaches high
population densities in intensive farms. This problem generates great economic
losses to the industry by reducing the health of the fish and indirectly by high
treatment costs. In Chile the main insecticides used to lower the parasite loads
through direct baths with skirts at sea are pyrethroids (cypermethrin and
deltamethrin). These insecticides are applied at high concentrations. Periodic
treatments have generated parasite resistance causing treatments to become
increasingly ineffective. This has resulted, in turn, in increased volumes of
pyrethroids directly discharged to the marine environment. Few studies on
environmental toxicological effects on non-target marine species have been
performed. This laboratory study evaluated the sub-acute exposure to realistic
cypermethrin concentrations (using acetone as vehicle) in the sentinel mussel
Mytilus galloprovincialis at different temperatures (17-22-27 °C) and two exposure
times, using a factorial design. Two general biomarkers of oxidative stress Catalase
(CAT) and Glutathione S-transferase (GST) and two specific biomarkers
Acetylcholinesterase (AChE) and Carboxylesterase (CbE) were determined in
mussel gills. A synergistic effect between cypermethrin and its vehicle (acetone) at
96 hours was found in cypermethrin treatments with an increase activity in CAT
and GST, becoming this effect significant at different temperature for each
biomarker. The effect of cypermethrin as active ingredient was detected in mussels
acclimated to 22 ºC as an increase of CbE activity in cypermethrin treatments. It
was found a strong effect of acetone (vehicle), inhibiting AChE activity and CbE
activity. Temperature acclimation by itself was also found to have a significant
effect on enzymatic activities (all of them measured at 20 ºC), mainly by inhibiting
the CAT activity, increasing AChE activity and producing a bell effect on GST
activity. D. Ortiz is recipient of a fellowship from PhD (Becas Chile) for Advanced
Human Capital formation pertaining the Ministry of Education of Chile
(CONICYT) and funded by the Government of Chile.
MO007
Blood cholinesterase activity as biomarker for the diagnosis of
organophosphate exposure in birds in chlorpyrifos treated pome fruit
orchards in the UK
M. Foudoulakis, Dow Agrosciences / RSRA ERS; S. Norman, RidgewayEco; F.
Sotti, B. Giessing, Tier3 Solutions GmbH; N. Poletika, Dow Agrosciences /
RSGAACES; M. Smith, Huntingdon Life Sciences
The activity of cholinesterases, inclusive of both acetyl-cholinesterase and
butyryl-cholinesterase (BuChE), has been commonly used as a biomarker for
organophosphate (OP) exposure and risk in birds. Analysis of blood plasma
cholinesterase (ChE) activity in field-caught birds allows OP exposure to be
assessed non-destructively, allowing large numbers of individuals to be sampled,
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repeatedly, without impacting the local population. Pome fruit orchards in UK,
treated twice each year with the OP insecticide chlorpyrifos (CHP), were selected in
2014 as sites to provide information on the status of bird communities, and to assess
blood ChE activity in the same bird communities, providing a diagnostic evaluation
of CHP exposure. Field searches showed the presence of different bird species, in
all age stages, present before and after CHP application, with blue tit, great tit,
blackbird, robin and chaffinch being the most common. Blood samples were taken
from approximately 300 individuals (adults and chicks) from 10 species during this
study and plasma ChE activity of all species was determined using three ChE
inhibitors (BW284C51, iso-OMPA and eserine). For all species studied, the main
blood ChE form present was BuChE, and the range of BuChE activity that may be
considered as basal levels for non-exposed individuals was determined. The results
indicated that for all species BuChE activity was slightly decreased immediately
after CHP application; the most prominent decrease was observed in blackbirds.
For most cases, the BuChE activity completely recovered after a short period
(approximately 10 days). In some species, e.g., blue and great tits, the plasma
BuChE activity was higher in adults than in young birds. Moreover, detection of
low level exposure, resulting from CHP application, by using plasma BuChE may
be a better indicator of exposure than brain ChE because the former is usually
inhibited more rapidly and to a larger degree. The work undertaken in 2014 gave a
good insight into potential exposure of birds utilizing the pome fruit orchards and
showed a good correlation between the application of CHP and BuChE activity.
MO008
Toxicity Evaluation Study on Aquatic Organisms of Organic Farming
Materials from Plant Extracts for Pest Control in Korea
K. Park, NAAS, RDA / Chemical Safety Division; J. Oh, M. Paik, NAAS RDA; S.
Hong, National Academy of Agricultural Science; N. Cho, NAAS RDA; S. Han,
RDA; B. Kim, National Academy of Agricultural Science
In South Korea, organic farming materials are evaluated separately for plant growth
and pest control. This study was performed to evaluate the risks of the plant extracts
used for pest control, by evaluating the toxicity to carp(Cyprinus Carpio) and
muddy loach(Misgurnus anguillicaudatus) and calculating the estimated
concentration in the exposed environment. The fish acute toxicity of plant extracts
on carp and muddy loach were low in grade III(48h-LC50>2.0mg/L). The
PEC(Predicted Environmental Concentration) using the plant extracts in paddy
field of sophora extracts were 0.2~4.32 mg/L and neem extracts were 0.14~12
mg/L. The PEC of derris extracts in river were 0.00036~0.0063 mg/L. The
TER(Toxicity Exposure Ratio) using the toxicity values of muddy loach in paddy
field of sophora extracts were 3.9~65.2 and neem extracts were 3.0~252.8. The
TER using the toxicity values of carp in river of derris extracts were
7476.2~87222.2. As a results of risk assessment, the toxicity of three plant extracts
were low for fish. In conclusion, when a company has to submit the organic farming
material’s toxicity data for governmental registration and certification, among the
plant extracts, sophora, neem and derris extracts are desirable to skip the fish acute
toxicity data.

Behavior Revised: Examining Behavioral Effects of
Contaminants and Other Stressors in Aquatic Animals (P)
MO009
Deltamethrin and imidacloprid increase mortality, locomotory impairment
and feeding inhibition in damselfly nymphs
W. Kunce, Animal Ecology; A. Cecelja, University of Leuven; F. Johansson,
Uppsala University
We investigated the effects of a 14 h exposure of the insecticides: deltamethrin and
imidacloprid as well as mixtures of the two pesticides on the behavior of damselfly
nymphs (Ischnura elegans). Three nominal concentration levels of deltamethrin
were tested: 2 ppb, 0.2 ppb and 0.02 ppb and one concentration of imidacloprid at
20 ppb alone as well as combined with the three deltamethrin concentrations. . Of
the 14 exposure hours, the initial 10 were in darkness in accordance with the
nymphs’ pre-established 14:10 light-dark cycle. The nymphs (n = 14-20) were each
observed for 10 minutes in the presence of prey (Artemia) 1 hour after the exposure
and again 72 hours later. The highest level of deltamethrin, alone and combined
with imidacloprid resulted in 100% mortality by the end of the exposure period
compared to 0% mortality in the control group. The lower deltamethrin
concentrations and imidacloprid single exposures resulted in < 10% mortality
whereas the combinations of the two insecticides resulted in a synergistic impact of
30-45% mortality. Imidacloprid alone had no effect on nymph activity (head
orientations, steps and swims) or prey capture behavior. The two
lowerconcentrations of deltamethrin saw a 50-62% reduction in activity
immediately following exposure suggesting locomotory impairment. The addition
of imidacloprid did not significantly alter activity from the single deltamethrin
expsoures. An alarming 82-87% drop in the amount of prey captured was observed
after the 0.2 ppbdeltamethrin exposure, regardless of the addition of imidacloprid.
However, while feeding behavior was not affected by 0.02 ppb deltamethrin alone
the number of prey captured did drop significantly (~70%) after exposure to this
concentration of deltamethrin when combined with imidacloprid, indicating that
imidacloprid may in fact contribute to feeding impairment. The negative effects on
locomotory and feeding were not observed at the reassessment 72 hours later
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indicating recovery. These results showing increased mortality, locomotory
impairment and inhibited feeding emphasize the strong toxicity of low,
environmentally relevant concentrations of deltamethrin to non-target aquatic
organisms and the synergistic effects of combination with imidacloprid on both
lethal and non-lethal end-points.
MO010
Anti-anxiety drugs and fish behaviour: establishing the link between internal
concentrations of oxazepam and behavioural effects
B. Huerta Buitrago, Catalan Institute for Water Research (ICRA) / Department of
Water Quality; S. Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water
Quality; L. Margiotta-Casaluci, Brunel University / Institute for the Environment;
D. Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and Water
Research; J.P. Sumpter, Brunel University / Institute for the Environment
Benzodiazepines are pharmaceuticals specifically designed to alter behaviour in
humans by modulating the GABAA receptor and reducing the communication
between neurons. This in turn leads to a calming effect in patients. Benzodiazepines
have recently been detected in the aquatic environment and several studies have
shown that the GABAA receptor is evolutionary conserved in aquatic organisms,
including fish, suggesting that these compounds may elicit pharmacological
activity in the environment. Among the different benzodiazepines, oxazepam has
recently received considerable attention since some studies suggested that this
compound may alter fish behaviour at environmentally relevant concentrations.
Here we present the results of a study designed to establish the quantitative link
between oxazepam concentrations in different tissues (plasma, brain, liver) and its
behavioural effects in the teleost fathead minnow (Pimephales promelas). This
study was designed on the basis of the read-across hypothesis and was conducted by
exposing fish to 1, 5, and 25 µg/L of oxazepam for 28 days using a flow-through
system. This range of oxazepam water concentrations was chosen to produce
plasma concentrations below, equal and above the ones known to induce
therapeutic effects in humans. Oxazepam was quantified by LC-MS/MS in plasma,
brain and liver of individual fish. Behavioural endpoints were quantified by
performing two different tests - Novel Tank Diving Test and Shelter-Seeking test after 14 and 28 days of exposure. Fish behaviour was analyzed blindly using
automated video-tracking software. The full set of results will be presented and
discussed together with the implications for the Environmental Risk Assessment of
oxazepam.
MO011
Effects of cyclooxygenase inhibitor ibuprofen on prostaglandin synthesis and
reproductive behavior in zebrafish
T. Firkus, D. Martinovic, University of St. Thomas
Prostaglandins are a class of hormones important for the regulation of
steroidogenesis and ovulation in vertebrates. In fish they are also used as
pheromones; they are released by ovulating females and initiate and synchronize
male reproductive behaviors. Pharmaceuticals such as nonsteroidal
anti-inflammatory pharmaceuticals (e.g., ibuprofen; IB) are designed to inhibit
mammalian cyclooxygenase (COX) enzymes which catalyze prostaglandin
synthesis. The aim of the present study was to examine the effects of 14 day
exposure to IB (50 μg/L) on ovarian COX activity and prostaglandin F2-alpha
(PGF2a) concentrations, as well as reproductive behaviours associated with
prostaglandins. Effects of IB on prostaglandin synthesis pathway were also
evaluated; we measured phospholipase, COX 1, COX 2, and prostaglandin
synthase mRNA abundance using real time polymerase chain reaction. A slight
decrease (17%) in mean ovarian COX activity of IB-exposed females was observed
but this finding was not statistically significant. A similar pattern was found for the
ovarian PGF2a; a decrease (34%) of ovarian PGF2a was observed in the
IB-exposed females, but the difference was not statistically significant. IB-exposed
males performed “Tail-Nose”, “Encircle”, and “Quiver” behaviors with
significantly lower frequency than control males. Attraction behaviour tests
indicated that release water samples collected from IB-exposed females were
comparably attractive (to unexposed males) as those collected from the control
females. Nevertheless, unexposed males exhibited significantly higher activity
levels when encountering release water from the control females (10.78 ± 2.74,
n=16) vs. IB-exposed females (8.94 ± 2.62, n=24). Our data suggests that
short-term exposure to ibuprofen (at high concentrations similar to those found in
heavily polluted wastewater effluents) likely impacts quality/quantity of chemical
signals released by females, and has a potential to alter male-female interactions in
reproductively mature zebrafish. It remains to be determined whether observed
behavioural alterations may reduce male’s ability to locate spawning females and
secure reproductive opportunities. Behavioural endpoints seemed to be more
sensitive than the physiological endpoints (COX activity, ovarian PGF2a)
suggesting a greater need for inclusion of behavioural endpoints in the future
assessments of COX inhibitors.
MO012
Species-specific exposure and vulnerability to pharmaceuticals generate
asymmetric behavioural effects both within and between trophic levels.
T. Brodin, Umea University / Department of Ecology and Environmental Science;
M. Jonsson, Department of Ecology and Environmental Science; J. Fick, Umea
University / Department of Chemistry; M. Heynen, Umea University / Department
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of Ecology and Environmental Science; J. Klaminder, Ecology and Environmental
Science
Pharmaceutical residues are found in many aquatic ecosystems all over the world.
One group of pharmaceuticals of particular interest for potential behavioural effects
is anxiolytic drugs since they are designed to alter human behaviour. There is a
growing awareness among ecologists that behavioural variation and alterations are
important for individual performance, ecosystem function, and species evolution
[4]. In ecotoxicology it has been recognised that such behavioural alterations may
be caused by contaminants found in natural systems. Recent studies have shown
anxiolytic drugs to be present in environmental concentrations high enough to
effect behaviour of fish. Very little is, however, known about how/if these
compounds affect the behaviour of other aquatic organisms. Information of how/if
other key species are affected by exposure is crucial to be able to predict to what
extent major ecological effects can be expected. Higher risk for severe ecological
impact is predicted if the degree of which species specific behavioural effects
occurs. That is, if pharmaceutical contamination induce behavioural effects that are
asymmetric between species. Such asymmetric effects can lead to shifts in species
densities and compositions through altered competition and predator-prey
interactions. The ecological ramifications of such pharmaceutically induced
asymmetric behavioural changes are still unclear, as to date no studies have
investigated the issue. We measured bioconcentration and behavioural effects in
1-year-old perch and damselfly larvae following an exposure (7 days) to water
containing 2.1 µg l-1 of an anxiolytic pharmaceutical (oxazepam). In accordance
with earlier studies, oxazepam exposure affected perch behaviour. Perch became
significantly more active (N = 30, F = 8.0, N = 30, p = 0.007) after oxazepam
exposure, while perch activity in the control did not change between before and
after as shown by a significant interaction between treatment and time (N = 30, F =
5.4, N = 30, p = 0.023). For damselflies, we found no significant effect of oxazepam
exposure on larval activity (p > 0.80), indicating that invertebrate behaviour, in
contrast to perch behaviour, is unaffected by oxazepam exposure at this
concentration. These and other results are discussed in both an ecological and
ecotoxicological context.
MO013
Visual and chemical cues - does EE2 exposure affect male mate choice of a
freshwater fish?
M. Saaristo, R. Jacques-Hamilton, Monash University / School of Biological
Sciences; M. Allinson, The University of Melbourne / School of Chemistry; M.G.
Bertram, Monash University / Biological Sciences; C.P. Johnstone, B.B. Wong,
Monash University / School of Biological Sciences
Aquatic habitats are increasingly being exposed to chemicals that, even at low
levels, can disturb the endocrinology of organisms. One class of environmental
contaminants posing a severe threat to freshwater ecosystems globally is that of
endocrine disrupting chemicals (EDCs). Typically, research on EDCs has focused
on physiological or morphological changes that can arise from exposure. Few
studies have explored the effect of EDCs on behaviour. Among those that have, we
know that behaviour can be affected at concentrations far lower than typically used
to explore physiological or morphological trait changes. Thus, changes in
behaviour can provide a more sensitive early-warning signal for the presence of
EDCs in the environment. The aim of this study was to investigate the impacts of
short-term (24-day) exposure to an environmentally relevant concentration (5ng/L)
of 17α-ethinyl estradiol (EE2) on male mate choice in the guppy. To do this we
asked two questions: 1) Do males discriminate between exposed and control
females when only presented with visual cues? 2) Do males discriminate between
exposed and control females when presented only with chemical cues? To
investigate the impact of EE2 on visual and chemical communication of guppies
two behavioural experiments were employed: (1) a male was presented with a
choice between the visual cues of an exposed and a control (i.e. non-exposed)
female, and (2) a male was presented with a choice between the odour cues of an
exposed and a control female. Both female and male behaviour were
video-recorded. We found that EE2-exposed males spent significantly more time
associating with exposed females when they could only use visual cues. On the
contrary, when they were given only chemical cues to choose from, EE2-exposed
males visited control female chemical cue more often than EE2-female cue.
Interestingly, control females spent significantly more time associating with control
males and repeated that behaviour more often than EE2-exposed females. Our study
shows that short-term exposure to environmentally relevant concentration of EE2
alters male mate choice and female behaviour in the guppy. This is the first study to
show that EE2-exposure does not impair male ability to sense or respond to
chemical cues. Not only does our study uncover a previously unknown behavioural
impact of EE2-exposure on guppy female behaviour, but highlights the need to
study multiple mate choice contemporaneously.
MO014
Behavioral alterations following exposure to copper, phenanthrene, and
copper-phenanthrene mixtures: linking behavior to acute toxic mechanisms in
Hyalella azteca.
P.T. Gauthier, Natural Resources Management; E.E. Prepas, Lakehead Univesity /
Department of Natural Resources Management; G.G. Pyle, University of
Lethbridge / Biological Sciences
Phenanthrene (PHE) and copper are two contaminants commonly co-occuring in
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marine and freshwater environments. Exposure to copper and PHE has been shown
to alter the behaviour of fish and crustaceans. Hyalella azteca use pleopod
appendages to ventilate the gills and promote respiration. Impaired ventilatory
behaviour would reduce oxygen consumption, which would in turn effect a variety
of additional behaviors (e.g., activity, swimming performance, and phototaxis).
Moreover, reduced oxygen consumption presents a potentially lethal physiological
effect. Virtually nothing is understood regarding the effects of copper and PHE on
the behavior of H. azteca and the mechanisms responsible for behavioral alteration.
Nonetheless, copper and PAHs are neurotoxic produce reactive oxygenated species
(ROS). Accordingly, we explored the effects of copper, PHE, and copper-PHE
mixtures on oxygen consumption, ROS production, acetylcholinesterase
(AChE) activity, and a suite of behavioral endpoints (i.e., activity, velocity,
distance travelled, phototaxis, and pleopod beating). Our principle objective was to
link behavioral alterations with oxygen consumption rates, ROS imbalance, and
neurotoxicity in adult H. azteca. Adult amphipods (>6 weeks old) were used for all
toxicity tests. Amphipods were exposed to 20 μg L-1 copper, 200 μg L-1 PHE, and a
mixture of 20 μg L-1 copper and 200 μg L-1 PHE for 24 hrs. Immediately following
the 24-hr exposure period, activity, distance travelled, velocity, phototaxis, and
pleopod beats per minutes were measured. The same animals were then used to
measure ROS levels using the dichloroflourescein biomarker coupled with
fluorescence microscopy. Oxygen consumption was measured via conventional
closed respirometry, and AChE activity was measured following Ellman's
method. Activity, distance travelled, velocity, phototaxis, and pleopod beating were
all significantly and greatly reduced (e.g., 50% to 100% below control) following
exposure to PHE. However, copper had no effect on amphipod behavior. Exposure
to PHE did not produce ROS, wheras copper elicited a 40% increase above control,
indicating that ROS imbalance is not responsible for behavioral alterations in H.
azteca following acute exposures. AChE activity assays are underway, and may
provide a mechanistic explanation for behavioral impairment following exposure to
PHE.
MO015
Alcohol, coffee and cigarettes: evaluation of candidate positive control
chemicals for behavioural assessment in zebrafish early life stages
C. Di Paolo, RWTH Aachen University / Ecosystem Analysis ESA; J. Legradi,
Institute for Environmental Studies; K. Graf, RWTH Aachen University /
Department of Ecosystem Analysis ESA; R. Ottermanns, RWTH University; I.
Werner, Swiss Centre for Applied Ecotoxicology / Department of Anatomy
Physiology and Cell Biology; M. Fenske, Fraunhofer Gesellschaft IME /
Ecotoxicology; J. Legler, VU University / Institute for Environmental Studies; H.
Hollert, RWTH Aachen University / Institute for Environmental Research; T.
Seiler, RWTH Aachen University / Ecosystem Analysis
The assessment of behavioural endpoints in zebrafish early life stages (ELS) can
indicate organism-level responses to the most varied environmental contaminants.
However, the procedures applied to evaluate behavioural changes are not clearly
defined and vary a lot between laboratories and studies. This makes the
interpretation and validation of experimental results very challenging. Behavioural
assessment in zebrafish ELS would clearly benefit from the standardization of
protocols. Therefore this study aimed to: investigate candidate positive control
chemicals for behavioral testing with zebrafish ELS; and evaluate whether
zebrafish ELS exposed to the same experimental procedures in two different
laboratories would display comparable behavioural responses. The same set of
experiments was performed at the Institute for Environmental Studies - VU
University; and at the Institute for Environmental Research - RWTH Aachen
University. At VU, the automated video tracking system from ViewPoint was used;
while at RWTH a custom-made system combined with the EthoVision software
(Noldus) was applied. Zebrafish ELS were exposed to several concentrations of
ethanol, caffeine and nicotine, and behaviour was studied at ≤ 5 days post
fertilization (dpf). Long-term exposures between 0-5 dpf as well as short term
exposures at 5 dpf (i.e. for 10 min, 40 min and 1.5 h) were performed. Medium and
solvent control conditions were included. Exposed zebrafish were submitted to
light-dark short transition challenge, and video tracking of locomotion was
performed for two cycles of transitions. Locomotion data was analysed for
parameters as total distance moved, burst activity, and ratio dark:light activity.
Stimulated or suppressed behaviour were evaluated concerning the concentrations
of compounds, temporal patterns, and experimental set up. The intra and
interlaboratory reproducibility between replicate experiments was evaluated. In our
study, comparable behavioural patterns between laboratories were observed for the
same compounds and exposure periods. However, some sensitivity differences
were observed regarding compound concentrations. It is considered that positive
controls might be useful to counteract those differences, by applying positive
control conditions in adequate exposure scenarios. In general our results clearly
indicate the need and usefulness of interlaboratory comparisons, which can help to
improve behavioural assessment in zebrafish ELS.
MO016
Behavioural Effects of Coal Mine Wastewater in Australian Species
C. Lanctot, Central Queensland University / School of Medical and Applied
Sciences; S.D. Melvin, Smart Water Research Centre / Centre for Environmental
Management; L. Fabbro, Central Queensland University / School of Medical and
Applied Sciences; F.D. Leusch, Griffith University - Smart Water Research Centre
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/ School of Environment and Smart Water Research Centre; S. Wilson, CQ
University / School of Medical Applied Sciences
Coal mining represents a major economic activity, particularly so in Australia, but
concerns about potential environmental effects necessitate effective monitoring
strategies. Substantial volumes of mine wastewater may be discharged into the
environment, through both planned and accidental releases. These discharges can
be highly saline and may often contain high levels of dissolved solids, suspended
solids, heavy metals, hydrocarbons and other compounds. Traditional toxicological
testing has generally involved assessment of acute or chronic toxicity, and while
such tests provide useful information, they are poorly suited to ongoing monitoring
or rapid assessment following accidental discharge events. We therefore
investigated behavioural responses of native Australian fish and cladocerans as a
tool for evaluating potential sublethal effects of coal mine wastewater releases on
freshwater ecosystems. Organisms were exposed to wastewater from two
dams (0-100% CMW1 and CMW2) located at an open cut coal mine in Central
Queensland, Australia. Behaviour was monitored using both EthoVision XT 9.0
video-tracking software (Noldus Information Technology, Netherlands) and the
Multispecies Freshwater Biomonitor® (MFB, LimCo International GmbH). In
experiments using the MFB, native fish (Hypseleotris compressa) exposed to coal
mine wastewater showed a rapid reduction in time spent swimming and a slight
increase in ventilation rates compared to controls. These effects were observed
within 24 hours of exposure and persisted over the two-week exposure. Alternately,
in experiments using the EthoVision software, exposed H. compressa showed an
increase in activity and spent more time near the arena border compared to controls
after a two-week exposure. In experiments with cladocerans, wastewaster from one
site (100% CMW2) resulted in acute toxicity (100% mortality after 48 hours) and
rapid changes in swimming patterns were observed in exposed animals. Water
quality and chemistry analysis showed temporal variations in wastewater collected
for the different experiments, which likely explains inconsistencies in responses.
The results indicate the potential for using behavioral endpoints in native species as
tools for monitoring wastewater discharges. However, future experiments are
needed to investigate the sensitivity of these tools for realistic environmental
concentrations, and explore the practicality of these techniques for in situ
monitoring.
MO017
Can Psychiatric Pharmaceuticals Alter the Correlation Between Behaviours
in Fish?
A. Lagesson, Department of Ecology and Environmental Science; J. Klaminder,
Ecology and Environmental Science; J. Fick, Umea University / Department of
Chemistry; M. Jonsson, Department of Ecology and Environmental Science; T.
Brodin, Umea University / Department of Ecology and Environmental Science
Pharmaceuticals in aquatic environments are today recognized as a global problem.
Psychiatric drugs, such as anxiolytics and antidepressants, are a large group of
pharmaceuticals that enter aquatic systems and remain biochemically active. A
number of studies have demonstrated that psychiatric drugs can alter the behaviour
of aquatic organisms, with possible consequences for aquatic ecosystems.
Individuals of many species display behavioural differences, i.e. behavioural traits,
that are consistent within individuals over time and between contexts. Certain sets
of behaviours show relationships (behavioural syndromes) that are consistent
across ecological situations, suggesting limited behavioural plasticity. One way that
psychiatric drugs might affect ecosystems is by modifying behaviour syndromes,
with the potential to cause cascading effects on ecosystem functions. Knowledge
regarding this is, however, so far limited. In this study, we hypothesized that
psychiatric drugs can alter correlations between behavioural traits of wild fish. Our
hypothesis was tested by synthesizing data from laboratory behaviour assays. The
substantial data (n > 200), collected from wild caught individuals of European
perch (Perca fluviatilis), revealed effects on two ecologically important behaviours:
activity and sociality. We examined how these two traits were correlated before and
after exposure to two different drugs: an anxiolytic (Oxazepam) and an
antidepressant (Mirtazapin). We found that the correlation between the two studied
behavioural traits were affected by Oxazepam and to a lesser extent by Mirtazapin.
The findings imply that psychiatric drugs in surfaces waters have the capacity to not
only modify single behavioural traits, but also the way in which different types of
behaviours are related to each other.
MO018
Antihistamines and aquatic insects: Bioconcentration and impacts on
behavior in damselfly larvae (Zygoptera)
M. Jonsson, Department of Ecology and Environmental Science; J. Fick, Umea
University / Department of Chemistry; J. Klaminder, Ecology and Environmental
Science; F. Finn; T. Brodin, Umea University / Department of Ecology and
Environmental Science
Aquatic insects use histamines as neurotransmitters and as wastewater are not
cleansed from these chemicals it is reasonable to argue that they will be affected. In
a study damselfly larvae was exposed to low concentrations of two commonly used
antihistamines (Hydroxyzine and Fexofenadine, 360 ± 42 and 2200 ± 43 ng l -1,
respectively), and damselfly larvae behavior was recorded before and after
exposure. After Hydroxyzine exposure, the damselfly larvae became less active,
and they showed reduced fleeing response (i.e. increased boldness) after being
exposed to Fexofenadine, the latter also being significantly different from the
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non-exposed (control) individuals. We also found high levels of bioconcentration in
the damselflies; Hydroxyzine showed an average bioconcentration factor (BCF) of
2000. Our results indicate that low concentrations of antihistamines can have
sub-lethal effects on aquatic insects manifested as behavioral changes, and that
bioconcentration of these substances can be high. We, therefore, highlight the the
need to further investigate the impact these aquatic contaminants can have on
ecologically relevant behaviors.
MO019
Growth, Condition and Swimming Performance of juvenile Empire Gudgeons
(Hypseleotris compressa) Following Short-term Exposure to Wastewater
Treated in a Constructed Wetland
S.D. Melvin, Smart Water Research Centre / Centre for Environmental
Management; J.P. van de Merwe, Griffith University / Smart Water Research
Centre; F.D. Leusch, Griffith University - Smart Water Research Centre / School of
Environment and Smart Water Research Centre
There is growing interest into the use of Constructed Wetlands (CWs) for the
treatment of domestic sewage, due to their relatively low operational costs and
reported capacity to effectively remove nutrients, microbes and various emerging
contaminants from wastewater. Throughout regional Australia, CWs are
particularly important for wastewater treatment in rural and remote communities,
where intensive treatment options are not practicable. Climatic conditions in
Australia generally allow wetland operators to retain water during long dry periods,
and to time discharges so that they coincide with peak rainfall events. As such,
aquatic animals will optimally be exposed for only short timeframes, and to highly
diluted wastewater. Longer duration exposures of aquatic organisms to treated
sewage wastewater have frequently observed growth effects and responses
indicative of estrogenic activity, but no apparent studies have investigated
responses in native Australian species exposed to CW wastewater under relevant
exposure conditions. To this end, juvenile Empire Gudgeons (Hypseleotris
compressa) were exposed to 0, 6.25, 12.5, 25, 50 and 100% dilutions of treated CW
wastewater for a period of two weeks, and growth and swimming performance were
quantified following exposure. There was little evidence of estrogenicity, which
was confirmed through chemical and in vitro analysis, but significantly increased
weight and condition were observed in fish exposed to 50 and 100% wastewater
dilutions. A positive correlation was observed between condition and swimming
velocity, indicating the potential for nutrient enrichment resulting from wastewater
discharge to indirectly affect the functional performance of fish exposed at
early-life stages. However, overall the results suggest that properly operated CWs,
ensuring appropriate dilution through intermittent short-term discharges during the
wet season, may effectively mitigate the potential for adverse toxicological
outcomes in fish living in aquatic receiving environments.
MO020
Behavior, growth and biochemical responses of Gammarus pulex to
prochloraz and fluoxetine exposure in a feeding experiment
N. De Castro, Departament dEcologia; I. Muñoz, University of Barcelona /
Ecology; A. Ford, University of Portsmouth / Institute of Marine Sciences
The development of toxicity tests based on single species responses has been
widely proposed as a complementary tool to biological and chemical conventional
surveys. Nonlethal endpoints are more sensitive than mortality or community
structural changes and can be used as early warning indicators of toxic stress. The
use of detritivores to detect specific effects of pollutants is currently becoming a
well-known method. However, the application of feeding tests as early detection
tools of toxic risk in freshwater ecosystems is still scarce. A feeding experiment was
carried out to detect indirect (leaf conditioning) and direct effects (water exposure)
of two pollutants, the fungicide prochloraz and the antidepressant fluoxetine, in the
freshwater amphipod Gammarus pulex. Behavioral (feeding rates, movement
responses to light after exposure), biochemical (CNP) and growth endpoints were
combined to detect the toxic effects of the compounds. Alder leaves were
conditioned during 14d under three different treatments: 6 ug/L of prochloraz,
equivalent to the LC50 values reported for algae; 100 ng/L of fluoxetine; and the
mixture of both compounds. G. pulex adult individuals were fed during two weeks
with the different treated leaf discs. In the feeding experiment the four conditioning
treatments (control, 100 ng/L fluoxetine, 6 ug/L prochloraz and the mixture of both
compounds) were combined with two treatments: exposure to 100 ng/L of
fluoxetine and control in order to study the direct effects of this pharmaceutical in
the behavior. Chlorophyll a, ergosterol and CNP levels of the leaves were analysed.
After the experiment, G. pulex behavioral responses to dark-light treatment were
analised with DanioVision, using Ethovision XT software. Preliminary results of G.
pulex behaviour after 14d exposure confirm what recently has been reported: there
is an increase in the activity of the amphipod after the exposure to fluoxetine.
Moulting rates during the experiment were higher in the fluoxetine treatments. On
the other hand, the amphipods exposed to both compounds at the same time showed
low activity after the exposure. The information given by all the biomarkers may
allow to establish links between the leaf litter conditioning, the feeding behavior,
and the locomotive behavior after the exposure. The combination of these different
endpoints might provide a useful tool for early detection of toxicity mixtures in
freshwater ecosystems.
MO021
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Behavioural and transcriptomic changes in crustaceans in response to
antidepressant exposure
M.C. Bossus, S. Short, S. Kohler, Y. Guler, University of Portsmouth; A.T. Ford,
University of Portsmouth / Biological Sciences
Recent studies have suggested that invertebrates might be highly sensitive to
antidepressants, such as the Selective Serotonin Re-uptake Inhibitors (SSRIs), the
Serotonin-Norepinephrine Re-uptake Inhibitors (SNRIs) and Serotonin Antagonist
and Re-uptake Inhibitors (SARIs). These drugs alter serotonin levels in the synaptic
cleft by inhibiting its re-uptake into the presynaptic cell, which result in increased
stimulation. Within the invertebrates, many biological functions including
reproduction, maturation, metabolism, moulting as well as behaviour can be under
control of serotonin. This ongoing study is currently analysing the effects of a
variety of antidepressants on, phototaxis and predator-avoidance-related behaviour
and neurological endocrine disruption in the amphipod Echinogammarus marinus.
Behavioural and transcriptional changes in this crustacean were studied when
exposed to the most prescribed SSRIs (citalopram, sertraline and fluoxetine), SARI
(trazodone) and SNRI (duloxetine). The animals were exposed to these five drugs at
environmentally relevant concentrations from 0.001 to 1 μg/L during short-term (1
hour and 1 day) and medium-term (8 days) experiments. The movement of the
amphipods was tracked using the behavioural analysis Daniovision during 12 min
alternating dark/light conditions. Furthermore, the expression of genes with
putative neurological functions were quantified in these animals using qPCR. In
addition, we have applied high-throughput sequencing technology to exposed
animals to reveal the broad transcriptomic responses to these compounds. So far,
results have revealed significant changes in amphipods behaviour and their
neurophysiology following exposure to low and environmentally relevant
concentrations of antidepressants.
MO022
Prozac effect on a predator-prey system (mosquito fish-egret): an
experimental approach
S. Villa, C. Ferrario, University of Milano Bicocca; A. Finizio, University Milano Bicocca; M. Parolini, University of Milan / Biology; N. Saino, University of
Milano; M. Vighi, University of Milano / Earth and Environmental Sciences
Traditional ecological risk assessment approaches, based on
dose/concentration-response relationships, suffer for a lack of ecological realism. A
better understanding of effects on ecosystems needs more sophisticated endpoints,
such as secondary effects, behavioral changes, etc. The experimental approach
described is aimed to study the effects of an emerging pollutant frequently detected
in urban sewage and surface water: fluoxetine (FLX), the active ingredient of
Prozac. The effects of FLX on aquatic animals have been investigated in the last
few years. However, the responses of an aquatic-terrestrial prey-predator system
have never been studied. The work will assess behavioral and indirect ecological
effects on such an ecological system. The mosquito fish (Gambusia holbrooki) and
little egret (Egretta garzetta) are selected as biological targets. The population of
prey can induce effects on population dynamics of predators, modifying the mean
Darwinian fitness and productivity. Changes in the ecology of the prey, induced by
changes in ecological conditions or in the interactions with other species,can then
have indirect effects on predator. The project will focus on the prey behavioral
changes induced by FLX. Mosquito fish will be exposed for 21 days to
environmentally relevant concentrations of FLX, Different behavioral endpoints
will be assessed (e.g. swimming performance, social behavior, etc.). The second
part of the project will evaluate the predatory efficiency of unexposed and
FLX-exposed herons. FLX-exposed egrets will be fed with exposed mosquito
fishes before the experiment. During the test, egrets can concurrently prey from one
tank, fishes exposed on different FLX levels twice a day after 12 hours fasting.
Behavioral effects on swimming ability of mosquito fish and on predator-prey
interaction will be monitored by video tracking. Data will be analyzed with Poisson
hierarchical linear models mixed-effects.
MO023
Behavioural responses of freshwater planarians after short-term exposure to
the insecticide Chlorantraniliprole
A.C. Rodrigues, CESAM Biology; C. Barata, CSIC / Environmental Chemistry;
A.M. Soares, Universidade de Aveiro / Department of Biology and CESAM; J.L.
Pestana, CESAM & University of Aveiro / Department of Biology and CESAM
Planarians share most neurotransmitters and receptors with more complex animals,
there are evidences that behavioural responses of planarians to drugs acting on
neural transmission are similar to those seen in mammalians. However there is a
lack of studies dealing with effects of other neurotoxic compounds on planarians.
As such, a comprehensive investigation of behavioural responses of planarians to
neurotoxic pesticides can be relevant for ecological risk assessment and an
important alternative to the use of vertebrates in toxicity testing. Chlorantraniliprole
(CAP) is an insecticide that belongs to the newest antranilic diamide class and acts
by activation of the ryanodine receptors, causing depletion of intracellular calcium
stores disrupting muscle contraction and feeding behavior leading to paralysis and
death. Since the sub-lethal effects of CAP on aquatic non-target species are not well
characterized the main objective of this study was to assess the behavioral effects of
short-term exposure to CAP using the freshwater planarian Dugesia subtentaculata.
For that purpose, 96 h exposures to different CAP concentrations were performed,
in complete darkness. Effects on behavior were assessed by different methods.
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Locomotor velocity assay was used to monitor planarian mobility for a period of 3
min per organism. A new feeding inhibition test was developed where, chironomid
larvae were added as food and feeding rate (nº or larvae ingested) assessed for 24 h.
Finally, planarian mobility was assessed using an automated video recording
systems. This system allows an automated high throughput tracking of movements
and covered distance of organisms. Our results indicate that Dugesia
subtentaculata is a suitable organism for laboratory behavioural assays, responding
to insecticide stress after short-term exposure. Although D. subtentaculata showed
higher tolerance to CAP compared to freshwater insects, behavior was significantly
affected in exposed organisms. Planarians exposed to CAP showed a decreased
locomotor velocity and feeding rate. This work intends to present different methods
to assess behavioural effects of contaminants and other stressors on planarian
behavior. The advantages and sensitivity of the different behavioral assays will be
discussed as well as the ecological relevance of behavioral endpoints in the context
of trophic interactions, indirect effects of and ecological risk assessment of
neurotoxic pesticides.
MO024
Midge (Chironomus riparius) and lamprey (Lampetra fluviatilis) larval
behavior as indicator of sediment toxicity
J. Salmelin, University of Jyvaskyla / The Department of Biological and
Environmental Science; H. Hamalainen, University of Jyvaskyla; A. Karjalainen,
ECHA-European Chemicals Agency; M.T. Leppanen, Finnish Environment
Institute / Laboratory Centre; H. Kiviranta, National Institute for Health and
Welfare / Department of Environmental Health; J.V. Kukkonen, University of
Jyvaskyla / Biological and Environmental Science; K. Vuori, Finnish Environment
Institute / Syke Laboratories
Biological early warning systems, by measuring whether a stress response of an
organism is within its normal range, alert rapidly when a toxicant is present in water
or sediment. We evaluated if behavioral responses of chironomid and lamprey
larvae could be used as indicators of toxicity of dioxins and mercury in sediments.
We collected contaminated surface sediments from R. Kymijoki across a pollution
gradient (six sites) with known history of industrial pollution, and from an external
reference site (R. Urpalanjoki) not affected by industrial effluents. These field
sediments were used in the laboratory exposures. First we analysed concentrations
of polychlorinated dibenzo-p-dioxins, -furans (PCDD/Fs), polychlorinated
biphenyls (PCBs) and mercury (Hg) in the sediments. Also body burden of
PCDD/Fs and PCBs were analysed from lamprey larvae collected from the study
sites when present. We measured larval behavioral responses, locomotion and
ventilation, via Multispecies Freshwater Biomonitor, which quantitatively records
different behavioral patterns of animals by impedance conversion technique.
Chironomid larval behavior was measured after a 10d exposure, and lamprey larvae
at 0, 3, 7, 14 and 28d. Also mortality and chironomid growth were used as end
points. Longitudinal contamination gradient in Kymijoki sediments ranged from
the highest (8 420 ng g-1 dw) PCDD/F concentrations in the upper section of the
river to the lowest concentrations (370 ng g-1 dw) near the river mouth. PCDD/Fs
and Hg concentrations correlated strongly, the highest Hg concentration being in
the upper river (1.2 µg g-1 dw). Body concentrations of PCDD/Fs in lampreys were
two orders of magnitude and of PCBs one order of magnitude higher in R. Kymijoki
than in the reference river. Congener concentrations correlated strongly between the
sediment and larval fat tissue of lampreys both for PCDD/Fs (Spearman ρ = 0.90, p
< 0.001) and for PCBs (Spearman ρ = 0.86, p < 0.001). Chironomid growth was
reduced in some of the contaminated sediments, but there were no differences in
mortality among the sediment exposures. We did not detect any consistent
differences in behavioral responses of chironomids or lampreys between
contaminated and reference sediments indicating that these two species might not
be appropriate sentinels of sediment contamination by PCDD/Fs, PCBs and Hg.
MO025
Impact of substrate colour on macrofouling
M.A. Bighiu, Applied Environmental Science; A. Eriksson-Wiklund, Stockholm
University / Applied Environmenatl Science; B. Eklund, Stockholm University /
Department of Environmental Science and Analytical Chemistry ACES
Biofouling of ships and leisure boats gives rise to many economic and
environmental problems. Thus, there is a need for preventive measures, most
commonly in the form of antifouling paints. Nevertheless, there are several
well-known physical factors that influence the biofouling process, such as
temperature, water currents, substrate colour and texture, etc. The aim of our study
was to investigate the role of substrate colour on the settlement of different
macrofouling species. While most other studies used painted panels for this kind of
testing, we were interested in separating the effect of substrate colour from the
effect of the active substances in the paints and therefore we used non-toxic plastic
panels coming from food packaging. The most common colours of boat hulls were
used for this exposure, i.e. black, white, blue and red (N=35 for each colour) as well
as transparent panels (N=22) that served as ‘substrate controls’. The panels were
attached on PVC bars and immersed in water, in vertical position, at a depth of 1.5
m for 21 days, after which the macrofouling species were identified and the dry
biomass was determined. The results show that different species have different
preferences for substrate colours. Thus, barnacles (Balanus sp.) settled
predominantly on darker colours while mussels (Cerastoderma sp.) were most
abundant on blue and transparent panels. These results show that the colour of the
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substrate is an important factor in the biofouling process and it should be taken into
consideration in antifouling paint formulations. Therefore, choosing lighter colours
for coating boat hulls can reduce macrofouling to a certain extent.
MO026
Effects of silver ions and nanoparticles on zebrafish (Danio rerio) larvae
locomotion
G. Asmonaite, K. Bresolin de Souza, University of Gothenburg / Department of
Biological and Environmental Sciences; L. Forlin, University of Gothenburg; J.
Sturve, Goteborg University / Zoophysiology Dept
The assessment of fish behaviour is gaining more recognition in ecotoxicological
research due to its high sensitivity compared to conventional LC50 screenings and its
compatibility with the 3Rs principle. The behavioural endpoints have a great
potential to capture complex biochemical and physiological consequences exerted
by toxicant exposure on the organism level and can be used as a screening
instrument to assess the health status of exposed animals. As it has been previously
reported, silver can potentially affect the neurodevelopment and cause behavioral
retardations in early life stages of zebrafish (ZF). In this study, we exposed ZF
embryos to a wide range silver (Ag+ and AgNPs) concentrations and evaluated
developmental toxicity according to standardized FET (Fish Embryo Toxicity) test
criteria. The locomotion activity of ZF larvae was quantified at 120 hpf via View
Point® Video tracking system using a customized behavioural assay. A set of
repeated episodes of light/dark stimulation was used to artificially stress and evoke
visual motor responses, which were used as endpoints for sublethal toxicity.
Complementary, to undermine the mechanistic nature of silver toxicity, gene
expression of biomarkers for oxidative stress (NRF2) and metal toxicity (MT) were
analyzed. The present study demonstrated that both silver species caused adverse
effects on development and inhibited hatchability. The ionic silver exposure
compromised higher toxicity than AgNPs both on the behavior and the gene
expression. Our findings suggest that high Ag+ exposure concentrations have a
negative (suppressing) effect on locomotion, whereas low and environmentally
relevant concentrations have a potential to exhibit hyperactivity on the developing
ZF larvae.
MO027
Effect of oil sands process-affected water on Daphnia magna feeding and
reproduction
E. Lari, Biological Sciences; E. Mohaddes, G.G. Pyle, University of Lethbridge /
Biological Sciences
The amount of stored oil sands process-affected water (OSPW) in tailing ponds,
produced by the surface-mining oil sands industry in northeastern Alberta, poses an
environmental risk due to its potential toxicity to aquatic organisms if released into
natural receiving waters. In this work, the toxicity of OSPW on Daphnia magna
was studied using ecologically relevant endpoints, including mortality, growth,
reproductive output, and feeding behaviour. Two batches of OSPW from different
sources were studied in order to capture some of the variability associated with
OSPW characteristics. In short-term experiments we examined the feeding
behaviour of neonates (less than 24 h old) and one week old D. magna to each of the
OSPWs. Daphnia were exposed to a dilution series (20, 10, 5, 2.5, and, 1.125%) of
each OSPW and were fed similar quantities of Pseudokirchneriella subcapitata for
24 h. Daphnia food consumption was determined by evaluating how much algae
remained after a fixed period of grazing. In long-term experiments the effect of
OSPW on feeding behaviour, growth, and reproduction of D. magna was studied. In
this experiment neonate D. magna were exposed to OSPWs (10 and 1%) for 21
days. The number of neonates produced and the mortality of test animals were
recorded daily during the exposure. A feeding assay was conducted as described at
7, 14, and 21 d and the growth rate was determined by measuring length and dry
weight at the end of the 21 d exposure. Although none of the OSPW exposures
resulted in acute lethality, results of both short- and long-term exposures showed
that OSPW significantly inhibits the feeding behaviour, suppresses the growth, and
reduces the reproductive output of D. magna. These results are consistent with the
hypothesis that OSPW may affect ecological function through bottom-up trophic
cascades
MO028
The importance of undisturbed sediment patches in a heterogeneous
contamination scenario for habitat selection by snails
C.V. Araujo, Central Deparment of Research DCI; M. Martinez-Haro,
IMAR-CMA (Marine and Environmental Research Centre / Department of Life
Sciences; A. Pais-Costa, J. Marques, MARE Marine and Environmental Sciences
Centre / Department of Life Sciences IMAR CMA; R. Ribeiro, University of
Coimbra
Environmental disturbance can be decisive for habitat selection by organisms as
staying in a disturbed environment might suppose some costs. Therefore, the
displacement towards less disturbed environments is expected, mainly when health
status is threaten by, for instance, contamination. In the present study, the snail
Hydrobia ulvae was exposed to cadmium spiked sediment with four different
concentrations: 0, 15, 100 and 150 mg kg-1. Sediment samples were patchily
disposed in plates, which were divided in 25 fields, being six fields (subreplicates)
used for each sediment concentration; the central area was not filled with sediment
and in this field 24 organisms were initially put in. Experiments were performed
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with three spatial replicates, and observations were made at 2, 4 and 6 h
(corresponding to immediate response), 8, 10 and 12 h (very short term), and 24 h
(short term). A clear trend to avoid contaminated sediment patches was observed at
immediate and very short time, corroborated by a significant (p < 0.05) preference
by control patches. After 24 h, organisms exposed to the higher level of
contamination seem to have lost the ability to move and, therefore, the avoidance
was impaired. Distributed heterogeneously uncontaminated sediment patches can
offer the possibility for a rearrangement of local snail population with no necessity
to move towards a different ecosystem.
MO029
Using a freshwater clam valve rhythm dynamics-based novel valvometry
technique to detect waterborne copper
L. Jou, National Ilan University; B. Chen, MingDao University; W. Chen, National
Taiwan University / Dept Bioenviron Sys Eng; C. Liao, National Taiwan
University / Department of Bioenvironmental Systems Engineering
The purpose of this study was to use an improved valvometry technique as a
detection system to effectively measure waterborne copper (Cu) based on valve
activity dynamics in freshwater clam Corbicula fluminea. We adopted the
magnitudes of shell gape of 20% and 50% as the determining thresholds of valve
closing and siphon extension statuses, respectively, to digitalize valve movements
in bivalves for quantifying the characterization of valve behavioral rhythmic
responses. The improved valvometry technique allows tested freshwater bivalves
with a free-range spontaneous situation to avoid stresses from experimental
artefacts, increasing their measurable sensitivity and reducing probability of
abnormal closings. With reliable statistical modeling approaches, we linked
proposed valve daily rhythmic models and the toxicodynamics-based Hill model to
predict valve dynamic responses under different Cu exposures with a circadian
valve rhythmic endpoint. Behavioral toxicity assays revealed Cu detection
thresholds of 5.6 (95% CI: 2.1–9.3) mg l-1 and 19.5 (95% CI: 14.6–24.3) mg l-1 for
response times of 300 and 30 min, respectively. Our findings reveal that when
exposure Cu concentrations exceed 50 mg l-1,the differential degree of valve
rhythmic response has a significant sensing ability within 30 min. The observation
results demonstrate that our modeling approaches have robust prediction effects on
describing valve rhythmic response variations. Our results implicate an early
warning dynamic biomonitoring system that provides a potential in situ detection of
waterborne Cu concentrations by circadian valve activities in C. fluminea, making
it suitable for distinguishing the safe water resources in the site-specific areas.

Ecological Consequences of Exposure to Pharmaceuticals (P)
MO030
Mechanistic considerations of ozone-amine-reactions
A. Tekle-Roettering, Westfälische Hochschule
Agnes Tekle-Röttering, Winfried Schmidt, Torsten C. Schmidt Micropollutants
in drinking water and wastewater are a matter of increasing concern. Many
environmentally relevant compounds, e.g., pharmaceuticals or pesticides contain
aromatic and aliphatic amino groups. Even at low concentrations, they may be
harmful to aquatic organisms. In drinking water and wastewater treatment,
micropollutant abatement by ozonation is gaining importance. There is, however,
now also growing interest in the ozonation by-products and thus in the accountable
mechanism. In this study the mechanism of ozone with anilines,
nitrogen-containing aromatic heterocycles and nitrogen-containing aliphatic
heterocycles as well water-soluble amines are compared. Ozone reacts strongly
electrophilic and highly selective and one of the ozone-reactive site is the lone
electron pair at nitrogen, which has to be accessible. Protonation reduces the
otherwise high ozone reactivity and so reactivity depends on pH. A second potential
site of ozone attack is the electron-rich aromatic ring (von Sonntag and von Gunten,
2012). In literature, several primary ozone reactions with miscellaneous compounds
have been discussed (von Sonntag and von Gunten, 2012), so that miscellaneous
conceivable primary processes (in reactions 1 - 5 a few examples are presented) can
be suggested for the ozone-amine-reactions in aqueous solution: Addition (reaction
1), electron transfer (reaction 2) or insertion on the nitrogen or aromatic ring plus
additional H-abstraction on the nitrogen (reaction 3) in the case of anilines and
N-containing aliphatic heterocycles or at the aromatic ring in the case of anilines
and N-containing aromatic heterocycles. The resulting highly reactive
intermediates, like aminyl radicals, nitroxyl radicals, hydrotrioxide radicals,
hydrogen peroxide radicals, amine radical cations or ozonide radical anions will
undergo different reactions and the products that are formed in the ozone-amine
reactions may indicate the initial mechanism. To what extent the miscellaneous
reactions proceed, is reflected in ozone rate constants, ozone consumption and
product yields and in addition was assessed by quantum-chemical calculations.
MO031
Assessment of the biodegradability and ecotoxicity of the anti-cancer drug
Imatinib mesylate after UV and simulated sunlight irradiation treatments
C.A. Lutterbeck, Institute of Sustainable and Environmental Chemistry Faculty of
Sustainability; E. Baginska, Leuphana Universitat Luneburg; .L. Machado,
University of Santa Cruz do Sul / Graduate Program in Environmental Technology;
K. Kuemmerer, Leuphana University LÃneburg / Institute of Sustainable and
158

Environmental Chemistry
As the anti-cancer drugs allow people to live longer with higher standards of
living, the consumption of such compounds will increase and consequently their
presence in the drinking and wastewater is also expected to rise. Imatinib (IM) is a
cytostatic compound that was developed during the 1990s and has since then been
used in large scale in the treatment of chronic myeloid leukemia and gastrointestinal
stromal tumors. The presented study investigated the photodegradation of IM under
UV and simulated sunlight irradiation as well as its biodegradability and toxicity
before and after the treatments. An UV polychromatic lamp and a Xe lamp
(simulating the sunlight spectrum) were used to perform the photodegradation
experiments in a photoreactor containing 600 mL of a solution of IM at an initial
concentration of 20 mg/L and prepared with ultrapure water. Irradiation was done
for 256 min. After the irradiation, samples were submitted to biodegradation and
ecotoxicity assays. The biodegradation experiments followed the guidelines of the
OECD Closed Bottle Test (CBT), whereas the ecotoxicity assessment was carried
out in accordance to a new automated method with the bioluminescent bacteria
Vibrio fischeri which allows for the determination of the acute, chronic and growth
toxicities (Menz et al., 2013). According to the biodegradation experiments IM has
be classified as a non-biodegradable compound (< 8 %). The results showed that the
parent compound IM did not underwent photolysis with the Xe lamp and was only a
partially eliminated when using the UV lamp (48%). Furthermore, no significant
mineralization (< 3%) was observed after the experiments performed with both
lamps. Not surprisingly no differences were observed regarding the biodegradation
and toxicity of the samples after been submitted to the irradiation with the Xe lamp,
since no primary elimination was achieved after a treatment time of 256 min. The
partially elimination of the parent compound when using the UV lamp did not
improve the biodegradability or reduce the toxicity of IM. In conclusion, our study
showed that other treatment options should be tested in order to eliminate IM and in
this way improve its biodegradability and reduce its toxicity.
MO032
Pharmaceuticals in the environment: Biodegradation and effects on natural
microbial communities
A. Barra Caracciolo, National Research Council / Water Research Institute; E.
Topp, Agriculture and Agri-Food Canada (AAFC); P. Grenni, National Research
Council of Italy (CNR) / Water Research Institute
Environmental microorganisms play a key role in fundamental ecological processes
such as biogeochemical cycling and organic contaminant degradation.
Microorganisms comprise a large unexplored reservoir of genetic diversity and
metabolic capability providing several ecosystem services, most importantly the
maintenance of soil and water quality. Pharmaceutical occurrence in the
environment can compromise microbial community structure and activities in
different ways. The fate of a pharmaceutical in soil or water depends on numerous
factors, including its inherent physic-chemical properties (e.g. water solubility,
lipophilicity, vapour pressure), environmental factors and climate conditions (e.g.
temperature, incident radiation, pH) and most importantly the presence and activity
of microorganisms that possess the ability to biodegrade it. The presence of an
active natural microbial community is a fundamental prerequisite for an effective
response to contaminant presence in the various ecosystems. The recovery from
contamination is only possible if toxicity does not hamper microbial activity.
Current knowledge on the effects on natural microbial communities of some
pharmaceuticals and of some biocides commonly found as environmental
microcontaminants will be presented.
MO033
Electrochemistry-mass spectrometry for simulation of transformation
processes of pharmaceuticals in the environment and electrosynthesis of their
transformation products for risk assessment
L. Zhu, Forschungszentrum Juelich, ZEA-3 / ZEA; B. Santiago-Schübel,
Forschungszentrum Jülich GmbH; H. Hollert, RWTH Aachen University / Institute
for Environmental Research; S. Küppers, Forschungszentrum Jülich GmbH
1 Introduction:Large amounts of pharmaceuticals are discharged into the
environment per year and would undergo chemical and/or microbial
transformations. However, the presence of these pharmaceuticals and their
transformation products (TPs) might pose a potential risk to the environment as
well as human beings. Risk assessment of these pharmaceuticals and their TPs
requires a comprehensive understanding of their transformation in the environment.
Moreover, most of these TPs are difficult to be achieved in mg levels for toxicity
evaluation. Electrochemistry-mass spectrometry has been proven as a promising
and efficient method to simulate the environmental transformation processes of
pharmaceuticals in lab scale [1, 2]. Furthermore, electrochemical synthesis method
could provide an alternative for the production of transformation products of these
pharmaceuticals for risk assessment. Therefore, electrochemical methods offer a
strategy for investigation of transformation and risk assessment of pharmaceuticals
in the environment 2 Methods: Online EC-MS was applied to simulate the
transformation processes of the pharmaceuticals in the environment. The
degradation voltages as well as mass spectrums for mechanism study were
determined by using the EC-ESI MS/MS. For structure identification, high
resolution FTICR-MS was used to determine the formula of relevant degradation
products. Electrosynthesis of TPs was conducted in a “synthesis-cell” which is
designed for small-scale electrosynthesis of mg quantities of compounds. The
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toxicity evaluation was conducted in various bioassays, such as fish embryo tests,
Ames test… In our study, a series of pharmaceuticals were investigated in the
online EC-MS system. The transformation mechanisms of these compounds were
studied. Their TPs were synthesized by electrochemical method in synthesis cell.
After the sample preparation process, the ecotoxicity of the samples was evaluated
in various bioassays. Risk assessment was conducted based on the toxicity
evaluation data. Reference [1] Hoffmann, T., et al., Analytical and Bioanalytical
Chemistry, 2011. 399(5): 1859-1868. [2] Chen, L., et al., Chemosphere, 2012.
89(11): 1376-1383.
MO034
Effects of an antihistamine on litter decomposition in streams
M. Jonsson, Department of Ecology and Environmental Science; E. Ershammar, T.
Brodin, Umea University / Department of Ecology and Environmental Science; J.
Klaminder, Ecology and Environmental Science; J. Fick, Umea University /
Department of Chemistry
Litter decomposition is important for regeneration of carbon (C) and nutrients in all
ecosystems. In streams, microbe and invertebrate communities are the primary
decomposers of terrestrially derived plant litter. Impacts on the decomposer
community may therefore have consequences for C and nutrient cycling in the
stream. Chemical contaminants, such as pharmaceuticals, may impact aquatic
organisms. For example, antihistamines – used to treat allergies – have been found
at very low concentrations in waters receiving wastewater effluence. Because
invertebrates use histamines as neurotransmitters, exposure to low concentrations
of antihistamines may affect their physiology. Hence, we wanted to investigate if
low concentrations of an antihistamine affected decomposition in a running-water
system containing leaf litter, microbes, and invertebrates (i.e. stonefly larvae). The
experiment was carried out in a climate room over 31 days. As experimental
chambers, we used 1-L aquaria with circulating water to mimic stream conditions.
Half of these aquaria contained leaf litter (2 g) and microbes (10 mL inoculum),
while the other half contained also 10 stonefly larvae. In each of these two
treatments, half of the aquaria contained a 2 µg L-1 concentration of the
antihistamine fexofenadine, while the other half was used as a clean control. After
termination, the stonefly larvae were counted and weighed, before being analyzed
for antihistamine concentration. The leaf litter was dried and weighed to quantify
mass lost to decomposition, and water samples (at start and termination) were
analyzed for antihistamine concentration. Also, at termination, water samples were
taken to analyze total organic carbon (TOC) and nitrogen (N) concentrations, as an
additional measure of the decomposition process. Contrary to our expectations,
there were no significant differences in stonefly survival or growth rate between the
antihistamine and the control treatment. Further, the antihistamine had no effect on
total litter decomposition, but a marginally significant positive effect on
decomposition carried out by the stoneflies. However, importantly, both TOC and
N concentrations were significantly lower in the antihistamine treatment, likely due
to reduced microbial activity in response to antihistamine exposure.
MO035
Determination of pharmaceuticals in sediments from the small stream
dominated by effluent
O. Golovko, University of South Bohemia in CB / Lab of Environmental Chemistry
Biochemistry; G. Fedorova, University of South Bohemia in CB / Faculty of
Fisheries and Protection of Waters South Bohemian Research Center of
Aquaculture and Biodiversity of Hydrocenoses Vodnany Czech Republic; O. Koba,
University of South Bohemia in Ceske Budejovice / Faculty of Fisheries and
Protection of Waters; T. Randak, University of South Bohemia in Ceske
BudejoviceFaculty of Fisheries and Protection of Waters / Laboratory of
Environmental Chemistry and Biochemistry; R. Grabic, University of South
Bohemia in CB / Faculty of Fisheries and Protection of Waters, South Bohemian
Research Center of Aquaculture and Biodiversity of Hydrocenoses; R. Kodesova,
Czech University of Life Sciences Prague / Dept of Soil Science and Soil Protection
Simple and fast analytical method for determination of 130 pharmaceuticals was
developed and validated. The selected pharmaceuticals belong to a great variety of
different therapeutical classes: analgesics, β-blockers, antibiotics,
anti-inflammatories, anticonvulsants, antidepressants and lipid regulators. The
analysis was performed using liquid chromatography coupled to a triple quadrupole
analyzer operated with tandem mass spectrometry. The sonication in different
solvent: extraction mixture (acetonitrile and water (1/1, v/v, 0.1 % formic acid) and
acetonitrile, 2-propanol and water (3/3/4, v/v, 0.1 % formic acid); acetonitrile and
water (1/1, v/v, 0.1 % formic acid); acetonitrile, 2-propanol and water (3/3/4, v/v,
0.1 % formic acid); methanol and water (2/1, v/v) were tested. The best extraction
method was applied for the analysis of pharmaceuticals in river sediments. The
analysis showed a widespread occurrence of pharmaceuticals in the river sediments.
The method allows high throughput analysis of pharmaceuticals in sediment with
excellent sensitivity. Some target compounds were detected at very low
concentration level (inferior to the ng/g). Acknowledgement: This study was
supported by the project of the Czech Science Foundation (Project No. 13-12477S).
MO036
The effects of antidepressants appear to be rapid and at environmentally
relevant concentrations
A.T. Ford, University of Portsmouth / Biological Sciences; P.P. Fong, Gettysburg
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College
The effects of antidepressants of wildlife are currently raising some concern due to
an increased number of publications indicating biological effects at
environmentally relevant concentrations (< 100ng/L). These results have been met
with some scepticism due to the higher concentrations required to detect effects in
some species and the perceived slowness to therapeutic effects recorded in humans
and other vertebrates. Since their mode of action is to modulate the
neurotransmitters serotonin, dopamine, and norepinephrine, aquatic invertebrates
that possess transporters and receptors sensitive to activation by these
pharmaceuticals are potentially affected by them. We highlight studies on the
effects of antidepressants, on particularly crustacean and molluscan groups
showing they are susceptible to a wide variety of neuroendocrine disruption at
environmentally relevant concentrations (pg-ng/L). Interestingly some effects
observed in these species can be observed within hours of exposure. For example,
exposure of amphipod crustaceans to several selective serotonin reuptake inhibitors
(SSRIs) can invoke changes in swimming behaviour within hours. In molluscs,
exposure to SSRIs can induce spawning in male and female mussels and foot
detachment in snails within several hours of exposure. In the light of new studies
indicating effects on the human brain with just of dose of SSRIs using MRI scans,
we discuss possible reasons for the discrepancy in former results in relation to the
“read-across” hypothesis, variation in biomarkers used, phylogenetic distance, and
the affinity to different targets and differential sensitivity to receptors.
MO037
Pharmaceuticals ecotoxicity: data curation and QSAR modeling
A. Sangion, DiSTA; S. Cassani, P. Gramatica, University of Insubria / DiSTA
In the last decades pharmaceuticals have became a class of emerging potential
pollutants since they are increasingly present in waste and surface water, air and
soil. Due to their ubiquitary present in the environment, the European regulatory
agency on pharmaceuticals, EMEA (European Medicines Evaluation Agency),
published, in 2006, a guideline for the environmental risk assessment of human
pharmaceuticals that shall accompany the application for marketing authorisation.
Like every risk assessment procedure, this guideline requires, for each chemical, a
large amount of data as logKow, ecotoxicity, environmental fate, consumption and
so on. Unfortunately ecotoxicological data are available only for a little percent of
human pharmaceuticals in literature and databases; modeling approaches like those
based on quantitative structure–activity relationships (QSARs) are valuable tools to
maximize the information contained in existing experimental data and to predict
missing information. However the quality and predictivity of a model depends on
the quality of the data input according to the general rule of computer science GIGO
(Garbage in, Garbage out). We checked big online databases like ECOTOX or
OASIS and literature datasets looking for consistent ecotoxicological data on a set
of more than 400 pharmaceuticals finding, in addition to good quality data,
thousands of values for unspecified species, unspecified measured effect,
unspecified time of exposure, undefined test condition and often with a wide range
of experimental responses (even more than three order of magnitude) for the same
chemical. In this study we present an example of data curation to prepare consistent
datasets of pharmaceuticals with a clearly defined end-point according to the first
OECD principle for QSAR modeling, verifying every chemical identifier and
structure, organizing data for different end-point, effect measured, time of exposure
and filtering inconsistent multiple different experimental data. Then we used these
refined dataset to develop specific QSARs for different species representatives of a
simplified aquatic ecosystem at different trophic levels in a preliminaryaquatic
toxicity study. Finally, predictions by different models were combined by Principal
Component Analysis (PCA) to verify the toxicity trend and to screen and prioritize
the most environmentally hazardous pharmaceuticals.
MO038
Use of Acute and Chronic Ecotoxicity Data in Environmental Risk Assessment
of Pharmaceuticals
J. Vestel, Merck & Co., Inc.; D.J. Caldwell, Johnson & Johnson; L.A. Constantine,
Pfizer, Inc. / Pharmacokinetics Dynamics and Metabolism; V. D\'Aco, Quantum
Management Group, Inc.; T. Davidson, Bristol-Myers Squibb / EHS; D.G. Dolan;
K. Kappler, Johnson & Johnson / Environmental Engineer; S. Millard, Probability
Statistics and Information; R. Murray-Smith, AstraZeneca; J. Ryan,
GlaxoSmithKline; J. Straub, F.Hoffmann-La Roche Ltd / Roche Group Safety
Health Environmental Protection; P.W. Wilson, Sanofi U.S., Inc. / Health Safety
and Environment
A team composed of representatives from 10 pharmaceutical companies was
formed to evaluate the relationship between predicted no-effect concentrations
(PNECs) calculated from acute EC50 and chronic NOEC data derived from aquatic
studies using standard regulatory assessment factors. Aquatic toxicity data for 102
active pharmaceutical ingredients (APIs) were compiled primarily from the
companies’ acute and chronic daphnid, fish and algae GLP validated studies, and
supplemented with data from the peer-reviewed literature. These data encompassed
a broad range of APIs in various therapeutic areas, with diverse modes of action,
which were then classified according to the American Hospital Formulary Service
(AHFS) classification scheme at the primary level. Additionally, the team
characterized the relationship between aquatic toxicity and the n-octanol/water
distribution coefficient (log Dow). Statistically significant but weak correlations
were observed between increasing toxicity and increasing log Dow, indicating

SETAC Europe 25th Annual Meeting Abstract Book

other contributing factors to toxicity than Dow, particularly for green algae and
blue-green algae. Adequate data to calculate both acute and chronic PNEC values
were available for 57 of the APIs. For most compounds, PNECs calculated from
acute data were lower than PNECs calculated from chronic data. Five of the 57
PNECs (9%) calculated from acute data were below the EU action limit of 0.01 ppb
and all were classified as anti-infectives affecting algal species. Six of the 89 (6.7%)
available PNECs calculated from chronic data were below the EU action limit and
for all of these APIs fish were the most sensitive species. Analysis of these data
suggests that the use of acute data to determine chronic PNECs are acceptable if
chronic data are not available, unless specific mode of action concerns suggest
otherwise (e.g. the API has known or suspected endocrine active properties).
MO039
iPiE: Intelligence-Led Assessment of Pharmaceuticals in the Environment
A. Boxall, University of York / Environment Department; R. Laenge, Bayer
Pharma AG / Dept Experimental Toxicology; A. Coors, ECT Oekotoxicologie
GmbH; J.R. Snape, AstraZeneca UK Ltd. / AstraZeneca Global Environment; F.
Sanz, IMIM
A variety of human pharmaceuticals have been detected in the natural environment
across the world. Although reported concentrations are generally low, many
pharmaceuticals have been detected in a variety of hydrological, climatic, and
land-use settings and some can persist in the environment for a significant time
period. As these are biologically active compounds that are designed to interact
with specific pathways and processes in target humans and animals, concerns have
been raised about the potential effects of pharmaceuticals in the environment - -,
and over the past 15 years, a substantial amount of work has been done to determine
the occurrence, fate, effects, and resulting risks of pharmaceuticals in the
environment. Regulations have also been developed regarding the assessment of
environmental risks of new pharmaceuticals within the market approval
procedures. Currently, environmental assessments of pharmaceuticals are typically
performed at the end of the development process, when the drug is close to an
application for market approval. The identification of potential environmental
concerns at such a late stage can merely describe the potential for environmental
impact but cannot influence any early stage development or identification of
specific targeted assessment strategies. -. Furthermore, concerns have been raised
over whether the standard testing methods for examining chronic effects on
organisms will identify ecologically important effects of specifically acting
pharmaceuticals. There also is a need to address the legacy of existing APIs - more
than 3,000 pharmaceuticals are currently in use yet data on the environmental risks
is only available for a small proportion of these. iPiE is a 9.8 M Euro EC project,
involving leading researchers from academia and the pharmaceutical industry, that
aims to develop a framework (using information from toxicological studies,
pharmacological mode of action and predictive models) for identifying the potential
risks of human pharmaceuticals to the natural environment (considering both
aquatic and terrestrial systems, including top predators). In the future this
framework should be used to better target environmental testing requirements at an
early stage in drug development programmes and for prioritising legacy
pharmaceuticals for experimental testing and monitoring.
MO040
Post-Approval Environmental Stewardship of Tamoxifen
K. Hutchinson; R. Murray-Smith, AstraZeneca; J.R. Snape, AstraZeneca UK Ltd. /
AstraZeneca Global Environment
Tamoxifen is an anti-oestrogen drug that is widely used to treat breast cancer.
Tamoxifen is an established product that pre-dates current EU regulatory
requirements for environmental risk assessment (ERA). It is highly metabolized in
the liver, and both tamoxifen and its metabolites are excreted and released into the
aquatic environment. Through our post-launch Ecopharmacovigilance initiative we
have collated data points and information from AstraZeneca studies and published
literature on the effects of tamoxifen on a range of aquatic species, together with
information on the predicted fate and exposure of tamoxifen and measured
concentrations in various environmental media. This poster will present a
comprehensive summary and analysis of all the published data available for
tamoxifen and an assessment of the environmental risks.
MO041
Monograph System for environmental data of active pharmaceutical
substances: necessity, challenges and perspectives
I. Rönnefahrt, Federal Environment Agency / Section IV Environmental Risk
Assessment of Pharmaceuticals
Even more than 10 years after implementing the environmental risk assessment
(ERA) into the European pharmaceutical legislation there is still a lack of data on
fate and effects of active pharmaceutical substances. The reason for that is quite
simple: A review program of ‘legacy’ products, which were approved before the
ERA requirement was set, was never envisaged. In the pre-market phase an
environmental risk assessment is required for all new applications. This leads to
duplication of data and of assessments. Due to the fact that results of fate and effect
studies may vary, this may also lead to contradictory assessments and even to
different risk mitigation measures for medicinal products intended for the same
indication. This is not acceptable, neither from an scientific nore from an economic
point of view.\nThe described problems with the functioning of the current
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legislation could largely be solved with the establishment of a monograph system
on active pharmaceutical substances. The aim of a monograph system is to collate
existing fate and effects data on active pharmaceutical substances, to generate
missing data, to evaluate studies and to agree on the endpoints to be used for ERAs
of medicinal products. Once established all authorizations of medicinal products
would use the agreed endpoints from the monograph of the respective active
substance to perform the environmental risk assessment of the product. A
monograph on fate and effects data would have a lot of benefits regarding the
efficiency of the authorization procedure of medicinal products. Overall, only a
pre-market monograph system in conjunction with an effective monitoring within
the post-market surveillance will be able to ensure the environmental safety of
veterinary medicinal products in use. Environmental data collated in monographs
should regularly be adapted to the scientific and technical progress. This is essential
to ensure up-to-date risk assessments of veterinary medicinal products. Therefore
monographs on active pharmaceutical substances will be the key measure to ensure
the environmental safety of veterinary medicinal products in use. Challenges for the
establishment of a monograph system are first of all clear rules on set up and
management of consortia, rules on data protection, cost sharing etc.. Examples of
successful collaborations already exist in other legislative areas like REACH and
biocides.
MO042
Environmental risk assessment of pharmaceuticals and endocrine disruptors
in surface waters of the State of Sao Paulo (Brazil)
J.C. López-Doval, University of São Paulo / Depto de Ecologia Laboratorio de
Limnologia; M. Pompêo, University of São Paulo
While in the USA and Europe the knowledge on the presence and possible
environmental risks of emerging pollutants is wide, in developing countries it is still
scarce. In Brazil the number of studies on this issue is not as extensive as in Europe
and USA and these few studies are mainly geographically focused in the State of
Sao Paulo (SP). The objective of this work is to assess the environmental risk of
pharmaceuticals and endocrine disrupting compounds (EDCs) detected in
freshwaters of SP. For that, published data on concentrations of these compounds
was used. In order to include data published in local scientific journals, the search
was performed with Google scholar. A total of 8 articles studying concentrations of
these substances were included, these papers covered a period from 2005 to 2014.
Concentrations of pharmaceuticals and EDCs were measured by authors in 7
different rivers and 2 reservoirs. Using these data, risk assessment was calculated
individually for each paper. For pharmaceuticals, potential risk of the mixture was
calculated for fish, Daphnia magna and algae in base to Hazard Quotients (HQ).
HQ for all the mixture was calculated as the summatory of the values obtained
dividing the higher concentration found for each compound detected in the
respective study by a specific risk factor (EC50 value of the substance/1000, as
PNEC). In the case of EDCs, the potential estrogenic activity of the mixture was
calculated as the summatory of the value obtained multiplying the higher
environmental concentration of each estrogenic substance by a relative
estrogenicity factor for this substance. Both values of EC50 and estrogenicity factor
were obtained from literature and based on experimental data. Environmental risk
for pharmaceuticals was detected in two studies for algae and crustaceans. HQ
values ranged from 0.002 to 585. Risk for EDCs was presented in only 2 studies,
but showing high possible estrogenic activity. The papers used in this work,
reported high concentrations of pharmaceuticals and EDCs in freshwater
ecosystems, maybe due to the lack of advanced sewage treatment and uncontrolled
spills. By the first time, this work evidences potential risk for biota due to the
presence of these substances in Brazilian freshwaters. Further in situ studies should
be developed to confirm deleterious effects on biota.
MO043
Pharmaceuticals in the Environment: global occurrence, effects, and potential
cooperative action
S. Hickmann; T. aus der Beek, IWW Water Centre; I. Ebert, Umweltbundesamt /
Pharmaceuticals Department; J. Koch-Jugl, Federal Environment Agency /
International Chemical Management; A. Hein, Federal Environment Agency
(UBA) / Section IV Pharmaceuticals; A. Kuester, Environmental Risk
Assessment; F. Weber, IWW Rheinisch-Westfaelisches Institut fuer Wasser /
Bereich Wasserressourcen-Management; J. Rose, Umweltbundesamt
The poster presents results of an extensive literature research on the global
occurrence of pharmaceuticals in the environment. Data on measured
environmental occurrences from more than 1,000 international publications have
been transferred to a database, with more than 120,000 entries. According to the
database, pharmaceuticals have been found in the environment of 71 countries
worldwide in all five UN regions. Most published data are for the compartments
surface water and sewage effluent; less information is available for groundwater,
manure, soil, and other environmental matrices. More than 600 active
pharmaceutical substances (or their metabolites and transformation products) have
been detected in the environment. Most findings have been published for
industrialized countries. Monitoring campaigns are increasingly being conducted in
developing and emerging countries. These have revealed the global scale of the
occurrence of pharmaceuticals in the environment. For example, diclofenac, a
non-steroidal inflammatory drug, has been detected in the aquatic environment in
50 countries worldwide. A number of globally marketed pharmaceuticals have been
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found in both developing and industrialized countries. The available
ecotoxicological information indicates that that certain pharmaceuticals pose a risk
to the environment at measured concentrations. Options for cooperative action to
address the risk of are also presented. The aim of the research presented was to
support the discussion of the proposed emerging policy issue pharmaceuticals in the
environment under the Strategic Approach to International Chemicals Management
(SAICM), which is a global initiative of United Nation Environment Programme
(UNEP).
MO044
Prioritisation of pharmaceuticals and metals - literature vs laboratory
R.L. Donnachie, E. Gozzard, Centre for Ecology and Hydrology; J. Ojoghoro,
Brunel University; M.D. Scrimshaw, Brunel University / Institute for the
Environment; A.C. Johnson, CEH Wallingford / Wallingford; J.P. Sumpter, Brunel
University / Institute for the Environment
Thousands of pharmaceuticals are entering our aquatic environment every day but
which ones pose the greatest risk? We do not have the time or resources to assess
the environmental risk from every pharmaceutical to the level of detail we would
like. This forces us to consider different prioritisation approaches. This study has
the long term aim of prioritising all chemical groups on the basis of risk through
analysis of the literature. Twelve key pharmaceuticals were identified by selecting
those most frequently cited by the scientific community in literature risk rankings
using such factors as annual consumption, persistence, potency and predicted fish
plasma concentrations. The twelve, which emerged most frequently, were
Ibuprofen, Diclofenac, Paracetamol, Carbamazepine, Naproxen, EthinylEstradiol
(EE2), Propranolol, Atenolol, Sulfamethoxazole, Metoprolol, Ofloxacin and
Fluoxetine. These twelve pharmaceuticals were ranked by risk through comparing
all literature ecotoxicity effect values with those either reported or predicted in UK
water courses. As part of the greater study, this same approach was also used for the
metals although in this case a representative sub-set of the ecotoxicity literature was
used. The ranking compares the median ecotoxicity concentration with the median
river water concentration. Overall, the metals emerged as a greater risk to aquatic
wildlife then the pharmaceuticals. The pharmaceutical identified as the greatest risk
using this approach was EE2. As a reality check on this literature based risk-ranking
analysis, the toxicity of selected metals and pharmaceuticals were compared in our
laboratory using Pseudokirchneriella subcapitata and Daphnia magna
MicroBioTests. In theory, the ranking of these selected chemicals on the basis of
toxicity to an alga and daphnid should match that from the literature survey. Here
we will report how the two compared.
MO045
Risk based prioritization of human pharmaceuticals in Korea water
environment
K. Ji, Yongin University; E. Han, Seoul National University; J. Park, SOON CHUN
HYANG UNIVERSITY / College of Natural Sciences; J. Ryu, National Institute of
Environmental Research / Risk Assessment Division; K. Choi, Seoul National
University / School of Public Health
Pharmaceuticals have been used for protection of human and animal health,
however their residues in the aquatic environment are potential threat to ecosystem
health. In order to identify high priority pharmaceutical residues in terms of
ecological risks, several prioritization schemes have been proposed to date.
However, most of previous approaches are focused on the level of environmental
occurrences or the amount of use. We proposed a prioritization strategy that
considered both the levels of environmental occurrence and the potential hazards of
the human pharmaceuticals in Korea. A total of 695 human active pharmaceutical
ingredients (APIs) were first screened by logKow, annual production volume, and
predicted environmental concentrations (PECs). Annual production volume of the
target APIs were derived from drug production statistics of Korea as of 2011. PECs
were derived in Han River of Korea by use of pharmaceutical assessment and
transport evaluation (PhATETM) program. In addition to the number of
pharmaceuticals screened for high ambient occurrence levels, major antineoplastic
drugs and hormones were included in the initial list because of their high potential
of toxicity. Then, the final lists of priority pharmaceuticals were derived based on
the hazard quotient of each APIs. Probucol (logKow>3.5), tamoxifen
(antineoplastic drugs), norethisterone (hormones), and 17α-ethynylestradiol
(synthetic hormones) were selected as final lists. Because of their low or often
seemingly negligible levels of occurrence in ambient water, these pharmaceuticals
have neither been adequately monitored nor assessed for risks. Further efforts are
warranted to understand their risk potentials in the aquatic environment of Korea.
MO046
How to prioritise veterinary pharmaceutical substances for a monograph
system?
I. Ebert, Umweltbundesamt / Pharmaceuticals Department; A. Hein, Federal
Environment Agency (UBA) / Section IV Pharmaceuticals
The poster presents a new and manageable prioritising concept for veterinary
pharmaceutical ingredients (VPIs) intended for inclusion in a currently discussed
monograph system as a starting point for further discussions. There are 400-600
active veterinary substances on the European market. Only a limited amount of
these are environmentally relevant and must be considered in the intended
monograph system for VPIs. Therefore, it is necessary to prioritise. Our
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prioritisation concept aims to identify the substances that have the highest potential
environmental risk and/or the highest potential presence in the environment. We
propose a simple, three-step method, which is based on the EMA/VICH Guideline
for the environmental risk assessment of veterinary pharmaceuticals considering
substance specific information on consumption, exposure, fate and effects available
to a German regulatory authority. The proposed method classifies the substances
into 4 priority categories, which reflect the potential environmental relevance and
thus the priority for inclusion in a monograph system. The goal of our work was to
determine few and relatively simple criteria for a rough classification of active
ingredients for which monographs should be compiled first. Prioritisation,
exemplarily done on the basis of data available for Germany has shown that most of
the active substances are expected to be in class II (high priority) and class III
(moderate priority). Parasiticides and antibiotics turned out to be the
environmentally most relevant substances.The suggested method is considered to
be transferable to other EU countries because all base data necessary for
prioritisation should be available to other national regulatory authorities as well.
MO047
Prioritization of veterinary antibiotics for higher-tier environmental fate and
effect analysis using a simple screening approach
J. Menz, J. Müller, M. Munck, Leuphana University Lüneburg / Institute of
Sustainable and Environmental Chemistry; S. Gottschalk, Leuphana University; K.
Kuemmerer, Leuphana University Lüneburg / Institute of Sustainable and
Environmental Chemistry
Veterinary antibiotics (VAs) are widely recognized as important environmental
contaminants and are frequently detected in environmental samples throughout the
recent years. The environmental occurrence, fate and effects of VAs are strongly
dependent on varying local factors, which is why region-specific priorities for
environmental risk assessment (ERA) should be established. Moreover, substance
prioritization in ERA of VAs is usually based on predicted or measured
environmental concentrations, whilst the intrinsic antimicrobial activity of VAs is
often not considered. In this context, a more integrated screening procedure was
developed and exemplarily applied in a case study of northwestern Germany. The
first level (A) included a comprehensive usage pattern-based exposure screening
(UPES) to identify environmentally relevant substance candidates on the basis of
VA consumption data. The identified candidates were subjected to a
biodegradability screening (level B) using a modified closed bottle test (CBT),
which allows identifying false negative results due to antimicrobial effects of the
test substance with a considerably improved reliability compared to the standard
CBT (OECD 301D). Finally, the toxicity towards soil bacteria (level C) of
non-readily biodegradable VAs was evaluated in a modified contact assay for the
long-term exposure. After screening level A, 7 VAs (Amoxicillin,
Chlortetracycline, Colistin, Enrofloxacin, Sulfadiazine, Tetracycline and
Trimethoprim) were identified as high-priority substances. These candidates were
further classified as not readily biodegradable or highly toxic to heterotrophic
microorganisms in screening level B and hence might persist in the environment in
an active form. Therefore, the toxicity towards the soil bacteria species
Pseudomonas putida and Bacillus amyloliquefaciens of selected substances was
assessed in screening level C, which revealed strong variations between the
analyzed compounds in terms of antimicrobial activity, species selectivity and
bioaccessibility in presence of bulk soil. With this simple screening approach we
were able to prioritize VAs under consideration of the regional environmental
relevance, biodegradability and intrinsic antimicrobial activity. Therefore we
conclude that a more integrated initial screening is especially useful for the regional
priority-setting in ERA of VAs and might help to address existing research gaps
more adequately.
MO048
Ecotoxic and genotoxic effects of last-resort and broad-spectrum antibiotics fate and behavior of potential future micropollutants in aquatic systems
J. Bruensing, W. Dott, RWTH Aachen University / Institute of Hygiene and
Environmental Medicine; H. Hollert, RWTH Aachen University / Institute for
Environmental Research; J. Bressling, Institute of Environmental Engineering,
RWTH Aachen / Institute of Hygiene and Environmental Medicine
Pharmaceuticals and their metabolites have been emitted in large amounts to the
aquatic environment for many years, mostly as complex mixtures in the effluents of
sewage treatment plants and sludge. For a precocious identification and assessment
of environmental risk after launching new pharmaceutical substances, two
last-resort antibiotics (Linezolid and Tigecyclin) and one broad-spectrum antibiotic
(Doripenem), which are used in the treatment of severe infections, were selected.
For the detection of eco- and genotoxicological effects, stock solutions with a given
amount of each antibiotic were prepared and stored at 4 degrees in the dark to
prevent photolysis. Ecotoxicological testing was performed within 24 hours with a
dilution series of stock solutions using standardized bioassays, such as the algal
growth inhibition assay with Desmodesmus subspicatus and Daphnia magna Straus
immobilization test. Genotoxicity was determined with two bacterial shortterm
tests based on the induction of the emergency repair (SOS) response as a direct
relation to the degree of DNA damage. The SOS test assay was performed with E.
coli PQ37, the umu test with Salmonella choleraesius subsp. chol.
TA1535/pSK1002. The test systems were conducted consistently with and without
metabolic activation using 96-well microplates. Biodegradability of antibiotic
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substances in aqueous systems was determined with the combined and optimized
test system “O2/CO2-Headspace Test” with GC-TCD following standard
procedures (ISO) with modifications for measurement of the ultimate aerobic
mineralization of test substances to carbon dioxide in water. The last-resort
antibiotic Tigecyclin was evaluated as ‘‘good (ready) biodegradable’’, since
degradation was exceeded 60% within 28 days. In contrast Linezolid was
non-biodegradable. There were no ecotoxic effects for the broad-spectrum
antibiotic Doripenem. The antibiotic Tigecyclin showed the highest ecotoxicity in
the algae test (EC50 3.4 mg/L) with maximum test concentration of 200 mg/L. For
the daphnia immobilization assay Linezolid showed highest toxicity (EC 50
160.4 mg/L). Contrary to ecotoxicity there was no genotoxicity for Linezolid.
Genotoxicological effects were detected for Doripenem and Tigecyclin with and
without metabolic activation ranging from 1 to 100 mg/L.
MO049
In vitro metabolism and metabolite identification of select antibiotics,
propranolol and diclofenac by rainbow trout (Oncorhynchus mykiss) liver S9
fractions
M. Denadai; K.A. Connors, US Environmental Protection Agency / ORDNCCT;
A.J. Ramirez, Baylor University / Baylor Science Facility; C.K. Chambliss, Baylor
University; P. Fitzsimmons, U.S. EPA,; J.W. Nichols, U.S. Environmental
Protection Agency; Q.B. Cass, Universidade Federal de São Carlos / Quimica;
B.W. Brooks, Baylor University / Dept of Environmental Science
Extensive use of antibiotics in agriculture is becoming an emerging environmental
and public health concern at the global scale. Whereas physico-chemical properties
and biological activities of pharmaceuticals present challenges to historical
environmental assessment and management, an understanding of pharmaceutical
bioaccumulation in aquatic life remains limited, particularly for veterinary
medicines. Performing in vivo fish bioconcentration studies for all pharmaceuticals
is impractical in a timely fashion due to high costs, animal welfare and other
considerations. Herein, in vitro models, including fish S9 substrate-depletion
assays, promise to support screening level bioaccumulation assessments of
environmental contaminants, and then trigger more intensive whole organism
experiments. The primary objective of the present study was to determine in vitro
biotransformation of select antibiotics used in aquaculture, and the common
pharmaceuticals propranolol and diclofenac, using a substrate depletion approach.
Following previously reported methods from our research team S9 fractions from
rainbow trout (Oncohynchus mykiss) liver were characterized and then used to carry
out these experiments. Five major antibiotics used in aquaculture were selected:
oxytetracycline, enrofloxacin, florfenicol, sulphadimethoxine and trimethoprim.
Propranolol and diclofenac, for which we recently reported biotransformation using
this approach, were selected as positive controls. Depletion of each parent
compound was monitored by liquid chromatography–high resolution mass
spectrometry (LC–HRMS) using a Thermo Fisher Orbitrap. High resolution
data-dependent MS/MS spectra were employed for identification of metabolites
with high sensitivity and accurate mass. Our findings indicate that hepatic
biotransformation rates of these antibiotics were not significant in vitro. However,
substrate depletion of propranolol and diclofenac were again observed, and their
primary metabolites were identified. We then compared these metabolites to similar
profiles in humans. Our results suggest that this approach is particularly promising
for screening and identification of pharmaceutical metabolites in fish.
MO050
Effect of erythromycin exposure in Oncorhynchus mykiss gills and liver:
detoxification mechanisms, oxidative defence system and peroxidative
damage.
S. Rodrigues, Oporto University / Biology; S. Antunes, University of Oporto /
Biology; C. Moreira, CIIMAR University of Porto; A.T. Correia, CIIMAR and
Faculdade de Ciências da Saúde da Universidade Fernando Pessoa; B. Nunes,
CESAM University of Aveiro
The increasing presence of pharmaceutical drugs in the wild, especially in the
aquatic environment, is cause of concern due to the occurrence of deleterious
effects, including oxidative stress, in non-target species. Erythromycin (ERY) is a
macrolide antibiotic, which is widely used as an antibacterial agent. ERY is widely
used in human therapeutics, but also in aquaculture practices. Due to its frequent
usage, ERY was already detected in surface waters, in levels between several ng/L
to μg/L. Recent studies have indicated unintended biological activity of ERY on
non-target organisms, at different levels of biological organization. The present
study aimed to assess the toxic effects of ERY in Oncorhynchus mykiss exposed
during 28 days, under realistic levels of exposure (0.05 – 0.80 µg/L). In order to
evaluate the ERY effects in the rainbow trout, gills and liver were analyzed with
biochemical markers, such as catalase (CAT), total glutathione peroxidase (GPx),
glutathione reductase (GRed) and glutathione-S-transferases (GSTs) activities, and
also lipid peroxidation levels (TBARS). Concerning the antioxidant responses
measured in gills and liver, it was possible to observe alterations that were more
evident in gills than in liver, after erythromycin exposure. Catalase quantification in
gills showed a significant decrease of this enzyme’s activity in fish exposed to 0.05
and 0.8 µg/L. Our results showed that glutathione peroxidase activity was
significantly increased only in gills of organisms exposed to 0.20 and 0.40 µg/L. No
significant alterations were observed in GRed activity in gills and liver. Significant
differences in GSTs activity were also found in gills after 0.1 - 0.8 µg/L ERY
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exposures. A significant increase in lipid peroxidation levels (shown by higher
TBARS levels) occurred in gills, with the increase of erythromycin concentrations.
It is thus possible to hypothesize that the higher level of TBARS constitute an
indication of stress in cellular redox status (GPx and GST activities increased)
mainly in gills, due to their physiological function of barrier and detoxification
organ. The results obtained for liver tissue may be due to poor absorption of ERY,
or to an overexpression of the enzymatic defense in gill tissue, thus preventing the
establishment of an oxidative response in other tissues (such as liver).
MO051
Genotoxicity responses of environmental concentration of Oxytetracycline on
fishes through micronucleus test and nuclear abnormalities
R.G. Botelho, University of São Paulo / Ecotoxicology; C.A. Christofoletti,
Fundacao Herminio Ometto / Environmental Mutagenesis; Y. Ansoar, Unesp / Bi;
J.E. Correia, Universidade Estadual Paulista Julio de Mesquita Filho /
Environmental Mutagenesis; v. tornisielo,
Oxytetracycline (OTC) is one of most commonly used antibiotic for the treatment
of bacterial in fish farming in Brazil, and because of their intensive use, the
potential harmful effects on aquatic animals are a great concern. In this study was
evaluated the effect of environmental concentration of OTC on the genetic material
of the juveniles of Tilapia (Oreochromis niloticus) erythrocytes by using
occurrence of micronucleus (MN) and others erythrocytic nuclear abnormalities
(ENAs). In a previous study at our laboratory the concentration 8,000 ng L-1 was
found in a Brazilian fish farming by Online-Liquid Chromatography coupled to
Mass Spectrometry, and in the present study young of O. niloticus were exposed to
this concentration, plus its half (4,000 ng L-1) and the double (16,000 ng L-1). The
experimental design was composed of a repetition for each concentration and
negative (NC) and positive controls (PC) with 6 fish in each, totalizing 12 fish per
treatment. At the final of the test (96 hours), blood from all fishes (n=12 per
treatment) were collected by cardiac puncture dripped on microscopic glass slides
and fixed with ethanol for 10 min and then stained with 5% Giemsa for 20
min. Three slides were prepared for each fish (n=5) of each concentration. From
each slides a thousand erythrocyte cells (3,000 per fish) were analyzed under 1000x
magnification through a light microscopic and the images captured with a camera
connected. ENAs were classified in three groups such as blebbed nuclei (BN),
notched nuclei (NN), and lobed nuclei (LN). MNs were not registered in
erythrocytes of O. niloticus after exposure to OTC and its respective NC and PC.
Ocurrence of ENAs were low and the most frequently ENA observed was NN.
Significant differences were observed between PC and the lower concentration of
OTC compared to NC (p≤ 0.05). Statistical differences were observed when
compared the intermediate and the higher concentration of OTC and PC (p≤ 0.05).
No statistical differences for BN were observed for the three concentrations of OTC
and PC when compared to NC (p≤ 0.05) as well as for LN when compared the three
concentrations of OTC and NC (p≤ 0.05). Statistical differences were observed
when compared the intermediate and the higher concentrations of OTC in relation
to PC (p≤ 0.05). In conclusion the environmental concentration of OTC and its half
and double are not genotoxic to O. niloticus according to the MN test and ENAs.
MO052
Evaluation of Environmentally Relevant Concentrations of Oxytetracycline
on Fishes using the Comet Assay
R.G. Botelho, University of São Paulo / Ecotoxicology; J.E. Correia, Universidade
Estadual Paulista Julio de Mesquita Filho / Environmental Mutagenesis; C.A.
Christofoletti, Fundacao Herminio Ometto / Environmental Mutagenesis; Y.
Ansoar, Unesp / Bi; v. tornisielo,
Livestock production is one of the most expressive activity of Brazilian
agribusiness. However, to increase the productivity and competitiveness, the use of
drugs with therapeutic and prophylactic purposes is a common practice. In Brazil,
the fish farming, is one of the most important sector for the economy and which has
been associated with negative impacts on aquatic environments due to the intensive
use of these compounds. Oxytetracycline is one of the most commonly used
antibiotic in Brazilian fish farming and thus, is very important to conduct toxicity
test to verify how dangerous is this compound since a poor literature is available.
Thus, the goal of this work was to evaluate the genotoxic response of
environmentally relevant concentrations of oxytetracycline to tilapia (Oreochromis
niloticus) using the comet assay. In a previous study at our laboratory the
concentration 8 µg L-1 was found in a Brazilian fish farming by Online-SPE-Liquid
Chromatography coupled to Mass Spectrometry, and in the present study young of
O. niloticus were exposed to this concentration, plus its half (4 µg L-1) and its
double (16 µg L-1). The experimental design was composed of a repetition for each
concentration and negative and positive controls with 6 fish in each. After 96 hours
exposure, blood from all fishes (n=12 per treatment) were collected by cardiac
puncture, submitted to the comet assay in alkaline version (pH>13) under specific
conditions for ADN denaturation, electrophoresis (running time: 20 min; Voltage:
39V and amperage 300 A) and then stained with GelRed. Comets were analyzed by
visual methodology, considering the frequency of cells with or without damage, the
score and the distribution of class. Kruskal-Wallis with p< 0.05 was used to
compare the ADN damages between the groups treated with antibiotics and
negative control. After the exposure time, ADN damages caused by
environmentally concentrations of oxytetracycline showed to be dose-dependent
with the lower concentration presenting no damage and the intermediate and the
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higher concentrations presenting higher damages.
MO053
Genotoxicity potential of environmental concentration of Florfenicol on fishes
through micronucleus test and nuclear abnormalities
v. tornisielo; R.G. Botelho, University of São Paulo / Ecotoxicology; J.E. Correia,
Universidade Estadual Paulista Julio de Mesquita Filho / Environmental
Mutagenesis; C.A. Christofoletti, Fundacao Herminio Ometto / Environmental
Mutagenesis; Y. Ansoar, Unesp / Bi
Florfenicol is one of most commonly used antibiotic for the treatment of bacterial in
fish farming in Brazil, and because of their intensive use, the potential harmful
effects on aquatic animals are a great concern. In this study was evaluated the effect
of environmental concentrations of FLC on the genetic material of the juveniles of
Tilapia (Oreochromis niloticus) erythrocytes by using occurrence of micronucleus
(MN) and others erythrocytic nuclear abnormalities (ENAs). In a previous study at
our laboratory the concentration 425 ng L-1 was found in a Brazilian fish farming by
Online-Liquid Chromatography coupled to Mass Spectrometry, and in the present
study young of O. niloticus were exposed to this concentration, plus its half (212.5
ng L-1) and the double (850 ng L-1). The experimental design was composed of a
repetition for each concentration and negative (NC) and positive controls (PC) with
6 fish in each, totalizing 12 fish per treatment. The exposure duration was 96
hours. At the final of the test, blood from all fishes (n=12 per treatment) were
collected by cardiac puncture dripped on microscopic glass slides and fixed with
ethanol for 10 min and then stained with 5% Giemsa for 20 min. Three slides were
prepared for each fish (n=5) of each concentration. From each slides a thousand
erythrocyte cells (3,000 per fish) were analyzed under 1000x magnification through
a light microscopic and the images captured with a camera connected. ENAs were
classified in three groups such as blebbed nuclei (BN), notched nuclei (NN), and
lobed nuclei (LN). MN mean registered in fish erythrocytes after exposure and its
respective NC and PC ranged from 0.02 ±0.16 (425 ng L-1) to 0.30 ± 0.64 (PC). No
statistical differences were observed between the concentrations and the
NC (p≤0.05). NN was the most commonly ENAs detected and statistical
differences were observed between all concentrations and PC compared to the NC
(p≤0.05). No statistical differences were noted for BN (p≤0.05). Regarding LN
statistical differences were registered for the lower and the higher concentrations
compared to the NC (p≤ 0.05). Environmental concentration of FLC (425 ng L-1)
and the other tested (half and double) promoted DNA damage in O. niloticus, and
thus, it is not safe to aquatic environments.
MO054
Evaluation of DNA damage induced by acute and chronic exposures of the
freshwater fish species Oncorhynchus mykiss to the antibiotic drug
erythromycin
S. Rodrigues, Oporto University / Biology; S. Antunes, University of Oporto /
Biology; M. Rodrigues, Departamento de Biologia da Universidade de Aveiro;
A.T. Correia, CIIMAR and Faculdade de Ciências da Saúde da Universidade
Fernando Pessoa; B. Nunes, CESAM University of Aveiro
The use of pharmaceutical drugs has increased substantially, and lead to the use of
several substances with antibiotic activity in common practices of human and
veterinary medicines. Residues of antibiotics have been found in aquatic
environments, but their effects on fish have not been thoroughly studied. Recent
studies have indicated unintended biological activity of erythromycin on non-target
organisms, at different levels of biological organization. The possible genotoxic
effects of erythromycin have not been well studied in aquatic organisms,
particularly in fish, which are vulnerable to exposure to environmental
contaminants of this type. Fish erythrocytes are considered as a major site for ROS
production due to their role in the oxygen transport via hemoglobin as wells as due
to oxygen utilization. Moreover, since toxic chemicals are absorbed and then
transported through the bloodstream, they contact directly with erythrocytes, which
in turn are among the first cells to suffer toxic effects. This work assessed the
effects of the antibiotic erythromycin on rainbow trout (Oncorhyncus mykiss), after
acute (0.001, 0.010, 0.100, 1.000 and 10.00 mg/L) and chronic (0.05, 0.10, 0.20,
0.40 and 0.80 µg/L) exposures. Genotoxic endpoints, reflecting different types of
genetic damage, were adopted, and comet and erythrocytic nuclear abnormalities
(ENAs) assays were performed. The obtained results indicate that the exposure to
erythromycin induced DNA damage in blood cells of rainbow trout. Fish exposed
to erythromycin revealed a significantly higher DNA damage, measured as Genetic
Damage Index -GDI, after both acute (0.010, 0.100, 1.000 and 10.00 mg/L) and
chronic (0.2 and 0.8 µg/ L) exposures. Globally, the GDI results were
concentration-dependent in acute exposure. Significant alterations were found in
ENA frequency following the acute exposure to erythromycin. So, an increased
tendency for the occurrence of damage was perceptible in all concentrations,
relatively to control. After chronic exposure, significant results were observed only
at the highest concentration. From the analysis of the comet assay results, the
erythromycin potential to induce DNA strand breaks in blood cells became clear.
Considering ENA assay, the eythromycin capacity to cause chromosome breakage
and/or chromosome segregational abnormalities was demonstrated.
MO055
Embryonic exposure of zebrafish to two antibiotics commonly used in Brazil the case of study of sulfasalazine and nitrofurantoin
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R.C. Carlyle Silva de Oliveira, Laboratory of Genetics and Toxicology /
Departamento de Genética e Morfologia; D.S. Moura, Universidade de Brasilia /
Genética e Morfologia; R. Oliveira, University of Brasilia / Department of Genetics
and Morphology; C.K. Grisolia, University of Brasilia / Department Genetics and
Morphology
Pharmaceuticals are essential for the human and animal health. Antibiotics are
among the most extensively used pharmaceuticals worldwide. They are natural or
synthetic drugs with the capacity to kill or inhibit the growth of microorganisms
being mainly used in hospitals, agricultural fields, and livestock production
facilities. Antibiotics can be administered to treat or prevent diseases as a
prophylactic measure. Due to its high usage, relative persistence and constant input
trough effluents the antibiotic have been detected in several aquatic environments.
The objective of this study was to evaluate the embryotoxic effects of sulfasalazine
and nitrofurantoin using zebrafish embryos as model organisms. The toxicity tests
were based in an extended version of the OECD protocol No. 236 - Fish Embryo
Toxicity (FET) test. For each drug were prepared seven concentrations: 0, 1; 3.2;
10; 31.6; 100; 316.2; 1000 mg/L for sulfasalazine; and 0, 1; 2.2; 4.6; 10; 21.5; 46.4;
100 mg/L for nitrofurantoin. A total of sixteen organisms per concentration were
divided in three replicates (each replicate consist in a 24-well microplates filled up
with 2 ml of test solutions). Developmental abnormalities, hatching, behaviour and
mortality were evaluated during the experiment. In summary, the results of
nitrofurantoin test (96h-LC50 > 100 mg/L) indicate low toxicity of this compound.
Only a slight effect on equilibrium and hatching was noticed. Sulfasalazine also
showed low toxicity to zebrafish embryos with a 96h-LC50 > 100 mg/L but a dose
response to hatching and developmental parameters were observed. The results of
this study showed that a short-term exposure of zebrafish to sulfasalazine and
nitrofurantoin can provoke alterations in the normal developmental of zebrafish
only at high concentrations. Thus, adverse effects of the studied antibiotics are not
expected to occur in natural ecosystems.
MO056
Chronic effects of cephradine and cefadroxil, two veterinary antibiotics, on
aquatic organisms
B. Kim, Department of Environmental Health; K. Ji, Yongin University; J. Ryu,
National Institute of Environmental Research / Risk Assessment Division; P. Kim,
National Institute of Environmental Research; K. Choi, Seoul National University /
School of Public Health
Veterinary medicines are frequently used to protect animal health, however these
pharmaceuticals could enter the environment through direct application in
aquaculture, runoff from manure-treated farmlands, or wash-off from topical
treatments as nonpoint source pollutants. While many of these compounds have
been frequently detected in freshwater environment worldwide, their toxicological
information is often limited. In the present study, the adverse effects of chronic
exposure to cefadroxil and cephradine, two cephalosporin antibiotics for animals,
were evaluated using Daphnia magna and Danio rerio. These antibiotics have been
detected in high frequency in areas nearby large animal farms of Korea, but relevant
ecotoxicological information is not available. The chronic tests with D. magna (21
d) and early-life stage toxicity tests with D. rerio (33 d) were conducted as outlined
in the OECD test guideline 211 and 210, respectively. In the 21 d D. magna chronic
toxicity tests of cephradine, the number of young per female (β = -0.375, p for trend
= -0.004) and growth (β = -0.327, p for trend = -0.013) were significantly decreased
in a dose-dependent manner. The no observed effect concentrations (NOECs) based
on the endpoints of survival, reproduction, and growth in D. magna exposed to
cefadroxil and cephradine were 100 mg/L, except growth NOEC for cephradine (50
mg/L). In juvenile zebrafish exposed to cefadroxil for 33 d, the survival and growth
endpoints were significantly affected at 10 mg/L. The effective concentrations of
cefadroxil and cephradine were in a range between 10 and 100 mg/L, and therefore
are several orders of magnitude greater than the levels potentially occurring in the
ambient environment even including hotspots. Acknowledgement - This study was
supported by the National Institute of Environmental Research in Korea.
MO057
Toxicity of the antibiotic sulfamethoxazole to Anabaena flos-aquae and
Synechococcus leopoliensis, a comparison of cyanobacteria species sensitivity.
M. Baumann, Bavarian Environment Agency; K. Weiss; C. Polleichtner,
Ecotoxicological Laboratory; D. Maletzki; D. Schudoma, Federal Environment
Agency
Sulfamethoxazole is a bacteriostatic sulfonamide antibiotic of large consumption
amounts. Extensive research with well-established species like green algae,
microcrustaceans and fish was done to uncover toxic effects of the antibiotic on
aquatic organisms. Several studies confirm that the primary producers
cyanobacteriae (blue-green algae) are the most sensitive non-target organisms to
antibiotics within the aquatic food web. The preferential test organism within the
cyanobacteria group is Anabaena flos-aquae, but in some studies other species were
used as well. In the present study a comparative investigation of the sensitivity of
two cyanobacteria species, A. flos-aquae and Synechococcus leopoliensis to
sulfamethoxazole was carried. out. Ecotoxicological results of these bioassays
indicate that toxicity on both species is comparable with each other. A risk
assessment of sulfamethoxazole and a new freshwater quality standard is proposed
by including these study results into the derivation process.
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MO058
Effects of single veterinary and human pharmaceuticals and their mixtures on
Vibrio fischeri
V. Di Nica,
In this study toxicity effects of ten human and veterinary pharmaceuticals (PhCs)
were tested by using the bioluminescent bacterium Vibrio fischeri as non target
organism (Microtox® test). Toxicity was measured for single chemicals, for
different combinations of binary mixtures and for a multicomponent mixture of five
veterinary PhCs (mixed at their equitoxic concentration ratio). From the
concentration-response curves of single compounds it was possible to identify two
different groups of PhCs. The compounds belonging to the same group showed
comparable slopes leading to the hypothesis of a similar mode of action on V.
fischeri. A comparison between the experimental EC50 with their respective
baseline toxicity (calculated using QSAR models) indicates that most of the tested
PhCs have a narcotic (polar and non polar) behavior; only the antibiotic
chlortetracycline seems to have a specific mechanism of action on V. fischeri. The
ratio between the experimental EC50 of single PhCs with measured environmental
concentrations (MECs) in European water bodies gave an indication that these
substances should not pose unacceptable risks for V. fischeri. On the other hand, the
experimental toxicity data indicated a higher toxicity of binary mixture of PhCs,
especially when the anti-inflammatory acetylsalycilic acid was present as a mixture
component. Results from toxicity test for the multicomponent mixture in which
PhCs were mixed in a ratio corresponding to their individual values of PNEC
(Predicted No Effect Concentration) showed that the resulting EC10 value was at
least two orders of magnitude above the sum of single-compounds safety threshold
for aquatic organisms: the actual values of PNEC seem to be sufficiently
conservatives also in mixture of chemicals.
MO059
Effects of pharmaceuticals on the immunocompetence of the great pond snail
Lymnaea stagnalis
P. Boisseaux, P. Noury, Irstea Lyon; S. Betoulle, Université de Reims; J. Garric,
Irstea Lyon
Wildlife is exposed to multistresses (e.g. chemicals and microbiologicals). The
immune system has a pivotal role in the health of organisms, particularly to clear
pathogens and parasites. Many xenobiotics exert immunotoxicological features.
Among them, pharmaceuticals are biologically active pollutants that may especially
interact with internal defences of non-target species. Hence, we aimed at assessing
the short-term immunotoxic effects of diverse pharmaceuticals on L. stagnalis
under controlled laboratory conditions. Molecules were chosen according to their
abundance in surface waters (e.g. psychotropic drug, anti-cancer drug) and/or their
mechanism of action (e.g. anti-inflammatory drug, immunosuppressive drug).
Exposure concentrations scattered both, environmentally realistic and
therapeutical-like concentrations. Lymnaea stagnalis has been chosen for several
reasons. It is ecologically representative of lentic freshwater systems in Holartic
regions of the planet. It is proposed at the OECD for full lifecycle toxicity tests and
for reprotoxicity tests. As an invertebrate, it possesses an open and innate-like
immune system. Hence, the system is simplified and the hemolymph is in contact
with all internal tissues. The circulatory cells are called hemocytes; they carry out
many physiological functions (e.g. wound healing, transport of nutrients). Plus,
they are immunocompetent (defence of intruders by many manners). The
immunocompetence diagnosis was realized by measurement of diverse
immune-related endpoints on each individual snail instead of a pooled approach.
Flow cytometry was used to quantify hemocyte density, subpopulations, viability
and phagocytosis activity. The NADPH-related oxidative activity was tracked by
spectrofluorescence. This activity, called oxidative burst in vertebrate species, is
both constitutive and inducible. For that reason it was activated by ex vivo addition
of zymosan (a pathogen-molecular-pattern from yeasts) in order to see if they
responded accordingly.
MO060
Evaluation of oxazepam impact on the Radix balthica transcriptome during
embryonic development
J. MAZZITELLI, Centre Universitaire Jean-François Champollion, Albi, France /
UMR CNRS
The aquatic organisms are frequently exposed to a wide diversity of chemical
compounds suspended in water or absorbed on substrates. These compounds, such
as pharmaceuticals, are often found in the environment via polluted effluents,
whether they are domestic or industrial. Most pharmaceuticals, notably
psychotropic pharmaceuticals, are very persistent in the environment even after
biotic and abiotic treatment in waste water treatment plants (WWTP). The
invertebrates represent 95% of the biodiversity. Among this biodiversity, the
molluscs are broadly studied for their trophic level (ie primary consumer), but also
because they have a relatively low mobility. Furthermore, all the different
developmental stages of these organisms are of primary importance for the
ecosystem. Among these freshwater molluscs, Radix balthica (Gastropda,
Pulmonata, Basomatophora)(Limnaeus 1758) fed on biofilm, protozoa, algae and
organic substances. Water quality, temperature and food abundance have been
shown to impact its life expectancy, but also its reproduction success. Radix
balthica, hermaphrodite, breeds principally by outcrossing, but can become asexual
in stress conditions. The aim of this study is firstly to evaluate the toxicity of four
164

psychotropic drugs from four different therapeutic classes and three chemical
families. These compounds, broadly used and found in French WWTP effluents are
oxazepam, carbamazepine, cyamemazine and sertraline. Only the oxazepam results
will be presented here. Oxazepam toxicity is evaluated on R. balthica embryos
(from the trochophore stage to hatching) via comparisons of hatching rate, hatching
delay, shell defects and death rate between conditions. For oxazepam, these
indicators showed toxicity from the environmental concentration (0,815µg/L,
minimum of the tested concentrations) to 100µg/L, (maximum of the tested
concentrations) including a pic of toxicity at 10µg/L. Secondly, a differential
RNAseq method has been used on R. balthica exposed to oxazepam at 10µg/L and
0,815µg/L or to artificial water for control. The organisms are sampled less than a
day after hatching and ground for total RNA extraction and then sent to a
sequencing plateform. Statistical analyses have revealed 144 sequences
differentially expressed for the 10µg/L oxazepam condition and only 2 for the
0.815µg/L concentration. These results obtained by a transcriptomic approach
remain to be confirmed by RT-PCR.
MO061
Chronic toxicity of an antiepileptic on the clam Venerupis philippinarum
A. Almeida, Deaprtamento de Biologia; R. Freitas, Biology; V. Calisto, CESAM
Department of Biology; V. Esteves, CESAM Universidade de Aveiro; A.M.
Soares, Universidade de Aveiro / Department of Biology and CESAM; E. Figueira,
CESAM University of Aveiro
The presence of pharmaceutical drugs in the aquatic ecosystems is an emerging
environmental problem. Among pharmaceutical drugs, Carbamazepine (CBZ), an
antiepileptic, has been frequently detected in WWTPs influents and effluents,
surface waters, groundwater and even in treated drinking water, with concentrations
varying from 0.03 to 6.3 μg/L. The consumption of this drug and the low
degradation rate upon WWTPs (< 10%) are the principal reasons for its ocurrence
in water bodies. Since CBZ is designed to exert a biological effect, when it reaches
aquatic environment high probability exists for toxic effects on non-target
organisms such as bivalves. The ecotoxicology of CBZ has been assessed,
revealing the importance of chronic assays since they provide a more realistic
approach. These studies reported that chronic tests display higher toxicity in
comparison with acute exposures and that CBZ is responsible for changes in
biomarkers related with an oxidative stress response. So, in the present work we
aimed to study, through the use of a battery of physiological and biochemical
biomarkers, how the clam species Venerupis philippinarum is affected by CBZ in a
long-term exposure (28 d).The toxicity test was performed by exposing the clams to
ecological concentrations of CBZ (0.00-9.00 μg/L). CBZ quantification based on a
direct competitive ELISA, bioconcentration factor (BCF), clearance rate (CR), lipid
peroxidation (LPO) levels, superoxide dismutase (SOD) and glutathione
S-transferase (GST) activities were determined.Mortality was observed at the
concentrations of 0.03 (5%), 0.30 (5%) and 3.00 µg/L (11%). At the control
condition and 9.00 µg/L no mortality was registered. CR and BCF decreased at the
highest CBZ concentration and the concentration of CBZ in clams tissues increased
with the concentration of exposure. LPO levels, GST and SOD activities increased
at CBZ 3.00 µg/L, with a decrease observed at the highest CBZ concentration to a
“basal” level.Overall, after 28 d of exposure to CBZ, V. philippinarum showed an
oxidative stress response. Nevertheless, the results obtained seems to show a
mechanism of protection at the highest CBZ concentration, possibly due to the
highest lysosomal trapping of CBZ and thus restriction of its toxic effects to this
organelle. At lower concentrations no regulation in the entrapment of CBZ seems to
occur, promoting higher toxic effects throughout the cell.
MO062
Effects of the pharmaceutical fluoxetine (Prozac®) in spiked-sediments on
developmental and reproductive features of the polychaetes Capitella teleta
and Capitella sp A
N. Mendez, ICMyL, UNAM / Unidad Academica Mazatlan; C. Barata, CSIC /
Environmental Chemistry
The polychaete Capitella capitata constitutes a species-complex of several sibling
species with different developmental strategies. It is a deposit-feeding organism
which is widely used as an indicator of organic pollution and plays an important
role in sewage waste cycling in marine and estuarine ecosystems. The
antidepressant fluoxetine is excreted via human urine and can be accumulated
sediments close to sewage effluents and therefore it could pose a hazard to infauna
inhabiting surrounding areas. The aim of this study was to assess effects of
fluoxetine on juveniles and adults of two Capitella species through observations of
their development and reproductive features. Capitella teleta was originally
collected in organically polluted sediments from New York and was maintained in
culture for more than 20 years. It is a hermaphroditic species with lecithotrophic
development. Capitella sp A comes from a fish farm in Casas d’Alcanar
(Tarragona) and is a dioicous species with lecitotrophic development. Sediments (<
60 mm) for the experiments were spiked with four fluoxetine concentrations (0.001,
0.03, 0.3 and 3.3 µg/g dry wt. sediment). Two experiments were performed with C.
teleta to observe the effects of fluoxetine on juveniles (experiment 1: life table
responses) and adults experiment 2). Chronically exposed worms of C. teleta
showed delay of maturity and delay or inhibition of copulation. Some males
developed abnormal genital spines which can have adverse reproductive
consequences during fecundation. Morphological abnormalities were observed in
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two juveniles which could affect their feeding activity and growth. The third
experiment performed with Capitella sp A juveniles and adults showed that
fluoxetine enhanced proteroginous individuals that may be beneficial for the
population. Worms of Capitella sp A only showed delay or inhibition of copulation.
This is the first experimental study that assessed effects of fluoxetine spiked–
sediments on development and reproduction of marine polychaetes. The observed
fluoxetine adverse effects could have important ecological implications in natural
populations due to the possible alteration or even inhibition of reproductive
processes. Therefore, this study can contribute to understand the possible responses
of benthic invertebrates after exposure to this pharmaceutical in natural
environments.
MO063
The Polychaete Diopatra neapolitana exposed to paracetamol: the use of the
tissue regenerative capacity as a biomarker
R. Freitas, Biology; D. Coelho, Universidade de Aveiro / Departamento de Biologia
and CESAM; A. Pires, Universidade de Aveiro / Biologia; A.M. Soares,
Universidade de Aveiro / Department of Biology and CESAM; E. Figueira, B.
Nunes, CESAM University of Aveiro
Nowadays, there is an increasing concern about the large number of compounds
present in the aquatic ecosystem, and the putative toxicological effects that may
derive from their presence. Among these compounds one can find pharmaceutical
drugs, which are continuously released into the wild by human activities. Although
an increasing amount of data has been published on the occurrence of
pharmaceuticals in the environment, a similar trend was not observed in terms of
studies reporting and characterizing the potential deleterious effects of these
compounds on non-target aquatic organisms, and information on their toxic effects
in organisms other than human is still scarce. This is particularly true regarding the
absence of data about physiological alterations undergone by polychaetes affected
by this type of compounds. Essentially due to their life-history characteristics, as
well as their relatively rapid response to pollution, several studies have been using
polychaetes as sentinel species for anthropogenic (e.g. organic and inorganic
contamination) and natural stresses (namely salinity alterations). Thus, in this
study, the effects of the drug paracetamol were studied in the polychaete Diopatra
neapolitana, using the tissue regenerative capacity as a biomarker. The results
obtained revealed that individuals submitted to an induced lesion and exposed to the
higher tested concentrations exhibited significantly lower capacity to regenerate
their body, in comparison with control organisms or even animals exposed to
environmentally (lower) relevant concentrations. This study evidenced that
paracetamol can significantly induce physiological alterations in D. neapolitana,
resulting in overall diminished tissue regenerative capacity, which is of extreme
significance for a species with high ecological and economic relevance.
Additionally, this study validates the use of D. neapolitana as a test organism in
laboratory-based bioassays, but also as an adequate sentinel species to assess
ecotoxicological effects of pharmaceutical drugs. Keywords: Polychaetes, body
regeneration, biomarker, pharmaceutical drugs
MO064
Antioxidant enzyme activities and lipid peroxidation in Daphnia magna
exposed to an effluent spiked with pharmaceuticals and under single
ozonation.
A.O. Jiménez, Unidad de Toxicología Departamento de Sanidad Animal; S.
Novais, Polytechnic Institute of Leiria and University of Aveiro / ESTM GIRM PIL
and Department of Biology CESAM University of Aveiro; F. Beltrán, A. Espejo,
University of Extremadura / Departamento de Ingeniería Química y Química
Física; C. Gravato, University of Porto / Laboratory of Ecotoxicology; M. Lemos,
Polytechnic Institute of Leiria and University of Aveiro / ESTM GIRM PIL and
Department of Biology CESAM University of Aveiro
Application of Advanced oxidation processes used to remove pharmaceuticals from
wastewater generates reactive oxygen species (ROS) that may reach superficial
waters through discharges of effluents from sewage treatment plants. The main aim
of this study was to clarify know if increased levels of ROS produced after
application of a single ozonation treatment of a real effluent would induce changes
in the antioxidant enzymatic activities superoxide dismutase and catalase, that
protect tissues against superoxide anion (O2.-) and hydrogen peroxide (H2O2)
radicals respectively, and the level of oxidative damage (level of lipid peroxidation)
in D. magna. Firstly, the wastewater was spiked with 9 selected pharmaceuticals
(acetaminophen, antipyrine, caffeine, carbamazepine, diclofenac,
hydrochlorothiazide, ketorolac, metoprolol and sulfamethoxazole at 200 µgL-1
each) and then a single ozonation treatment was applied. Oxidative stress
biomarkers were studied after an acute exposure period of 48 h to this treated
effluent. The most marked change observed was an increase in the activity of SOD
in daphnids that could be considered as a response to cope with increased levels of
oxyradicals (O2.-) produced during the single ozonation treatment of the spiked
effluent. Acknowledgments: Spanish CICYT, European Feder (Project
CTQ2012/35789/C02/01), “Consejería de Empleo, Empresa e Innovación.
Gobierno de Extremadura” and the Feder founds for the economic support.
MO065
Interaction between an emergent contaminant and variations in abiotic
conditions: the role of salinity in the modulation of the ecotoxicological
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response of paracetamol
B. Correia, CESAM University of Aveiro; R. Freitas, Biology; C.V. Silva; A.M.
Soares, Universidade de Aveiro / Department of Biology and CESAM; E. Figueira,
B. Nunes, CESAM University of Aveiro
A large body of evidence has emerged, showing the contamination of aquatic
environments by pharmaceuticals, due to their common usage and release at
wastewater treatment plants and, consequently, into aquatic ecosystems. The
biological activity of pharmaceuticals is an important parameter to be considered
when evaluating its toxicological impact on aquatic organisms, since many species
have similar pharmacological targets to those of humans. Paracetamol has analgesic
and antipyretic properties being one of the most used and detected drugs in aquatic
environments, with several studies reporting its toxicity towards a significant
number of aquatic organisms. The ecotoxicological responses elicited by
anthropogenic chemicals can be influenced by a number of abiotic variables,
including those that may vary due to global changes. Among these, and with
particular emphasis in estuarine environments, one can find salinity. In order to
characterize the toxic response caused by paracetamol, the present work assessed
the levels of the antioxidant defence system of the clam Venerupis philippinarum,
including the activities of GSTs isoenzymes, catalase, superoxide dismutase, and
glutathione reductase; oxidative damage (lipoperoxidation); antioxidant balance
(GSH/GSSG), under different salinity conditions. Animals were collected from the
wild (Ria de Aveiro lagoon, Portugal), and acutely (96h) exposed to ecologically
relevant paracetamol levels (0.05; 0,5; 5mg/l), under three distinct salinity values
(14, 28 and 35 psu) simulating extreme and actual conditions already reported in the
area of collection. The results demonstrated an oxidative effect, significant for the
tested parameters. The biological response towards exposure to paracetamol was
particularly evident in terms of superoxide dismutase (SOD) activity, with
significant increases for some of the paracetamol treatments. Furthermore,
significant increases were also observed for the biomarkers catalase and glutathione
reductase, but only for one salinity level. The ratio of reduced and oxidized
glutathione (GSH/GSSG) was dramatically affected by paracetamol, with opposite
effects under salinities of 14 and 28 psu. It is possible to conclude that water salinity
strongly influenced the response of the clams to different paracetamol
concentrations, showing the importance of studying physiological traits under
realistic test conditions, which are likely to vary in great extent as a result of climate
change.
MO066
Effects of ibuprofen and carbamazepine on Na+/K+-ATPase system in Solea
senegalensis acclimated at two temperatures
A. González-Mira, Universitat de Valencia / Departamento Biología Funcional y
Antropología Física; F. Hontoria, IATS-CSIC / Instituto de Acuicultura de Torre de
la Sal Dpt Biología Cultivo y Patología de especies Marinas; A. Torreblanca,
University of Valencia / Department of Animal Biology; M. Solé, Consejo; I. Varo,
Spaish Research Council (CSIC) / Biology culture and pathology of marine
species
The first responses that occur when an animal face changes in environmental
conditions are alterations at the molecular level. These responses typically include
changes in gene expression and protein abundance that may lead to changes in
enzyme activities. Pharmaceuticals can reach all kind of water bodies, including
those of estuarine and marine coastal areas. Seasonal and climate driven
temperature variations may affect fish physiology at different biological levels.
Solea senegalensis (Senegalese sole) is a marine teleost that inhabits coastal and
estuarine waters. In order to determine how temperature of acclimation can
modulate the effect of some pharmaceuticals on the osmoregulation mechanisms in
sole Na+/K+-ATPase alpha 1a1a and 1a1b subunits gene expression and
Na+/K+-ATPase enzymatic activities were determined in different osmoregulatory
tissues. Sole juveniles were acclimatized in four replicate tanks at two different
temperatures, 15ºC and 20ºC, for a period of 60 days. After that period, they were
administered an intraperitoneal injection (IP) of the non-steroidal
anti-inflammatory drug (NSAID) ibuprofen (IB; 10 mg/Kg) and the anti-convulsing
drug carbamazepine (CBZ; 1 mg/Kg). Non-injected fish, and those injected with
the carrier (sunflower oil), acclimated at each of the two temperatures, were used
for comparison. Ibuprofen showed an effect on the osmoregulatory mechanisms
through alterations in the gill Na+/K+-ATPase activity. In addition, the number of
copies on both Na+/K+-ATPase alpha 1a1a and 1a1b subunits was higher at 20ºC
than at 15ºC, which could be a direct response to temperature. This work was
financed by the Ministry of Science and Innovation of Spain (Ref 458
CTM2010-16611) and by PROMETEO II/2014/085 (GV).
MO067
The effect of dexamethasone on the hepatic CYP450 system of rainbow trout
(Oncorhynchus mykiss)
V. Burkina, University of South Bohemia in Ceske Budejovice / Faculty of
Fisheries and Protection of Waters South Bohemian Research Center of
Aquaculture and Biodiversity of Hydrocenoses Vodnany Czech Republic; S.
Sakalli, Faculty of Fisheries and Protection of Waters; O. Koba, University of
South Bohemia in Ceske Budejovice / Faculty of Fisheries and Protection of
Waters; G. Zamaratskaia, Swedish University of Agricultural Sciences /
Department of Food Science; G.T. Pham, University of South Bohemia in Ceske
Budejovice / Faculty of Fisheries and Protection of Waters; R. Grabic, University of
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South Bohemia in CB / Faculty of Fisheries and Protection of Waters, South
Bohemian Research Center of Aquaculture and Biodiversity of Hydrocenoses; T.
Randak, University of South Bohemia in Ceske BudejoviceFaculty of Fisheries and
Protection of Waters / Laboratory of Environmental Chemistry and Biochemistry;
V. Zlabek, University of South Bohemia in Ceske Budejovice / Faculty of Fisheries
and Protection of Waters LECHB
The present study aimed to assess sub-lethal effects of dexamethasone (DEX) on
juvinile rainbow trout. DEX, a potent synthetic glucocorticoid, have been detected
in waste and surface waters in concentrations from 0.001 to 23 µg/l. These
concentrations might have negative impacts on fish health. We investigated in vivo
effect of DEX on cytochrome P450 (CYP450) system in hepatic fish microsomes.
Fish were exposed at concentrations of 3, 30, 300 and 3000 ng/l over a period of 21
days. Total CYP450 content and activity of the following enzymes were measured:
7-ethoxyresorufin O-deethylase (EROD), p-nitrophenol hydroxylase (PNPH),
7-benzyloxy-4-trifluoromethylcoumarin O-debenzylase (BFCOD) and
7-benzyloxyquinoline O-debenzylase (BQOD). The total CYP450 content was
lower in the groups exposed to 3, 30 and 300 ng/l of DEX after 21 days of exposure.
The significant inductions were observed in all CYP450s activities. Differences in
the directions of the response to DEX in total CYP450 (decrease) and CYP450
actvities (increase) confirm that variations in CYP450 activity cannot be explained
by variation in total CYP450 content. Usually, CYP450 activities induce due to de
novo RNA and protein synthesis. In this study, simultaneous decrease in total
CYP450 and increase in the activities of individual CYP450s suggest other
mechanism of induction, for example, inhibition of the protein degradation. Further
studies are needed to elucidate the exact mechanism of CYP450 activity induction
by DEX. The other explanation might be a dramatic decrease in the protein content
of these CYP450s, which were not measured in this study. Thus, the eventual
increase in the measured CYP450s remained invisible and did not lead to increase
in total CYP450 content. This hypothesis can be tested by determination of protein
content of individual CYP450 isoforms. DEX at the concentration 3000 ng/l did not
alter any of investigated parameters suggesting biphasic regulation of CYP450 by
DEX. In conclusion, DEX at the concentrations of 3, 30 and 300 ng/l can modify
both total CYP450 content and CYP450 activity in rainbow trout. Keywords:
Dexamethasone; CYP1A; CYP2E1-like protein; CYP3A. Acknowledgement - The
study was supported by the MEYS of the CR - projects „CENAKVA“
(No.CZ.1.05/2.1.00/01.0024) and “CENAKVA II“ (No.LO1205 under the NPU I
program), by the Grant Agency of the USB GAJU (No.087/2013/Z) and by the
Czech Science Foundation (No.P503/11/1130).
MO068
Reversibility of reproductive efficiency in zebrafish exposed to 17ß-estradiol
(E2) and 17α-ethinylestradiol (EE2) after treatment with powered activated
carbon (PAC)
J. Silva, Sao Paulo State University - UNESP / Eng Ambiental; G.D. Alkimin, São
Paulo State University - Campus of Sorocaba; S. Nakahira, Universidade Estadual
Paulista UNESP; S. Daccach; C.E. Correa, São Paulo State University - Campus
of Sorocaba; R. Fracacio, Unesp
Endocrine disruptors, as the estrogens, have been found in wastewater, even after
treatment, and they are known to affect the reproduction of local biotas, indicating
the necessity of effective treatments. Therefore, powered activated carbon (PAC) is
a promising alternative for water treatment. The purpose of this study was
evaluating the chronic toxicity of 17ß-estradiol (E2) and 17α-ethinylestradiol (EE2)
in zebrafish on reproductive phase, and to investigate the capacity of biological
recuperation of these organisms after water treatment with PAC. 69 replicates with
two test-organisms each, were exposed to chronic test. Among them, 23 replicates
were submitted to 30 ng.L-1 test-solution for each hormone (E2 and EE2 group)
during 21 days. The other replicates remained free of contamination and served as
control group in this study. At the end of chronic period within each experimental
group : I) seven female fish were sacrificed for analyzing the gonads; II) 6 male and
3 female fish were transferred to breeding tanks maintaining a ratio of 2 males for
one female; III) other 23 fishes remained alive for the recovery test with a
test-solution treated with PAC until the 28th day of the experiment. Afterwards, the
steps I and II were repeated. Kruskal-Wallis tests detect significant differences (p<
0.05) in the gonadosomatic index (GI) between the control and E2 group compared
to EE2 group, before and after treatment with CAP. The number of eggs per female
obtained by EE2 group also was significantly lower compared to the other groups,
not producing eggs even after recovery period. Nevertheless, there was a significant
recuperation of hatching rate, from 22,85% for hatched eggs after E2 exposition, to
68,21% after PAC treatment. Regarding to the viability of the larvae, 100% of the
hatched embryos survived until the 7th day of life in the control group; 98.61% in
the group exposed to E2, and 97,59% after PAC treatment. This study concludes
that the zebrafish is a model to demonstrate endocrine disruption effects on
reproductive function. The negative influence of synthetic hormone EE2 on the
health and development of female gonads was demonstrated by the results of GI
and number of eggs presented. However, the treatment with CAP reversed the
reproductive capacity of zebrafish after chronic exposure to E2.
MO069
Effects of the pharmaceutical gemfibrozil on gilthead seabream Sparus aurata
.A. Barreto; L.G. Luis, CESAM & Department of Biology / Department of Biology;
A.M. Soares, Universidade de Aveiro / Department of Biology and CESAM; K.
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Hylland, University of Oslo / Biosciences; S. Loureiro, Universidade de Aveiro /
Biology; M. Oliveira, Laboratory of Ecotoxicology and Ecology
The presence of human pharmaceuticals in the aquatic environment is raising
concern on their effects to the environment and human health. Blood lipid lowering
agents are among the most commonly found drugs in the aquatic environment.
Gemfibrozil, one of the most frequently detected pharmaceuticals from this class,
may be considered a high priority pharmaceutical on the basis of its consumption,
physico-chemical properties, environmental occurrence and persistence. However,
the study of its environmental fate and effects is quite scarce. This study was
designed to evaluate the effects of this pharmaceutical to an estuarine/marine fish,
the gilthead seabream (Sparus aurata), after a 96-hour exposure. To that end
behavioral and biochemical responses were assessed as endpoints. The
consequences of short-term exposure of gilthead seabream to environmentally
relevant concentrations of gemfibrozil was evaluated and the most sensitive
biomarkers identified. Keywords: Toxicity, Biomarkers, Gemfibrozil, Sparus
aurata. Â Acknowledgments: This research was supported through the COMPETE
"_ Operational Competitiveness Programme and national funds through FCT –
Foundation for Science and Technology, under the project “NANOAu - Effects of
Gold Nanoparticles to Aquatic Organisms” (FCT PTDC/MAR-EST/3399/2012)
(FCOMP-01-0124-FEDER-029435), “PEst-C/MAR/LA0017/2013” and
“Pest-C/CTM/LA0011/2013”; A. Barreto has a doctoral fellowship from FCT
(SFRH/BD/97624/2013) and M. Oliveira a post-doc fellowship from FCT
(SFRH/BPD/85107/2012) supported by the European Social Fund and national
funds from the “Ministério da Educação e Ciência (POPH - QREN - Tipologia 4.1)”
of Portugal.
MO070
Neurotoxic potential evaluated in Corbicula fluminea exposed to human
pharmaceuticals
G.V. Aguirre-Martinez, Universidad de Cadiz / Chemical Physical; C. Andre,
Environment Canada; F. Gagne, Emerging Methods, Environment Canada /
Emerging Methods; A. DelValls, University of Cadiz / Departamento de Química
Física Facultad de Ciencias del Mar y Ambientales; L. Martin-Diaz, University of
Cadiz / Facultad de Ciencias del Mar y Ambientales
Adverse effects of pharmaceuticals on aquatic life have been demonstrated.
However, for most drugs they are not well understood. This research aimed to
evaluate neurotoxic potential on Corbicula fluminea after exposure to
carbamazepine, novobiocin and tamoxifen. During 28 days water was spiked every
24 hours with selected drugs (0; 0.1; 1; 10; 50 µg/L). Pharmaceuticals stocks were
prepared in DMSO (0.001% v/v). Biomarkers studied in gonad tissues included
Dopamine (DOP), Arachidonic Acid Clyclooxigenase activity (COX), Monoamine
Oxidase activity (MAO), Mitochondrial Electron Transport (MET), Total Lipids
(TLP), Vitellogenin (VTG), and Energy Consumption (MET/TLP). Results showed
a concentration-dependent relationship on DOP levels, MAO and TLP after
exposure to drugs (p< 0.05). Neurotoxic effects included significant increase (p<
0.05) in DOP levels of clams exposed to carbamazepine and novobiocin, and to
tamoxifen at 10 and 50 µg/L. The turnover of DOP was accompanied by increased
catabolism, as evidenced by a significant increased MAO activity compared with
controls (p< 0.05). MAO activity increased in clams exposed to novobiocin and
tamoxifen at environmental concentrations, and to carbamazepine (10 and 50
µg/L). Drugs also induced significantly MET and COX activity compared with
controls (p< 0.05). TLP increased significantly respect to controls in clams exposed
to environmental concentrations of drugs (p< 0.01). Energy consumption did not
differ with controls except for clams exposed to carbamazepine (1 µg/L). VTG
decreased when increasing concentrations. Environmental concentrations of
selected drugs have the potential to induce neurotoxicity. Selected biomarkers are
suitable for environmental risk assessment of selected drugs in aquatic environment
using C. fluminea as bioindicator species.
MO071
Responses of antioxidant defense system in liver and gill of rainbow trout
(Oncorhynchus mykiss) chronically treated with dexamethasone
V. Zlabek, University of South Bohemia in Ceske Budejovice / Faculty of Fisheries
and Protection of Waters LECHB; V. Burkina, University of South Bohemia in
Ceske Budejovice / Faculty of Fisheries and Protection of Waters South Bohemian
Research Center of Aquaculture and Biodiversity of Hydrocenoses Vodnany Czech
Republic; S. Sakalli, Faculty of Fisheries and Protection of Waters; A. Bořík,
University of South Bohemia in Ceske Budejovice / Faculty of Fisheries and
Protection of Waters South Bohemian Research Center of Aquaculture and
Biodiversity of Hydrocenoses Vodnany Czech Republic; G. Fedorova, University
of South Bohemia in CB / Faculty of Fisheries and Protection of Waters South
Bohemian Research Center of Aquaculture and Biodiversity of Hydrocenoses
Vodnany Czech Republic; O. Koba, University of South Bohemia in Ceske
Budejovice / Faculty of Fisheries and Protection of Waters; G. Thai, University of
South Bohemia in Ceske Budejovice / Faculty of Fisheries and Protection of Waters
South Bohemian Research Center of Aquaculture and Biodiversity of
Hydrocenoses Vodnany Czech Republic; R. Grabic, University of South Bohemia
in CB / Faculty of Fisheries and Protection of Waters, South Bohemian Research
Center of Aquaculture and Biodiversity of Hydrocenoses; T. Randak, University of
South Bohemia in Ceske BudejoviceFaculty of Fisheries and Protection of Waters /
Laboratory of Environmental Chemistry and Biochemistry
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Measuring of antioxidants enzyme activities and damage from reactive oxygen
species (ROS) become a useful tool in determination of harmful effects of organic
pollution in aquatic toxicology. Dexamethasone (DEX) is a potent synthetic
member of the glucocorticoid class of steroid drug and has been found in effluents
of sewage treatment plants at concentrations of 3-30 ng/L. In present study, the
sublethal effects of DEX in juvenile rainbow trout were investigated, the response
of antioxidant enzymes (superoxide dismutase, SOD; catalase, CAT; glutathione
peroxidase and reductase, GPx and GR) and level of thiobarbituric acid reactive
species were determined in liver and gill tissues after 21 and 42 days. This study
showed that antioxidant defense system in fish was affected by DEX including
environmentally relevant concentration after 21 days of exposure. The significant
responses of fish to DEX exposure in SOD, CAT, and GPx activities displayed
various dependent patterns. SOD was significantly induced by two highest DEX
concentrations in gill after 21 days. CAT activity was affected by environmentally
relevant concentration of DEX in liver and gill after 21 days. GPx activity in liver of
fish exposed to 300 and 3000 ng/L for 21 days was significantly higher compared
with control, while the activity of GPx was significantly lower in all DEX exposed
groups after 42 days of exposure. Such result might suggest adaptive response of
organism to ROS production during experimental period. Finally, lipid
peroxidation level (measured as TBARS) was significantly induced by two highest
DEX concentrations in liver after 42 days. The reason of oxidative stress could
partly be due to detoxification process by cytochrome P450 system, which is
potential source of ROS production (Burkina et al., 2014; poster at SETAC). In
conclusions, results of the present study declare a potential harmful impact of
residual DEX in aquatic environment on non-target species like fish.
Acknowledgement - The study was financially supported by the MEYS of the CR projects „CENAKVA“ (No. CZ.1.05/2.1.00/01.0024) and “CENAKVA II“ (No.
LO1205 under the NPU I program), by the Grant Agency of USB GAJU
087/2013/Z and the Grant Agency of Czech Republic P503/11/1130.
MO072
Morphine disrupts innate immune system in zebrafish embryos:
immunosuppressive effects and involvement of ABC transporters in
lipopolysaccharide-induced inflammation
H. Mottaz, Eawag / UTOX; R. Schoenenberger, Eawag, Aquatic Research / UTOX;
S. Fischer, Eawag, Swiss Federal Institute of Aquatic Science and Technology /
Environmental Toxicology; R.I. Eggen, Eawag / Department of Environmental
Toxicology; K. Schirmer, Eawag / Environmental Toxicology; K.J. Groh, Eawag /
UTOX Environmental Toxicology
Opioid drugs, such as morphine (MO), detected in waste and surface waters
worldwide, may harm fish due to their semi-persistence and potency. Here, we
studied MO effects on the innate immune system in zebrafish embryo. Bacterial
lipopolysaccharide (LPS) challenge assay was established, where waterborne LPS
is added to promote inflammation and subsequent mortality, and time course of
survival is monitored. Embryos were exposed to MO (concentrations confirmed by
LC-MS/MS) from birth until LPS assay at 4 days post fertilization. Responses to
LPS were bell-shaped, in that 100 ng/L-100 µg/L MO-exposed embryos exhibited
significantly lower survival, while 1 mg/L exposed group did not differ from
control (unexposed). RT-PCR analyses showed that MO above 10 µg/L caused
progressive downregulation of various genes involved in inflammation, including
MYD88, TRIF, TRAF6, p53, p38, NFκβ2, IL1β, IL6, IL8, CC-Chemokine and
iNOS. Fish exposed to 1 mg/L accumulated 9.5 ng/g of MO after 4 days of
exposure, a concentration comparable to that reported in blood of chronic drug
users subject to higher infection rates. This confirms the expected
immunosuppressive effects of MO. The immunosuppression at higher MO
concentrations apparently counteracts another influence that leads to increased
inflammation at lower MO concentrations. Such exacerbation of LPS-induced
inflammation, occasionally reported in mammals as well, is considered a
paradoxical effect with an unknown mechanism. As we have observed that MO
downregulated ABCB4 and ABCC2 gene expression already at 100 ng/L, we
investigated whether ABC transporters play a role. One hour pre-exposure (before
LPS addition) to 5 µM cyclosporine A, a known inhibitor of ABCC and ABCB
transporter activity, led to increased inflammation. At lower CsA concentrations,
progressively smaller differences to control fish survival were observed, correlating
with lower uptake of fluorescent dye that reflects lower degree of ABC pump
inhibition. Ongoing experiments aim to precisely characterize the quantitative
relationship between ABC transporter inhibition and response to LPS. This work
provides an indication for a novel role of ABC transporters in bacterial
pathogen-host interaction. As the inhibition of ABC transporters by otherwise
benign compounds has been reported in aquatic organisms, this discovery points to
potential adverse effects on immune system of fish caused by chemical interference
with ABC transporter expression or activity.
MO073
Ecotoxicological evaluation of sedative-hypnotics drugs using zebrafish
embryos as model organisms
J.T. Souza, University of Brasilia / Departamento de Genética e Morfologia
Instituto de Biologia; C. Lisboa, Univerty of Brasilia - Gtox / Department of
Genetics and Morphology; I.B. Ferraz, Universidade de Brasília Gtox /
Departamento de Genética e Morfologia Instituto de Biologia; D.S. Moura,
Universidade de Brasilia / Genética e Morfologia; R. Oliveira, University of
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Brasilia / Department of Genetics and Morphology; C.K. Grisolia, University of
Brasilia / Department Genetics and Morphology
Zolpidem hemitartrate (Zol) and Bromazepan (Bro) are sedatives and hypnotics
drugs that act on the central nervous system (CNS) decreasing its activity. Both, Zol
and Bro are used to induce sleep-sedation and to treat anxiety. In spite of similar
applications, Zol and Bro have different mode of action. Zol belongs to
imidazopyridine class being a selective agonist of GABAA receptors the major
inhibitory neurotransmitter in CNS. On the other hand, Bro belongs to the class of
benzodiazepines drugs, the most significant class of sedative-hypnotics being
widely used in clinics. The aim of this study was to evaluate the toxic effects of two
formulations of psychiatric drugs commonly used in Brazil, Zol formulation known
as Noctiden (Biolab) and a Generic formulation of Bro (Biosinteca). To do so,
Danio rerio embryos were chosen as model organisms for ecotoxicological
evaluation. All Tests performed are based on an extended version of the OECD
protocol No. 236 - Fish Embryo Toxicity (FET) test. For each drug were prepared
seven concentrations: 0, 1.0; 1.9; 3.7; 7.2; 13.9; 26.8; 51.8 mg/L for Zol; and 0, 0.4;
1.1; 3.5; 11.1; 35; 110.7; 350 mg/L for Bro. A total of sixteen organisms per
concentration were divided in three 24-well microplates and exposed to 2 ml of test
solutions. Developmental abnormalities, hatching, behaviour and mortality were
assessed during 7 days. The 4d - LC50 for Zol and Bro were 38.2 and 59.2 mg/L,
respectively. With the extension of the test time dependent toxicity trend was
observed for both compounds especially for Zol (7d - LC50 = 17.1 mg/L). Effects on
behaviour (loss of equilibrium, erratic swimming and paralysis) were observed for
Zol in concentrations from 3.7 mg/L and for Bro in concentrations ten times higher
from 35 mg/L. Moreover several malformations were induced including lack of
pigmentation (eye and body), oedemas, and tail deformities. For behavioural and
embryotoxicological analysis the extension of the test was essential to an accurate
assessment of both drugs. Altogether, the effects induced by both drugs might
indicate severe effects of these drugs in a chronic scenario of exposure. Little is
kwon about the psychiatric drug in the environment. Additional tests designed
considering the mode of action of sedative-hypnotic drugs such neurological
biomarkers (CNS gene expression), refined behaviour analysis and feeding test
(food capture and prey avoidance) are recommended.
MO074
Effects of Gemfibrosil in Zebrafish embryo survival and larvae locomotory
activity
J. Henriques, Universidade de Aveiro / Department of Biology; A.R. Almeida,
University of Aveiro / Biology; A.M. Soares, Universidade de Aveiro / Department
of Biology and CESAM; I. Domingues, University of Aveiro / CESAM
Department of Biology; M. Oliveira, Laboratory of Ecotoxicology and Ecology
Pharmaceutical products are worldwide emerging contaminants due to a
consequent increased consumption by human and veterinary medicine. Thus, this
contaminants and their metabolite are altogether released in sewage waters, mainly
through excreta. It has been reported that the elimination of some of this
pharmaceutical compounds during wastewater treatment processes has been rather
inefficient, and as a result, they are found in surface, ground and drinking waters.
Fibrates such as Gemfibrozil are used in human medicine to reduce blood
concentrations of cholesterol and triacylglycerols. These class of pharmaceuticals
are some of the most frequently reported in wastewaters and surface waters.
Although most of these compounds have reduced and limited half-lifes, they may
present the same exposure potential as persistent pollutants as these have a
continuous input into the environment. Moreover, some studies have already
demonstrated the negative impact in physiological and/or reproductive endpoints in
adult fish, however, survival and behavioural effects in fish larvae are lacking. In
our work, we aimed to study the effects of Gemfibrosil in zebrafish embryo survival
and larvae locomotory activity. Zebrafish embryos were exposed to both lethal and
sub-lethal concentrations of the fibrate Gemfibrozil and lethality and sub-lethal
endpoints were recorded daily for 96h. Sub-lethal concentrations where no apparent
malformations occurred were used to test for behaviour analysis of 120-144 hpf
larvae using a Zebrabox (Viewpoint ®). Preliminary data shows that even in
concentrations where no lethality occurred there seems to be an effect in fish
locomotor behaviour.
MO075
Effects of the beta-blocker metoprolol and the NSAID diclofenac on the
embryonic development and health of brown trout Salmo trutta f. fario
S. Schwarz, Animal Physological Ecology; H. Schmieg, Tübingen University /
Animal Physiological Ecology; M. Scheurer, Water Technology Center TZW
Karlsruhe; F. Sacher, DVGW-Technologiezentrum Wasser; H. Köhler, University
of Tubingen / Animal Physiological Ecology; R. Triebskorn, University of
Tuebingen / Animal Physiological Ecology
The discharge of human and veterinary pharmaceuticals into surface waters via
wastewater treatment plants is an increasing problem in central European countries,
especially with respect to demographic changes. However, despite the frequent
detection of various substances in aquatic ecosystems, knowledge on their effects in
biota is still scarce. Available data are based on standard biotests with model test
organisms which lack ecological relevance. Among the pharmaceuticals most
frequently used and, hence, also frequently detected in surface waters, the
beta-blocker metoprolol and the non-steroidal anti-inflammatory drug diclofenac
are of particular interest and importance. While various studies concerning

SETAC Europe 25th Annual Meeting Abstract Book

diclofenac already exist, the ecotoxicological potential of environmentally relevant
concentrations is still discussed. In the case of metoprolol only very few effect
studies are available. Our study investigated the effects of the two substances on the
health status and on the embryonic development of brown trout, Salmo trutta f.
fario, a species of high local ecological relevance for central Europe. The applied
concentrations were 0.1, 0.5, 1, 10, and 100 µg/L for diclofenac, and 0.1, 1, 10, 100,
and 1000 µg/L for metoprolol, thus including several concentrations in ranges that
have been reported for German surface waters. Juvenile fish were exposed for a
time period of 27 days. Besides biometric measurements and mortality, the level of
the stress protein Hsp70 was measured as a general marker of proteotoxicity.
Furthermore, the degree of lipid peroxidation, which is supposed to be reduced by
NSAIDS, and the histological status of liver, kidney, gill, and heart (only for
metoprolol) as a measure of overall health condition were investigated. The
exposure of trout eggs/embryos was based on OECD 212. Recorded endpoints
included mortality, time till eye development, time to hatch, number of hatched
larvae, and number of healthy larvae at the end of the test. Overall, our study aims at
providing further information on the effects of environmentally relevant
concentrations of two frequently used pharmaceuticals in a species of high
ecological relevance in Germany and adjacent countries.
MO076
The ecotoxicological effects of 4 common human anti-inflammatory agents
on the unicellular green algae Chlamydomonas reinhardtii
M. Pino, San Jorge University / Facultad ciencias de la salud; S. Muniz, D.
Chinarro, San Jorge University; E. Navarro, CSIC - Spanish National Research
Council / Biodiversity conservation & Ecosystems Restoration
Pharmaceutical compounds such as non-steroidal anti-inflammatory drugs
(NSAIDs) and antibiotics are used extensively worldwide and their consumption,
predominantly in developed countries, is assumed to be higher than several hundred
tons per year (Daughton and Ternes, 1999). Approximately 70% of administered
drugs are estimated to be released into the environment (Jacobsen and Berglind,
1988), mainly as complex mixtures via both untreated and treated sewage (Ternes
et al., 2004; Yu et al., 2011). That would explain the increasing evidence of
pharmaceutical ubiquity in the environment. Although the global impact of
pharmaceuticals in ecosystems still remains unclear, in vitro and in vivo assays have
demonstrated their ecotoxicity effects on many non-target organisms. Thus, the aim
of this study was to measure the acute ecotoxicity of four NSAIDs with a
widespread presence in the environment (ibuprofen, diclofenac, paracetamol and
salicylic acid) by using for the first time the algae Chlamydomonas reinhardtii as
aquatic model organism. Our results indicate that all of the studied drugs are likely
to cause toxic effects on the photosynthetic yield of Chlamydomonas reinhardtii
(EC50 in the range of 660 to 2286 mg/L). The salicylic acid was the most toxic
followed by ibuprofen, diclofenac and paracetamol. However, and based on the
concentrations found in natural waters, the four NSAIDs are not expected to
represent an acute risk, for this aquatic biota.
MO077
Anthropogenic gadolinium: environmental concentrations in Lorraine region
(France) and effects on living organisms
E. Perrat; M. Parant, Universite de Lorraine; C. ROSIN, ANSES / Member of the
Working Group; C. Cossu-Leguille, Laboratory LIEBE - CNRS UMR 7146 Université de Lorraine
Gadolinium-based contrast agents (Gd-CA) are often used in Magnetic Resonance
Imaging (MRI). After blood injection (from 160 to 240 mg/L), these compounds are
released by urinary excretion for several weeks (Kummerer et al, 2002). Then, due
to the lack of specific recycling process in European Waste Water Treatment Plants
(WWTPs), these pharmaceuticals are released in the aquatic environment and found
in river and tap water (Bau & Dulski, 1996). During our study, we decided to
measure Gd concentrations in the aquatic environment of Lorraine region (France)
and to evaluate toxicity of the most currently used Gd-CA (Dotarem®) in realistic
concentrations of exposure according to our environmental measurments. Water
was sampled on 23 sites in Lorraine (France). After ICP-MS analysis, total Gd
concentrations were measured and anthropogenic Gd concentrations ranged from
20 ng/L to 10 µg/L. Impacts of Dotarem® were studied with ecotoxicity and
bioaccumulation assays. These approaches were developped on two species of
green unicellular algae (Chlorella vulgaris and Pseudokirchneriella subcapitata)
and on daphnids (Daphnia magna). Both algae were exposed during 6 days to Gd
by using variable Gd-CA spiked media. Daphnia magna were exposed during 50
days to Gd by using variable Gd-CA concentrations via different ways: media
contaminated, spiked food (i.e. algae contaminated with Gd-CA), and both. Gd-CA
concentrations were chosen in accordance to previously measured environmental
Gd concentrations (i.e. 0, 20, 200, 600, 1 000, 5 000, 10 000 ng/L). Morphological
responses, growth and Gd concentrations were followed on algae and daphnids, in
addition offsprings number was counted for daphnids. The most important effect
was observed on daphnids in the presence of contaminated food. In this case,
mortality appeared 1 week earlier than compared to media contaminated. No
significant bioaccumulation was observed neither in daphnids nor in algae,
probably due to the chemical form of gadolinium in Dotarem®. This study focussed
on Gd-CA ecotoxicity after aquatic environmental release. According to our
observations, freshwater organisms are impacted by this type of contamination,
while formulation of Gd-CA are known to induce a high-limited toxicity for
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humans when used for MRI (Amet & Deray, 2012; Galera et al., 2010). Keywords
: Bioaccumulation; Ecotoxicity; Gadolinium-based contrast agents; Aquatic
freshwater organisms
MO078
Bioconcentration of tamoxifen in aquatic organisms (microalgae, daphnids
and fishes)
F. ORIAS, ENTPE-LEHNA-IPE / ENTPELEHNAIPE; L. SIMON, Université de
Lyon / Lyon LEHNAES; Y. PERRODIN, Université de Lyon / ENTPELEHNAIPE
Pharmaceutical compounds (PCs) are ubiquitous in aquatic ecosystems all over the
world. This kind of molecules shows an ecotoxicological risk not only because of
their direct ecotoxicity but also because of their potential of accumulation in
exposed organisms (bioconcentration). Among bioaccumulative PCs, some of them
have already been detected in environment, and notably the tamoxifen. In order to
assess the potential of bioconcentration of tamoxifen in aquatic organisms, we
exposed 3 species, belonging to three different trophic levels (Pseudokirchneriella
subcapitata (primary producer), Daphnia magna (primary consumer) and Danio
rerio (secondary consumer), to concentrations of tamoxifen from 0.1 µg/L to 100
µg/L during several days. For follow the tamoxifen content inside tested organisms,
we used an innovative method based on the measurement of δ14N/15N. This is why
we used 15N tamoxifen in our experiments. Our results shows that tamoxifen is
strongly bioaccumulative in all tested organisms with bioconcentration factors from
8000 (fish liver) to 27000 (algae). We found that the higher in the trophic web is the
organism, the lesser is the bioconcentration factor. These results confirm that there
is an ecotoxicological risk, beyond the direct ecotoxicity, for organisms exposed to
tamoxifen in aquatic ecosystems.
MO079
Bioaccumulation and trophodynamics of sertraline and fluoxetine in
laboratory three-level aquatic food chains
O. Berglund, Lund University / Dept of Biology; M. Bostrom, Lund University /
Biology; J. Jönsson, Lund University / Center for Analysis and Synthesis
To test the influence of food on bioaccumulation of pharmaceuticals we exposed
two three-level aquatic food chains to the selective serotonin reuptake inhibitors
(SSRIs) sertraline and fluoxetine in a laboratory set-up. The constructed food
chains shared the two lower trophic levels (detrital maple leaves, Acer platonoides
fed on by the detrivous isopod Asellus aquaticus), but differed in the secondary
consumers (the water beetle Notonecta glauca, and the nine-spined stickleback
Pungitius pungitius, both feeding on A aquaticus). Neither of the SSRIs
biomagnified in the food chain, concentrations showed a decreasing trend from
detritus to isopods to predators. Bioaccumulation factors (BAFs) calculated as
concentration in organism divided with concentration in water were for sertraline:
2200±1300 for detritus, 360±230 for isopods, 26±10 for N glauca and 49±37 for P
pungitius, all on a wet weight basis. The corresponding BAFs for fluoxetine were:
1300±600, 110±50, 11±4, and 41±34. BAFs for the organisms feeding on
contaminated food were not different to bioconcentration factors (BCFs) measured
in a separate experiment with water exposure only. Thus, food or trophic transfer
did not have a major influence on the accumulation of the SSRIs in this study.
MO080
The uptake and elimination of selected pharmaceuticals in the aquatic
invertebrate, Gammarus pulex
T.H. Miller, Kings College London / Analytical and Environmental Sciences; R.J.
Brown, wca consulting; S.F. Owen, AstraZeneca / Safety Health Environment;
N.R. Bury, Kings College London / Division of Diabetes and Nutritional Sciences;
L. Barron, Kings College London / Analytical and Environmental Science
Through the contamination of surface water, aquatic biota are exposed to a varying
number of contaminants such as the class of pharmaceutical and personal care
products (PPCPs). Sources of contamination are a result of anthropogenic activities
(agriculture, landfill sites, health and veterinary services). The exposure of these
organisms to pharmaceuticals has been shown to have varying toxic effects in
reproduction and also affect behaviour1, yet data on their toxicokinetics are lacking.
Therefore, the understanding uptake and elimination of pharmaceuticals in aquatic
life is essential to identifying compounds that may pose significant risk through the
accumulation via water or diet2. Herein, we present a method for the determination
of toxicokinetics of several pharmaceuticals in the aquatic invertebrate, Gammarus
pulex. Field-collected Gammarids were acclimatised in the laboratory for use in the
exposure experiments. G. pulex were exposed individually to environmentally
relevant concentrations of eight radiolabelled pharmaceuticals (14C or 3H) including
propranolol, diclofenac, metoprolol, ibuprofen, imipramine, terbutaline, ranitidine
and formoterol for 48 h, followed by a 48 h depuration period. Water and organism
concentrations were quantified by liquid scintillation counting. The uptake and
elimination rates were modelled simultaneously as specified in the OECD 305
guidelines3 and a kinetic bioconcentration factor (BCF) estimated. Estimated BCFs
remained below 200 for several compounds with varying hydrophobicity,
indicating little bioconcentration-like effects occurred via water exposure. BCF
studies in this organism enables a much simpler and less time consuming analysis
than traditional fish bioconcentration studies. Such studies may provide insight in
the future as to whether a compound has the potential to accumulate through
biomagnification. This study contributes to the understanding of pharmaceutical
toxicokinetics in G. pulex invertebrates and the method used may highlight
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compounds that may be of particular concern during environmental risk assessment
(ERA). References. Daughton, C.G. & Ternes, T.A. (1999). Environ. Health.
Persp., 107(6), 907-938. van der Oost, R., J. Beyer, et al. (2003). Environmental
Toxicology and Pharmacology, 13(2), 57-149. OECD (2012),Test No. 305:
Bioaccumulation in Fish: Aqueous and Dietary Exposure, OECD Guidelines for
the Testing of Chemicals, Section 3, OECD Publishing.
MO081
A novel approach for reducing emissions of pharmaceuticals to the
environment
T.G. Bean, A. Boxall, University of York / Environment Department; E.
Bergstrom, J. Thomas-Oates, The University of York / Chemistry; Z. Williamson,
University of York / Environment; A. Colson, P. Bartl, Pyropure Ltd
There is increasing interest over the impacts of pharmaceuticals on the natural
environment. Inputs from inappropriate disposal of unused medicines and
emissions from manufacturing plants are thought to be important pathways for
pharmaceuticals to enter the environment. A recent survey that we conducted on
what people do with unused medicines found that 30% of people questioned
dispose of surplus medicines inappropriately and only 17% were aware of schemes
that enable medicines to be returned of to the pharmacy for transportation to, and
disposal in, a high temperature incinerator. By better managing unnecessary
emissions, levels of pharmaceuticals in surface waters, groundwaters and soils
could be reduced. Pyropure is a new small scale treatment unit that has the potential
to destroy pharmaceutically contaminated wastes on site by processes of pyrolysis
and gasification. While the system operates at around 550°C a temperature that
should be sufficient to destroy many organic molecules, its efficacy for treatment of
pharmaceuticals is unknown. This study therefore investigated the suitability of the
Pyropure system for 17 of the most thermally stable pharmaceuticals that are
currently in use. The system was applied to three waste scenarios containing the test
substances: sharps waste bins containing needles and syringe bodies;
pharmaceutical take back containing packaging and blister packs; and
manufacturing waste to simulate waste from a production line. Samples of the
effluent, settleable solids and gas emissions from the system were obtained and
analysed for parent compounds and transformation products using a combination of
LC-MS/MS and LC-FT-MS. Results suggest that Pyropure is an effective treatment
process with in-excess of 99% of the applied pharmaceuticals destroyed for ten of
the 17 and an average of 94% destroyed for the other seven. None of the ten active
metabolites were detected in significant quantities (less than 0.6% of parent
equivalent). Using the destruction level achieved by the PyroPure system the
contribution to existing levels of pharmaceutical contamination in wastewater of a
single PyroPure operating at full capacity was assessed. The outputs from the model
suggest that future integration of the PyroPure system into a wider stewardship
scheme could help to reduce the levels of pharmaceuticals in the environment
whilst also reducing the economic and environmental costs of current waste
management practices.
MO082
Excipients from galenical pharmaceutical production in wastewater: overview
and environmental risk assessment
K. Wirz MA, F.Hoffmann-La Roche Ltd / Site SHE; M. Studer, F.Hoffmann-La
Roche AG / Site SHE; J. Straub, F.Hoffmann-La Roche Ltd / Roche Group Safety
Health Environmental Protection
In galenical production, many excipients are processed for different purposes, in
addition to the active pharmaceutical ingredients (APIs). Compared to the APIs,
excipients are little investigated regarding their environmental impact and fate,
even though some of them are used in large quantities. To investigate potential
effects and risks to aquatic biota and the environment arising from excipients during
galenical production, the chemical, physical and environmentally relevant
properties, in particular biodegradability and toxicity towards aquatic biota, of
different excipients were collated and a predicted no effect concentration (PNEC)
was calculated where possible. Overall, 184 excipients were literature-searched for
properties. Due to the fact that the database is insufficient, only half of the
excipients allowed an aquatic PNEC calculation. Based on these parameters, for
each of the 42 excipients currently used in galenical productions at Roche Basle and
Roche Kaiseraugst, both in Switzerland, a predicted environmental concentration
(PEC) was derived based on maximum daily loss of the single excipients to
wastewater, derived by mass balance. Then, an environmental risk assessment
comparing PEC and PNEC was conducted for the respective wastewater treatment
plant (WWTP) and the receiving surface water, the River Rhine for both plants.
Additionally, to simulate a theoretical worst case scenario, certain galenical
productions where given excipients are used in the highest amounts were assumed
to take place in parallel on the same day, resulting in increased excipient losses to
wastewater. The PEC/PNEC risk characterisation ratios for the excipients currently
used at Roche are well below 1 throughout. Together with the fact that based on
biodegradability data many will be removed in the WWTP, this indicates that the
excipients currently used do not present a risk to the environment. However, as the
database is incomplete, environmental risks from excipients in galenical production
in general should not be automatically considered to be negligible. Further work on
excipients, specifically their biodegradability and effects on the environment, is
needed to assemble a more solid and transparent database, in order to preclude
adverse effects in WWTPs and receiving waters from galenical production.
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MO083
Totoxicity of seaweeds from the Persian Gulf
M. Yousefzadi, Marine Biology; S. Mashjoor, Hormozgan University; A. Naji,
Conclusion the results obtained in this study showed that Ethyl acetate and
methanol extracts of marine Macro algae U. flexuosa, P. antillarum and P.
boergeseni, species used in this paper has a great potent for antimicrobial
properties, in addition to cytotoxic activities. These data indicate the possibility that
seaweeds and its constituents may be applied as drug (antibacterial and anticancer
agent) for human administration.

Evolutionary, multigenerational and epigenetic effects of
pollutants: scientific support to long-term ERA (P)
MO084
Genetic variation of Lymnaea stagnalis sensitivity to copper sulfate and its
implication for toxicity testing
M. Coutellec, INRA / Ecology and Ecosystem Health UMR INRA Agrocampus
Ouest; J. Côte, INRA; A. Bouetard, INRA / Ecology and Ecosystem Health UMR
INRAAgrocampus Ouest; Y. Pronost, INRA / Experimental Unit of Aquatic
Ecology and Ecotoxicology; M. Coke, INRA; A. Besnard, INRA / UMR ESE 0985;
F. Piquet, ISAE; T. Caquet, INRA / UMR ESE
The use of monospecific standardized tests to assess the ecological risk of
chemicals implicitly relies on the assumption that intraspecific variation in
sensitivity is negligible in this context. First, this is a very strong hypothesis, and
current research provides overwhelming evidences of significant variation among
conspecific lineages in their ability to face environmental change and stress.
Second, population response to stress has both a plastic and a genetic component,
the latter, if additive, forming the basis for adaptive evolution. This means that
population divergence in chemical sensitivity may be genetically fixed, as the result
of exposure history (genetic adaptation). In this study, we investigated genetic
variation in pesticide sensitivity of a non-target species, the freshwater snail
Lymnaea stagnalis. We focused on a set of 64 lineages stemming from eight natural
populations or strains found to be genetically differentiated at neutral markers and
life history traits (for natural populations, see Bouétard et al. 2014, PLoS ONE 9:
e106670). Snails representative of at least the third generation born in the
laboratory since initial sampling were exposed to copper sulfate at a concentration
determined as global 96h LC50 (pilot experiment, all lines mixed up). Survival over
time was modeled using a lognormal distribution (lowest AIC) and regressed on the
model chemical treatment x population + body size (R function survreg). All
effects were highly significant, except that of treatment by population interaction (p
= 0.095). However, copper sensitivity varied significantly among populations
(Tukey post-hoc test; 96h survival: 50 to 90%, mean = 69.7%, SD = 12.6%), as did
the daily death rate (8 to 25%; mean = 16%, SD = 5.2%). These findings clearly
show that extrapolating results from “single-line” toxicity tests to the species level
can lead to strongly biased conclusions. One possibility of improvement might be to
explicitly include conspecific lines of various genetic origins in standardized testing
procedures.
MO085
Facing multiple stressors: Genetic variability and structure of a model
freshwater population
P. Inostroza, Helmholtz Centre for Environmental Research GmbH - UFZ / Effect
Directed Analysis; S. Michalski, Helmholtz Centre for Environmental Research
UFZ / Community Ecology; W. Brack, Helmholtz Centre for Environmental
Research UFZ / Effect Directed Analysis; H. Norf, Helmholtz Centre for
Environmental Research UFZ / River Ecology Aquatic Ecosystems Analysis
and Management
Multiple stressors including micropollutants are currently receiving growing
interest due to increasing concerns about ecosystem health. Many of such multiple
stressors occurring in the environment can exert strong effects on ecological
communities as a consequence of both synergistic and antagonistic effects on
organisms. In addition, they can also interact and induce unexpected consequences
thereby changing natural dynamics. Field studies addressing ecological effects of
multiple stressors, however, are scarce. Here we used the amphipod Gammarus
pulex as a model to test the hypothesis that changes in the intraspecific structure of
natural populations correlate with land-use driven factors such as the concentration
of micropollutants. The hypothesis was tested by collecting seasonal samples of G.
pulex from two agricultural and one natural stream in the Harz Mountains,
Germany. In total 24 specimens per site and date were analysed using 18
microsatellite loci. Even if we found similar seasonal dynamics in the genetic
structures of amphipod populations inhabiting natural and agricultural streams, we
observed generally higher genetic diversity in agricultural than in natural streams.
Our results emphasize the need for high temporal resolution when addressing
stressor effects on the intraspecific structure of ecological populations.
MO086
Epigenetic memory of environmental stressors in Daphnia magna
C. Goncalves Athanasio, University of Birmingham / Biosciences; L. Mirbahai,
The University of Birmingham / School of Biosciences; S. Parameswaran, C.
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Gopalakrishnan, Genotypic Technology Pvt Ltd; M.R. Viant, University of
Birmingham / School of Biosciences; J. Chipman, The University of Birmingham /
School of Biosciences
Cytosine methylation plays an important role in regulation and stability of gene
expression, providing a cellular memory especially for long-term silencing of
genes. It is well known that several pollutants can modify epigenetic marks which
can lead to changes in gene expression and potential to cause adversity. The
epigenetic changes can be maintained throughout lifetime, and potentially beyond
into subsequent generations, emphasizing the concept of epigenetic memory. It is
proposed that class-specific alterations to the normal pattern of DNA methylation
may occur due to chemicals and other stressors, offering a unique opportunity to
provide a lifetime-history of an organism’s prior exposure to factors influencing the
epigenome. Thus, the use of epigenetic profiles may provide a system to reflect
early- or long-term exposures to stressors, and have utility as a novel tool for
environmental monitoring. To explore these hypotheses, Daphnia magna was
exposed for 14 days to sub-lethal concentrations of 5-azacytidine (a demethylating
agent; 3.7mgL-1), arsenic (a carcinogen known to modulate the epigenome;
100µgL-1) and hypoxia (an environmental stressor; < 2mgL-1). Life-history traits
along with haemoglobin quantification were used to identify the effects of the
stressors on the organisms. Whole-genome bisulphite sequencing (WGBS) was
used to identify modified DNA methylation profiles. The sustained exposure of
adult daphnids to either 5-azacytidine or hypoxia caused a decrease in the growth
rate of the subsequently obtained third brood compared with controls. Daphnia
exposed to hypoxia also presented a 2-fold increase in haemoglobin concentration
compared with normoxic conditions. In contrast, no effects on body length of the
derived brood was observed following exposure of the parent animals (or the brood
themselves) to arsenic. WGBS enabled the characterisation of the profile of
methylated cytosines across the genome of the exposed adult daphnia. Global
methylation level was approximately 0.4 % and this global level was not
significantly altered in response to any of the above treatments. The sequencing
data are now being interrogated to determine if the intriguing possibility of
gene-specific epigenetic modifications occur and, if so, to determine the persistence
of such changes. The study thus tests if stress-specific DNA methylation profiles
might present an opportunity to be used for identification of history of adverse
exposures.
MO087
Multigenerational effects of Daphnia magna exposed to polluted field water
N. Chatterjee, S. Choi, s. Lee, University of Seoul; J. Choi, School of
Environmental Engineering Graduate School of Energy and Environmental system
Engineering
In agreement with the thoughts that multigenerational and/or micro-evolutionary
effects of chemicals should be incorporated in risk assessment, we, herein, report a
comprehensive study with different phenotypical as well as physiological responses
of Daphnia magna cultured in field water which was collected from surface stream
water with industrial as well as natural contaminants. Phenotypical and
physiological responses of Daphnia cultured in polluted field water were compared
with those cultured in standardized Daphnia media (i.e. M4 media). On one hand,
increase in body size, spine length, reproduction rate, hemoglobin formation were
observed, on the other hand, slower movement and decrease in heart rate were
evident in field water exposed animals. The possible correlation of molecular
mechanism and phenotypical phenomena is currently ongoing in our lab. Taken
together, our results present a paradigm not only of multigenerational
exposure-effect quantification but also add another important layer of observation
about complex mixture stressors with real field water. Acknowledgement : This
work was supported by the grant from the Korea Ministry of Environment as
"Environmental Health R&D Program"(2014001370004)
MO088
Multi-generational effects of nanoparticles on Caenorhabditis elegans
S. Kim; J. Moon, Konkuk University; Y. An, Konkuk University / Department of
Environmental Science
The nematode Caenorhabditis elegans is a key species used in nano-toxicity
assessment. They normally lay embryos that hatch outside the body, but embryos
are often retained and hatched inside the parental body, a phenotype called a “bag of
worms” (BOW). On nanoparticle exposure condition, this phenomenon can induce
the fetal-exposure to next generation from the bio-distributed particles in parent
body. In the present study, we suggest the evidences of multi-generational effects
and generation transfer in C. elegans following core-shell quantum dots
(CdSe@ZnS, QDs) maternal food exposure. The parent generation (F0) worms
exposed to QDs with food source (Escherichia coli, strain OP50), and first
generations (F1) were classified by the different production time (before, or after
lethal BOW). Then the worms maintained on NPs-free conditions, and the various
endpoints such as survival, reproduction, aging phenotype, oxidative stress, and
intestinal fat storage were evaluated. We observed the changes of QDs
bio-distribution in F0 by BOW occurrence, and the particles were transferred to
next generation, F1 in parent body. This F1, which produced after lethal BOW,
showed the significant decreased reproduction rates compared to control group, and
the intestinal fat storages were lacked. And these effects continued on
multi-generational levels (F2-F3). Many previous studies about multi-generational
effects or NPs generation transfer have been reported, but there were no study with
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suggestion of both evidences at the same time. Our results showed the evidences
that the multi-generational effects can be induced on by NPs transfer, and these
effects caused by deficiency of fat storage. This research was supported by Basic
Science Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Education(2013R1A1A2061386).
MO089
Exposure of zebrafish to morphine during first day of development results in
modulation of innate immune system responses at later stages
H. Mottaz, Eawag / UTOX; R. Schoenenberger, Eawag, Aquatic Research / UTOX;
R.I. Eggen, Eawag / Department of Environmental Toxicology; K. Schirmer,
Eawag / Environmental Toxicology; K.J. Groh, Eawag / UTOX Environmental
Toxicology
Opioid drugs, such as morphine (MO), are detected at concentrations up to 1 µg/L
in waste and surface waters worldwide, as a consequence of both licit and illicit use.
These compounds may pose a risk to aquatic organisms due to their
semi-persistence and potency, in particular to fish due to conservation of molecular
drug targets across vertebrates. In mammals, MO is known to influence not only
behavior but also the immune system and epigenetic regulation. We have recently
observed that continuous exposure to MO from 1 hour post fertilization (hpf) to 4
days post fertilization (dpf) modulates the innate immune system responses in
zebrafish (Danio rerio) embryos, as assessed by bacterial lipopolysaccharide (LPS)
challenge assay. Exacerbation of LPS-induced inflammation and
immunosuppressive effects were seen at lower and higher MO concentrations,
respectively. These could be explained by the observed downregulation of several
relevant genes, including MYD88, TRIF, TRAF6, p53, p38, NFκβ2, IL1β, IL6,
IL8, CC-Chemokine and iNOS, as well as ABC transporters, assessed by RT-PCR.
In this study, we set out to investigate whether shorter exposure to MO during early
life would be sufficient to evoke similar effects at later stages. The embryos were
exposed to MO from 1 hpf to 26 hpf, followed by washing and raising in clean
medium until gene expression analyses or LPS assay at 4 dpf. We observed that
short-term early life exposure to MO resulted in gene expression changes similar to
those seen after continuous exposure. Moreover, modulation of responses to LPS
followed similar patterns. Previous studies reported that MO is cleared out from
adult zebrafish within 1 day after waterborne exposure, indicating that the effects
we observed may be due to persistent effects of MO on gene expression induced
during short-term early life exposure. Ongoing work focuses on MO uptake and
depuration kinetics in zebrafish embryos. If the depuration of MO by 4 dpf where
gene expression is assessed will be confirmed, the potential epigenetic effects of
MO will be investigated using bisulfite sequencing to assess the promoter
methylation status of relevant genes. This work demonstrated that short-term
exposure of zebrafish to MO during early life potently modulates innate immune
system responses at later stages, raising concerns about potential adverse effects on
the fish immune system following short-term exposure of sensitive life stages to
environmentally present opioid drugs.
MO090
DNA alterations and effects on growth and reproduction in Daphnia magna
during chronic exposure to gamma radiation over three successive
generations
F. Parisot, IRSNPRP-ENVLECO / LECO; J. Bourdineaud, Géochimie et
Ecotoxicologie des Métaux dans les systèmes Aquatiques; C. Adam-Guillermin,
IRSN; F. Alonzo,
Anthropogenic activities related to the nuclear industry contribute to continuous
discharges of radionuclides into terrestrial and aquatic ecosystems. Over the past
decade, the potential risk of ionizing radiation for natural biota has become a
growing public, regulatory and scientific concern. Until recently, ecological risk
assessments of ionizing radiation have mainly been based on chronic effects
measured over exposure durations, which are not really relevant of realistic
environmental conditions. In fact, studies involving several generations remain
scarce, although they give a better understanding of the long-term effects of low
doses of ionizing radiation to adequately protect the environment. In this context,
the present study examined chronic effects of external Cs-137 gamma radiation
over three successive generations (F0, F1 and F2) of the cladoceran crustacean,
Daphnia magna. The objectives were threefold: (i) to examine whether
environmentally relevant dose rates of gamma radiation (from 0.007 to 35.4 mGy
h-1) induced increasing effects on survival, growth and reproduction over
generations, (ii) to test a possible accumulation and transmission of DNA
alterations from adults to offspring and (iii) to compare responses to chronic gamma
radiation between the molecular and organismal levels of biological organization.
Results showed a significant reduction in brood size in generation F0 at 35.4 mGy
h-1 and a significant increasing delay in growth and brood release from 0.070 mGy
h-1 in generation F2. Only a slight reduction of fecundity was recorded at 35.4 mGy
h-1 in F1. In parallel, DNA alterations became significant at decreasing dose rates
over the course of F0 (from 4.70 mGy h-1 at hatching to 0.007 mGy h-1 after 21
days) and from F0 to F2 (0.07 mGy h-1 at hatching to 0.007 mGy h-1 after 21 days).
In F1, DNA alterations were significant at highest dose rates only. This study
suggested that an accumulation and transmission of DNA alterations occurred from
F0 to F2, together with an increase in effect severity on growth and reproduction.
Transiently more efficient DNA repair leading to some recovery at the organism
level was suggested in F1. A DEBtox model is developped to mechanistically
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describe how an accumulation and transmission of DNA alterations can explain
changes in growth and reproduction effects over successive generations and explore
the metabolic mode of action associated with gamma radiotoxicity.
MO091
Effects of an environmental relevant concentration of carbendazim on twelve
generations of Daphnia magna
A.R. Silva, University of Aveiro / Deptof Biology CESAM; D.N. Nunes Cardoso,
CESAM, University of Aveiro / Department of Biology and CESAM Centre for
Environmental and Marine Studies; A.S. Cruz, CESAM & University of Aveiro /
Biology; S. Mendo, University of Aveiro / Department of Biology CESAM; A.M.
Soares, Universidade de Aveiro / Department of Biology and CESAM; S. Loureiro,
Universidade de Aveiro / Biology
In the environment, organisms can be exposed to chemicals continuously or for a
long-term. Due to runoff from agriculture fields, pesticides may appear in surface
waters and contribute to this long term-exposure. Carbendazim is one of the
pesticides that has been detected at concentrations near 5 µg/L, as it is a fungicide
widely used in agriculture in plant production products, including fruit trees,
cereals, vegetables, etc. Therefore, testing effects throughout several generations of
organisms can be a good epigenetic approach to evaluate these long-terms
exposures. Daphnids can thus be good models due to their parthenogenetic
reproduction, where there is no recombination, and consequently no interference of
genetic variability between organisms. Considering this, Daphnia magna was
exposed to an environmental relevant concentration of carbendazim (5 µg/L)for
twelve generations, simulating an ecological relevant scenario. The aim of the
present study was to investigate the effect of carbendazim on successive
generations of D. magna, considering the effects of the contaminant in the
offspring, when parents were pre-exposed to the pesticide. For that, currently used
ecotoxicity tests (e.g. immobilisation, feeding inhibition or reproduction tests) and
a genotoxicity test (the comet assay) were carried out throughout generations
exposed to carbendazim. The obtained results indicated that there were differences
on carbendazim sensitivity upon exposure of daphnids born in clean medium and
daphnids born in medium already containing carbendazim, at all endpoints tested
(except in the immobilisation data). In addition, DNA damage was higher in
generations of daphnids born in carbendazim (comparing with the ones born in
clean medium) and DNA damage appeared to be transferred from mother to the
offspring along the generations, but it also increased from generation to generation.
MO092
Blame your parents! Parental experience impacts progeny response to
municipal wastewater effluent exposure.
M. Fuzzen, H. Dhiyebi, University of Waterloo / Biology; L. Bragg, University of
Waterloo / Department of Biology; G. Tetreault, University of Waterloo / National
Water Research Institute; M.E. McMaster, Environment Canada / National Water
Research Institute; M.R. Servos, University of Waterloo / Department of Biology
Over 30 fish species have been reported to show an intersex condition (ova-testes)
after exposure to municipal wastewater effluent (MWWE), suggesting that the
feminization of male fish is a widespread phenomenon. The Grand River watershed
in southern Ontario, Canada is home to one million people serviced by 30 municipal
wastewater treatment plants (MWWTPs). The Kitchener MWWTP is the largest of
these plants (serving >100,000 people) and previous studies have shown that male
rainbow darters (Etheostoma caeruleum) collected near this plant are feminized,
have reduced fertilization success, and reduced progeny survival to hatch. While it
is well recognized that MWWE has direct impacts on the sexual development and
performance of the F0 generation, little is known about the consequences of
MWWE exposure on subsequent generations of fish. The purpose of this study was
to determine whether parental exposure history had an impact on the response of
larvae to subsequent exposure. Progeny of rainbow darter collected from sites of
various degrees of urban and MWWE exposure were exposed to either
de-chlorinated tap water (control), 10% MWWE, or 10 ng/L ethinylestradiol (EE2)
from 21 to 100 days post hatch (dph). Survival, growth, and sexual maturation of
larval fish were measured at 100 dph. In general, exposure of larval rainbow darter
to either EE2 or MWWE had no impact on survival. Parentage however had an
impact on survival. At 21 dph and 100 dph, larvae whose parents were collected
downstream of the Kitchener MWWTP had decreased survival compared to larvae
whose parents were collected upstream of the urban area. An increase in the length,
and weight of the fish was found in EE2 and MWWE exposed fish compared to the
control group. In contrast, condition was significantly lower in the EE2 and
MWWE exposed groups compared to controls. Additionally, larvae with parents
from upstream of the urban limits had higher condition in the control treatment
compared to any treatment or parental group. While exposure to EE2 resulted in a
completely female population in larvae, there did not seem to be an impact of
parental or MWWE exposure on sex ratio in this study. This study suggests that
parental exposure has implications for progeny survival and fitness. Future work
will compare the sexual development and molecular sensitivity of progeny from
different parents to MWWE exposure.
MO093
Development of new microsatellites markers to investigate genetic diversity
between metallicolous and non-metallicolous earthworm populations.
D. SOULEMAN, University of Lille1; M. Pauwels, University of Lille1 /
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Laboratoire de Génétique et Evolution des Populations Végétales; F. Grumiaux,
LGCgE - EA 4515; H. Frerot, University of Lille1 / Laboratoire de Génétique et
Evolution des Populations Végétales; F. VANDENBULCKE, LGCgE, Universite
de Lille 1 / LGCgE EA Univ Lille Fonctionnement des Ecosystèmes Terrestres
Anthropisés Cité Scientifique SN Rdc F Villeneuve dAscq France
Anthropic activities can result in heavy metal contamination of urban and
agricultural soils. Pollution may induce changes in organisms living in close contact
with soil. Biological responses observed at the individual or infra-individual level
of biological organization led to the development of biomarkers which consists
often in evidencing biological modifications following a contaminant stress in
laboratory conditions, using naïve organisms and it is sometime proposed to use the
biological state of individuals from sentinel species collected in the field to evaluate
the level of environmental exposure. However, considering the possibility of local
adaptation following long-term exposure, response of organisms sampled in the
field may substantially differ from laboratory specimens. In a recent review, we
investigated this point focusing on the definition and validity of molecular
biomarkers of metal pollution using earthworms of the Lumbricidae family. It
appears that conditions for local adaptation to occur are present in earthworms.
Some infra-individual evidence of adaptation obviously exists. Consequently, there
is need for evolutionary studies investigating the level and distribution of genetic
diversity in natural populations of earthworms. Therefore, it seems necessary to
integrate the potential effects of local adaptation to MTEs on biological responses
of organisms in the development of biomarkers. Three species of Lumbricidae
family belonging to two ecological groups were choosen for this study. L. terrestris,
an anecic earthworm. L. rubellus and L. castaneus, epigeic earthworms. In this
work, we decided to investigate a possible local adaptation, owing to pollution, in
earthworms from Lumbricidae family populations using microsatellite markers
approach. Microsatellite markers may provide data to investigate the genetic
differences between earthworm populations issued from polluted and reference
sites. Eight microsatellite markers were identified in L. terrestris. Same approach of
microsatellite identification is ongoing in L. rubellus and L. castaneus.
Microsatellite markers are essential tools to understand the evolutionary dynamics
of populations and direct and indirect selective forces that shape genetics variation
in natural populations. We hypothesized that probable lose of genetic variation may
occur due to selection pressure and genetic drift in population belong to polluted
area.

Fish model species in environmental toxicology (P)
MO094
Miniaturized in-flow sorter for dispensing fertilized zebrafish embryos for
ecotoxicity biotests
N.M. Fuad, J. Skommer, RMIT University / School of Applied Sciences; T.
Friedrich, University of Massachusetts / Department of Molecular and Cellular
Biology; J. Kaslin, Monash University / ARMI; D. Wlodkowic, RMIT University /
School of Applied Sciences
The current bottleneck in using zebrafish embryos for screening purposes is a
tedious manual evaluation to confirm the fertilization status and subsequent
dispensing of single viable embryos to multitier plates to perform toxicity analysis.
Manual procedures associated with sorting hundreds of embryos are very
monotonous and as such prone to significant analytical errors due to operator’s
fatigue. This work presents a proof-of-concept design of a continuous flow embryo
sorter capable of analysing, sorting and dispensing objects ranging in size from 1.5
– 2.5 mm such as zebrafish embryos. The major obstacle hampering sorting of
millimetre sized particles such as zebrafish embryos on chip-based devices is their
substantial diameter (above one millimetre), mass (above one milligram), which
both lead to rapid gravitational-induced sedimentation and high inertial forces. In
this work, we present an innovative design of a micromechanical large particle
in-flow sorter (MILPIS) capable of analysing, sorting and dispensing living
zebrafish embryos for ecotoxicity testing applications. The system consisted of a
microfluidic network, revolving micromechanical receptacle actuated by robotic
servomotor and opto-electronic sensing module. The prototypes were fabricated in
poly(methyl methacrylate) (PMMA) transparent thermoplastic using infrared laser
micromachining. Elements of MILPIS were also fabricated in an optically
transparent VisiJet resin using 3D stereolithography (SLA) processes (ProJet
7000HD, 3D Systems). The device operation was based on a rapidly revolving
miniaturized mechanical receptacle. The latter function was to hold and position
individual fish embryos for (i) interrogation, (ii) sorting decision-making and (iii)
physical sorting. The actuation of the revolving receptacle was performed using a
Dynamixel AX12A and RX24F (Robotis Inc, Korea) robotic actuators. The system
was designed to separate fertilized (LIVE) and non-fertilized (DEAD) eggs, based
on optical transparency differences using infrared (IR) emitters/receivers embossed
in the microfluidic chip-based system. Digital storage oscilloscope (DSO) signals
were used to distinguish the diffraction characteristics of LIVE vs. DEAD embryos
and a voltage threshold was set trigger the actuation of the revolving receptacle.
MO095
ZebraToxChip - Microfluidic technology for automation of fish embryo
toxicity (FET) biotests
F. Zhu, J. Skommer, RMIT University / School of Applied Sciences; T. Friedrich,
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University of Massachusetts / Department of Molecular and Cellular Biology; J.
Kaslin, Monash University / ARMI; D. Wlodkowic, RMIT University / School of
Applied Sciences
Fish Embryo Toxicity (FET) biotest has gained popularity as one of the most
promising alternative approaches to acute fish toxicity tests. At present, the major
hurdle to widespread deployment of FET in large-scale water-born toxicity projects
is the lack of enabling high-throughput analytical platforms. Despite the importance
and common acceptance of FET, most experiments that utilise zebrafish embryos
and larvae are still performed in multi-well plates and require laborious and
time-consuming manual manipulation of specimens and solutions. Furthermore,
static culture of embryos and larvae can lead to a bias in toxicity studies due to e.g.
drug adsorption to the surfaces and also secondary effects from the secreted embryo
metabolites. Lastly, microtiter plate culture is not conducive to precise specimen
positioning and immobilization, both necessary for applications such as
high-resolution imaging, electrophysiology measurements, or precise anatomical
mapping of physiological processes. In order to spearhead deployment of FET in
large-scale ecotoxicity studies, automated platforms are needed to integrate embryo
in-test positioning and immobilization (suitable for high-content imaging) with
fluidic modules for continuous toxin and oxygen delivery to embryos. This work
describes design and validation of a pioneering and high-throughput Lab-on-a-Chip
technology for automation of zebrafish embryo toxicity (FET) biotests performed
in ecotoxicology. The innovative device supports rapid loading and immobilization
of large numbers of fish embryos suspended in a continuous microfluidic perfusion
as a mean of toxin delivery. The 3D high-density LOC array was fabricated in
poly(methyl methacrylate) (PMMA) transparent thermoplastic using infrared laser
micromachining while the off-chip interfaces were fabricated using additive
manufacturing processes. The system’s design facilitates rapid loading and
immobilization of a large number of embryos in predefined clusters of traps during
continuous microperfusion of toxicants. The system supports real-time in situ
analysis of developing embryos. Moreover, a miniaturized 5MP USB fluorescent
microscope was integrated for low-resolution and low-cost imaging together with
solid-sate LED illumination. A PC-computer and interconnected embedded ARM
microcontroller controlled all sensor inputs and actuator outputs. This system
brings us a step closer to realization of full analytical automation in ecotoxicology.
MO096
Glial toxicity of CdCl2 in zebrafish brain
A. Monaco, A. Aurino, M.C. Grimaldi, I. Ferrandino, University of Naples
Federico II / Biology
Cadmium (cd) is known as a potent toxic metal and a significant aquatic and
terrestrial environmental pollutant. In this study was verified the ability of cadmium
chloride (CdCl2) to induce cytotoxic effects on the brain of zebrafish through the
detection of the expression of glial fibrillary acidic protein (GFAP), astroglial
marker. It was also carried out a staining method with methasol fast blue for the
evaluation of the myelin integrity. Specimens of adult zebrafish were exposed for
16 days to 1.0 mg/L of CdCl2, a concentration of cadmium observed at some sites
affected by industrial pollution, and the brains were analyzed after 2,7 and 16 days
of exposure. By western blotting experiments a decrease in the levels of GFAP was
observed after 2 days in the order of 40% compared with the control. This decrease
arrived to be 50% after 16 days. A reduction of GFAP positive fibers was revealed
by ABC technique in the brain of the fishes treated compared to that of the controls,
in all three times tested, with a progressive trend. After 2 days of treatment was
observed a reduction in the level of positivity at ventricular and pial surface. The
affected areas were the midbrain and the medulla oblongata. A reduced
immunoreactivity was also found after 7 days in the cerebellum, medulla oblongata
and ependima, while after 16 days in addition to the cerebellum and the medulla
oblongata a low expression of the protein was observed also in the telencephalon.
The methasol fast blue staining showed a reduction of affinity to the dye after 7 and
16 days of exposure in neurons axons of medulla oblongata, optic tectum and
cerebellum. These data confirm the toxic action performed by cadmium in the
brain, highlighting the effects on macroglial cells, key components for the function
of SNC. The toxic role of cadmium on myelin integrity was already showed as well
as the impairment of this in GFAP null models, so the deconstruction of astroglial
processes could be the link between cadmium and myelin diseases.
MO097
NEUROTOXICITY INDUCED BY ALCL3 IN ZEBRAFISH BRAIN
A. Monaco, A. Aurino, M.C. Grimaldi, I. Ferrandino, University of Naples
Federico II / Biology
The aluminum (Al) is one of the most abundant elements in the Earth's crust, it
accumulates in the human body, including the CNS. The exposure to this metal is
considered a causative factor for the development of Alzheimer's disease, a disease
that affects mainly the cerebral cortex, the amygdala and the hippocampus,
structures that find their counterpart in the telencephalon of Zebrafish. The
mechanisms by which aluminum interacts with the nervous system, however, are
understood only in part. To test the toxicity of Al on the telencephalon of Zebrafish
and verify its ability to induce neurodegeneration in this fish, adult individuals were
exposed for 7 days at 100 μg/L of aluminum chloride (AlCl3) at ph 5.8. Brains were
removed after 2 and 7 days after initiation of treatment. To evaluate the presence of
histomorphological alterations were made staining as hematoxylin-eosin and
Cresyl Violet and immunohistochemical experiments performed on serial
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transverse sections of the forebrain by ABC method using an anti-Aβ42 antibody.
The stainings performed on cross sections of the Zebrafish telencephalon have
shown tissue alterations already after 2 days of exposure to AlCl3, consisting in
dilations of the cerebral parenchyma and vacuoles present in pericellular area at
support of possible vascular damage induced. Immunohistochemistry analysis
showed in the telencephalon of individuals of control a faint signal at the level of
cell bodies of nerve cells that show abundant cytoplasm. The signal was
incremented at the intracellular level after 2 and 7 days after start of treatment, a
phenomenon that might therefore be associated with an increase in the presence of
oligomers of amyloid peptide inside the cells, characteristic of the early stage of
Alzheimer’s disease as well as other neurodegenerative diseases. These data
confirm the toxic action exerted by Al on the brain and show a correlation between
this metal and existing mechanisms at the basis of neurodegenerative diseases even
in this fish. The results obtained thus open the way for further analysis aimed at
further confirmation of the use of this model for the study of neurodegenerative
mechanisms induced by this metal.
MO098
ALUMINUM-INDUCED ALTERATIONS IN DANIO RERIO
DEVELOPMENT
A. Monaco, A. Aurino, M.C. Grimaldi, I. Ferrandino, University of Naples
Federico II / Biology
The use of zebrafish embryos and larvae is always more widespread and accepted in
the scientific community for the screening of dangerous effects exercised by
chemicals and environmental pollutant on the development of vertebrate
organisms. Metals as aluminum (Al), one of the more abundant metal in the Earth's
crust, have been previously associated with the development and the progression
severity of neurological disorders as Alzheimer’s diseases. In this study the toxicity
of Al was evaluated on the development of the zebrafish larvae, paying particular
attention to the nervous system. Larvae at protruding mouth stage were exposed to
different concentrations of aluminum chloride (AlCl3) for 72 hours to test the
lethality index. The mortality and the phenotypic analysis were determined after 24,
48 and 72 hours of treatment. Pericardial edema and impaired cardiac function
consistent in alteration of heart rate were present in 50% of these larvae after 48
hours. A reduction of the response to stimuli in live larvae was observed from 100
uM of AlCl3 just after 24 hours of the exposition and the severity of this
abnormality was directly proportionate to the used concentration. In the light of
these results sections of zebrafish larvae, after 48 hours of the exposure at 100 uM
of AlCl3, were embedded in paraffin and processed by ABC technique. The
immunohistochemistry experiments performed with an antibody anti-GFAP,
marker of astroglial cells, showed a reduction of signal in terms of intensity and
number of positive cells, in all areas of larvae encephalon with largest decreases in
the hindbrain. These data show a toxic effect exerted by Al on the development of
the larvae of this teleost fish. Interesting was to observe that this metal could
represent also a cardiac toxin over the neurotoxic ability that also in this study was
confirmed. The decrease of GFAP expression was associated in previous works
with deconstruction of cellular cytoskeleton resulting in degeneration of cellular
processes and functionality, so Al could affects the roles performed by these cells
also in this model. Affecting astroglial roles Al should damages therefore nerve
cells, and this observation can represent a new way to consider for explain the
neurological toxicity exercised by this metal in human brain.
MO099
Effects of exposure to metals in Zebrafish (Danio rerio) embryos
A.S. Sobrino-Figueroa, Universidad Autonoma Metropolitana Iztapalapa /
Hidrobiologia Laboratorio Alejandro Villalobos
The metals As, Cd, Cr, Cu, Hg, Mn, Ni, Pb, V and Zn are found in high
concentrations in some aquatic systems the Valley of Mexico, due to the discharges
of untreated wastewater, from industrial, domestic and agricultural activities. In this
paper an evaluation of the toxic effect and the degree of lipid peroxidation caused
by Arsenic, Cadmium, Chromium, Copper, Mercury, Manganese, Nickel, Lead,
Vanadium and Zinc metals in zebrafish embryos was performed to compare its
sensitivity with Daphnia magna neonates, a species that is used for the evaluation
of toxicity of effluents (NMX-AA-087-1995-SCFI). Bioassays with duration of 48
hour were performed, with 5 concentrations of each metal in triplicate (0.01, 0.1,
1.0, 10 and 30 ppm for Cd, Cr, Cu, Pb and Hg. And 6.25, 12.5, 25, 50 and 100 ppm
for As, Mn, Ni, V and Zn) plus a control. LC50 was determined after 48 hours
exposure by the Probit method. The degree of lipid peroxidation in the tissues of
embryos was evaluated by measuring the concentration of MDA
(malondialdehyde). The metals with oxidative effects were Cd and Cu. The toxicity
of metals was (LC50 highest to lowest toxicity): Cu > Hg > Pb > Cr > As > V > Ni >
Mn > Zn. Danio rerio embryos were more sensitive to Mercury compared with
Daphnia magna neonates and had similar sensitivity to Copper. The LC50 value for
Copper (LC50 = 0.092 ppm) obtained in tests with zebrafish embryos was lower
compared to that established in NOM 001-SEMARNAT (4-6 ppm) for discharges
in aquatic systems, for this reason it is important to continue research and
monitoring to detect responses that indicate possible damage to fish stocks by the
action of the discharges, to prevent irreversible deterioration of the stocks in the
medium and long term.
MO100
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Acute, developmental and biochemical responses of Danio rerio embryos
exposed to Bisphenol A: a comparative approach using Species Sensitivity
Distributions
S. Silva, University of Brasilia / TOXICOLOGICAL GENETIC; R. Oliveira,
University of Brasilia / Department of Genetics and Morphology; A. Andrade,
Universidade de Brasília Gtox / Departamento de Genética e Morfologia; K.
Py-Daniel, Universidade de Brasilia / Departamento de Genética e Morfologia;
C.K. Grisolia, University of Brasilia / Department Genetics and Morphology
Bisphenol A (BPA) is a chemical widely used in the manufacture of polycarbonate
plastics and epoxy resins. The presence of BPA in aquatic ecosystems is often
associated to discharge on municipal wastewater effluents and leachate from
landfills. Considering previous measurements of environmental concentrations of
BPA in the Paranoa Lake (Brasilia-Brazil), the present study intends to contribute
to fill the gap on BPA toxicity to fish species considering a tropical scenario. Here,
were studied the toxic effects of BPA on Danio rerio embryos using different
endpoints (mortality, enzymatic biomarkers, development, and vitellogenin- VGT).
The results were compared among several fish species by means of a Species
Sensitivity Distributions. The fish embryos assays were based on the OECD
protocol No. 236. For each assay, test solutions were prepared by successive
dilution of the stock (5 mg/L - BPA 99% of purity from Sigma Aldrich). In order to
evaluate the BPA stability, exposure solutions (400 ml in quadruplicate) were
spiked with BPA and placed at the same experimental conditions of the
ecotoxicological tests. BPA quantification was performed daily using the high
performance liquid chromatography coupled to fluorescence detector. Embryo
toxicity test was evaluated with newly fertilized eggs exposed to 0, 1, 2, 4, 10, 21,
46 and 100 mg/L of BPA. A similar test was performed for collection of embryos
for biomarker analyses, using sub lethal BPA concentrations (0.35, 2.02, 11.68,
67.45, 389.63 and 2250.6 µg/L). The tests were carried out at 26 ± 1 ºC, 12 h light
for 96 hours. Over 80% of nominal concentrations of BPA were detected in the test
solutions during 4 days, indicating low degradation of the compound. After 48h
exposure an LC50 = 13.5 mg/L was obtained and effects on hatching (LOEC = 10
mg/L), pigmentation and craniofacial formation (LOEC = 22 mg/L) were also
observed. Alterations in the enzymatic level were noticed for embryos exposed to
low BPA concentrations. VTG alterations observed were compared among several
fish species and seem to be the most sensitive endpoint to BPA (HC5 < 10 µg/L) in
acute scenario (1-10 days) evaluation. In this study, we observed that BPA showed
low acute toxicity to D. rerio embryos, however, sub lethal ecotoxicological
research on BPA indicates the necessity to regulate its use and control the
concentrations of this contaminant in aquatic environments.
MO101
Biological activity and transcriptomic alterations induced by particle-bound
Polycyclic Aromatic Hydrocarbons from the Mediterranean and Black Seas
atmosphere.
S.R. Mesquita, Center of Marine and Environmental Research CIIMAR / METOX
Coastal and Marine Environmental Toxicology; J. Dachs, IDAEA-CSIC /
Environmental Chemistry; B.L. van Drooge; C. Barata, CSIC / Environmental
Chemistry; N. Vieira, CIIMAR and Faculdade de Ciências da Universidade do
Porto; L. Guimaraes, CIIMAR University of Porto / METOX Coastal and Marine
Environmental Toxicology; B. Pina, IDAEA-CSIC / Environmental Chemistry
Combustion-generated polycyclic aromatic hydrocarbons (PAHs) are toxic
compounds that bind to the soot carbon of air particles (particle matter, PM),
persisting further on the environment. Even though the atmospheric deposition is
one of the major sources of PAHs contamination to aquatic systems, the potential
toxic burden of ambient PM to the aquatic biota is still unstudied. On the present
work, organic extracts of atmospheric PM samples from the Mediterranean and
Black Seas were first screened with a yeast-based assay for dioxin-like activity
(AhR-RYA), and then tested on zebrafish embryos for embryotoxicity(ZET assay)
and quantitative analysis of the expression of genes of interest. AhR-RYA showed
high variability within the different sub-basins, in agreement with the high
variability of particulate PAHs concentrations. No phenotypical effects on the ZET
assay were observed, but the expression of genes related with oxidative stress
response and development (hao1, ttr, ela2 and klf2a) was upregulated. The
transcriptomic alterations, as well as the AhR-RYA activity, were maximal for the
Black Sea and SE Mediterranean Sea, correlating with heavier PAH congeners.
This study shows that even the reduced concentrations of heavy PAHs present in
the atmosphere of open marine environments may be biologically active, possibly
contributing to the toxic burden of aquatic organisms. Acknowledgements - This
study was supported by the Spanish Ministry through the project TEA-PARTICLE
(CGL2011-29621; 2011–2013), and the Portuguese Foundation for Science and
Technology for the doctoral grant of Sofia R. Mesquita (SFRH/BD/80710/2011)
funded by the Program POPH - QREN through the Portuguese Ministry of
Education and Science and the European Social Fund, and support through project
PEst-C/MAR/LA0015/2013.
MO102
Histopathological changes of the gills of common carp (Cyprinus carpio L.) as
a marker of environmental conditions in pond aquaculture
B. Raskovic, University of Belgrade / Institute of Animal Science; M. Stankovic, Z.
Dulic, University of Belgrade / Faculty of Agriculture; I. Zivic, University of
Belgrade / Faculty of Biology; Z. Markovic, V. Poleksic, University of Belgrade /
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Faculty of Agriculture
For decades, histopathological parameters (HP) were used as a pollution marker in
ecotoxicology. The method is cheap, reliable and provides good insight into
morphology of vital organs. The results obtained usually correlate with the
pollution state of investigated ecosystem. We used HP changes of the gills of
common carp (Cyprinus carpio L.) in order to monitor general fish health in pond
aquaculture using a semiintensive system. In this system, fish is reared in earthen
ponds; water supply is from the nearest river or stream. Since these ecosystems are
man-made and man-maintained, the water quality is monitored. A field studies
were conducted to compare gill HP of carp reared on 3 fish farms with different
water supply: one was considered as a control - a fish farm of the Faculty of
Agriculture in Belgrade school estate (CON), supplied with well water; other two
commercial fish farms used water from nearby currents. Water supply for Kanjiza
fish farm (KAN) was from the Tisza River, while for the fish farm Vrsacki Ritovi
(VRT) it was Danube-Tisza-Danube canal. During one growing season, one-year
common carp juveniles were collected every fortnight, from the same ponds of each
farm. The second gill arch was fixed in 4% formaldehyde, and processed in routine
HP protocol, stained with hematoxylin and eosin. The frequencies of lesions were
calculated and compared between farms using Mann-Whitney U test. Water
samples were also taken fortnightly: temperature, pH, DO, ammonium ions, and
nitrates were measured. The fish at all fish farms showed a distinctive HP response
to pond conditions: focal hyperplasia, lifting of the respiratory epithelium and
hyperemia of gills prevailed. The majority of other lesions were circulatory
changes: aneurism, blood stasis and lamellar telangiectasia. Severe changes, such
as necrosis or complete lamellar fusions were also found, but to a lower extent.
Analysis of HP results between farms provided clear difference: all changes were
lower at CON, compared to KAN and VRT. VRT fish had higher frequencies of
majority of lesions compared to KAN. Water quality did not differ greatly between
farms. Differences in studied ponds ecosystems and rearing conditions (stocking
density and dimension of the ponds) including possible sub lethal pollution coming
from the farm water supply could explain differences in gill HP and indicate risks
for the reared fish health status, and therefore production result.
MO103
Mixture toxicity analysis of water contaminants with the fish embryo assay
S. Schmidt, Helmholtz Centre for Environmental Research UFZ; W. Busch,
Helmholtz centre for environmental research - UFZ / Bioanalytical Ecotoxicology;
R. Altenburger, UFC Centre for Environmental Research / Department of
Bioanalytical Ecotoxicology; E.K. Kuester, Helmholtz Centre for Environmental
Research / Bioanalytical Ecotoxicology
The European commission stressed the need for the evaluation of mixtures in the
environment (Anonymous, 2012). Nevertheless, in most cases the contaminants are
regulated on a single substance basis and not as mixtures (with certain exceptions
such as pesticides and PAHs, EU Water Framework Directive Nr. 2000/60/EC). As
multiple contaminants with similar mode of action are in solution in the water at the
same time and can have combined effects these would be underestimated by single
substance evaluation only. Beside the existence of the two main concepts of
concentration addition (CA) and independent action (IA), Berenbaum (1985)
suggested to use CA as the universal assessment tool for joint action. This was
supported amongst others by Backhaus and Faust (2012). Due to the high number of
known water contaminants many substances have to be evaluated in a short amount
of time. The risk evaluation can be focused on safe guarding of human health
(Grummt et al., 2013, WHO 2010) or the environment. One major organism group
which is in the focus of environmental health indicators are fish. As an alternative to
fish tests different fish embryo assays with the zebrafish embryo as a prominent
representative is used more and more frequently. The aims of this study were: 1. to
test the sensitivity of zebrafish embryos to drinking water contaminants and to see
whether and which sublethal endpoints can be observed in addition to lethal
endpoints and 2. to analyze which concept of mixture design can predict the toxic
effects accurately when using mixtures of drinking water contaminants from
dissimilar chemical classes (e.g. pharmaceutical, pesticide etc.). Four substances
were tested for their toxic effects to the zebrafish embryo after 96 h of exposure: a
pharmaceutical (Carbamazepine), a fungicide (Carbendazim), a precursor of
industrial products (2,4- Dinitrotoluene) and an aromatic compound
(2-Amino-9H-pyridol[2,3]indol). Observed effects were lethality, hatching
inhibition & hypo-pigmentation. Follow up mixture tests were based on the LC or
EC50 dilution using a single endpoint as observation parameter. Results showed that
from the four substances tested the three which had lethal and sublethal effects did
act mainly concentration additive. Therefore, in a worst case scenario substance
effects to fish embryos were at maximum only prone to overestimation when using
CA as the sole mixture concept. The use of IA would have underestimated all
effects.
MO104
Modelling target gene expression profiles in zebrafish Danio rerio exposed to
Microcystis aeruginosa and the toxin microcystin-LR
D.A. Sabrei, School of Life Sciences; C.H. Redshaw, European Centre for
Environment and Human Health and University of Plymouth / School of
Geography Earth and Environmental Sciences; A.J. Moody, University off
Plymouth; T.B. Henry, Heriot-Watt University / School of Life Sciences
Microcystis aeruginosa is a cyanbacterium that can produce the hepatotoxin
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microcystin-LR (MC-LR) and that is responsible for many harmful algal blooms
(HABs) in freshwater. Blooms of M. aeruginosa frequently occur in eutrophic
surface waters, and the presence of the cyanobacteria and toxins can become an
important problem for ecological and human health. We have found that toxicity in
the zebrafish Danio rerio includes effects that are independent of the toxin. Our
objectives are to investigate changes in target gene expression profiles in zebrafish
in relation to concentration and duration of exposure to M. aeruginosa and MC-LR.
We have cultured a toxin-producing strain and a non-toxin-producing strain of M.
aeruginosa to generate a supply of lyophilized cyanobacterial cells characterized
for use in toxicity tests. Zebrafish larvae (age 72 h post fertilization) will be exposed
to lyophilized M. aeruginosa or MC-LR at MC-LR concentrations of (5, 25, 50
µg/L) and fish will be sampled after different exposure durations (2, 4, 8, 24, 48 h).
Larval survival will be recorded and changes in expression of target genes will be
investigated by quantitative PCR for the following genes: catalase (CAT),
superoxide dismutase (SOD), glutathione peroxidase (GPx), glutathione reductase
(GR), glutathione-S-transferase (GST), protein phosphatase (PP1, PP2A), and
cytochrome P450 (CYP1A). We anticipate that these results will enhance
understanding of the molecular responses of fish during the progression of an
exposure to a HAB caused by M. aeruginosa.
MO105
Effects of uptake of Copper Nitrate Trihydrate on zebrafish (Danio rerio)
early-life stages
k.r. silva; A.J. Nogueira, University of Aveiro / Departament of Biology CESAM;
A. Val, Instituto Nacional de Pesquisas da Amazonia INPA
Climate change studies have highlighted the importance of including
environmental factors as potential additional stressors to aquatic life. Changes in
climate and hydrological extremes have been observed in the last fifty years while
projections of climate models raise special concern for large areas of tropical
regions principally in developing countries. The Amazon Basin holds the greatest
diversity of fish in the world, and their distribution across the myriad of habitats in
the Amazon region is defined by the complex organism-environment interactions.
In the Amazon region there are major sources of pollution due to anthropogenic
activities, namely associated with high concentrations of metals reaching water
bodies. Metal ions contamination are a major source of concern around the world.
Copper is essential to fish but can be toxic in high concentrations thus, due to its
abundance on earth, it is a metal that can contaminate the environment. It is known
to cause toxic effects in aquatic organisms although risks to tropical fish are not
well known. The objective of this study is to evaluate the acute toxicity of Copper
ions to zebrafish early life stages and quantify biochemical biomarkers (GST, LDH
and CHE) as indicators of exposure to these Metal. The exposures were conducted
following the OECD’s protocol for the Fish Embryo Toxicity (FET) Test (OECD,
2006). To determine the toxicity of metal for early-life stages of zebrafish the
following treatments were used: 0 (control), 0,038, 0,06, 0,095, 0,15, 0,24 and 0,38
mg L-1 of copper in water (prepared as copper nitrate solutions). Biomarkers’
activities (GST, AChE and LDH) were measured in early-life stages after exposure
to concentrations of Copper corresponding to the LC1, LC2, LC5 and LC10. The
lethal concentration for 50% of the population after 96hours of exposure (LC 50-96h)
was calculated with the help of ToxCalcMix spreadsheet running under Microsoft
Excel software. One-Way ANOVA test was used for data analysis of enzyme
activity with SigmaPlot 11.0. LC50-96h for the zebrafish early-life stages. It can be
concluded that acute toxicity data obtained from zebrafish indicated sensitivity to
these organisms. The parameters assessed in this study will contribute to the
understanding of the mechanisms of action and toxicity of copper in Danio rerio.
MO106
Morpho-functional and transcriptional response of zebrafish retinal cells to
cadmium stress
R. Scudiero, Department of Biology; R. Panzuto, Biologia; M.G. Esposito,
University Federico II of Naples; P. Simoniello, GSI Helmholtz Center for Heavy
Ion Research / Department of Biophysics; B. Avallone, University Federico II of
Naples; C.M. Motta, University Federico II of Naples / Department of Biology
Ocular malformations are observed in embryos and adults of aquatic species after
exposure to toxicants. In this study, cadmium, a chemical stressor, was used to
determine the toxic effects on the retinal development and visual ability of adult
zebrafish (Danio rerio). Our results demonstrated that Cd-exposure (100 µM)from
sphere (4 hpf) to gastrula stage (8hpf) led to the up-regulation of the expression of
lambda1-crystallin and Retinoblastoma Binding Protein 6 transcripts in embryos.
Cryl1 is a lens protein that acts as a molecular chaperone; Rbbp6 is a protein
regulating cellular proliferation. In situ hybridization demonstrated that Cd induced
the up-regulation of these genes also in adult retina, in the inner and outer nuclear
layers. The Cd-induced over-expression was dose-dependent and reversible.
Interestingly, metallothionein, the cysteine-rich, low molecular mass metal-binding
protein considered a key molecule involved in cellular protection against toxic
metals, did not seem to be up-regulated. Adult retinal morpho-cytological
alterations were investigated by light and electron microscopy, while the
functionality of Cd-exposed retina was assessed by re-illumination behavioral tests.
After Cd-treatment, dose-dependent alterations were clearly observed. The nerve
fiber layer was clearly thickened and vacuolated, several ganglion cells had
compact pycnotic nuclei. Changes occurred in the thickness of the pigmented
epithelium and at the level of the cones inner segments. TEM observations of
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Cd-treated retina showed ganglion cells with highly vacuolated cytoplasm and cells
with ultrastructural apoptotic features. Apoptotic cells were also evident in the inner
nuclear and in the photoreceptor layers. Many polymorphic Müller cells were
observed both in inner and outer nuclear layers. Behavioral tests demonstrated that
re-illumination with white or colored light induced a significant escape response
after Cd-treatment, not observed in untreated animals. All together, data
demonstrated that Cd toxicity caused: 1) dysregulation of gene expression; 2)
degeneration and loss of organization at both macro and microscopic levels; 3)
impairment of the functional response, particularly through increased light
sensitivity. The increased amount of Müller cells with irregular shape suggested
that the recovery of visual acuity is due to a regenerative process involving these
retinal macroglial cells, that are able to dedifferentiate and function as neural stem
cells.
MO107
Sublethal toxic effects of first- and second-generation antihistamine in Danio
rerio for a tentative environmental risk assessment
K. Kroll, Univ. of applied sciences Northwestern Switzerland; A.K. Zenker,
University of Appl. Sc. Northwestern Switzerland / Institute of Ecopreneurship
Histamine antagonists were developed over 80 years ago. They inhibit the action of
histamine by blocking to the receptor. There could be also an inhibition on the
transformation of histidine to histamine. Histamine is known for its role in allergic
reactions and their symptoms. In total there are up to 30% of the Swiss and 2,3 % of
the European population having trouble with hay fever or other allergies. In total
there are 2,4 million people in Switzerland and over 17 million people in Europe
suffering from allergy and more people affected by allergies are expected in the
future. All of them are forced to use antihistamine, whereby high consumption rates
of theses pharmaceuticals could pose a threat to the environment. For example after
ingestion 70% of Cetirizine is not metabolised in the human body, is then excreted
and will enter surface water via treated wastewater. Today there are only a few tests
available to study the risk of second-generation antihistamine. In this study we
wanted to know whether only the pharmacological effects of second generation
antihistamine were improved or also their impact to the environmental compared to
first generation drugs. Since first-generation antihistamines are responsible for
many side-effects like increasing heart rate or fatigue, we tested in this study the
first-generation antihistamine diphenhydramine and the often used
second-generation antihistamine cetirizine. The Danio rerio embryo toxicity test
was used and expanded to 144 hpf. Organs under investigation were liver, heart,
otic vesicle, swim bladder, eyes, lateral fin, trunk, belly and other visible changes
like blood circulation, spontaneous movement, heartbeat and early hatching. Based
on our results, the second-generation antihistamines have less toxicological effect
than the first-generation antihistamine. In Danio rerio Diphenhydramine had an
LOEC of 15 µM in comparison to Cetirizine with an LOEC of 1000 µM. Toxicity is
a factor of 66,7 higher. A noticeable difference was observed in blood circulation.
There was a significant effect after exposure to first-generation antihistamine
Diphenhydramine after 48 hpf at 120 µM, . The second-generation antihistamine
Cetirizine had no effect even at 2 mM. Calculated with an safety factor of 400 the
risk characterisation ratio of Diphenhydramine was 1,22 and 0,13 for Cetirizine.
For the calculated environmental risk, Diphenhydramine was 9,48 times higher
compared to Cetirizine.
MO108
Sub-lethal effects of Carbaryl and Carbendazim to zebrafish embryos
T.S. Andrade, University of Aveiro, Department of Biology & CESAM / Biology;
J. Henriques, Universidade de Aveiro / Department of Biology; A.R. Almeida,
University of Aveiro / Biology; A.M. Soares, Universidade de Aveiro / Department
of Biology and CESAM; I. Domingues, University of Aveiro / CESAM
Department of Biology
There is strong evidence that the use of pesticides has major impacts in non-target
wildlife with serious consequences to aquatic ecosystems. Typically environmental
concentrations of pesticides rarely cause lethality; therefore the risk assessment of
these chemicals is better achieved if a battery of sublethal endpoints is used. Within
this context, the main goals of this work are to evaluate the effects of Carbaryl – a
carbamate insecticide – and Carbendazim – a benzimidazole carbamate fungicide –
in zebrafish embryo development, biochemical markers and behaviour.
Developmental endpoints included delay, hatching success, edemas,
malformations, reduction of size, consumption of yolk sac and alterations in
heartbeat rate) while the biochemical markers evaluated were cholinesterase,
glutathione-S-transferase, lactate dehydrogenase and catalase. The behaviour was
assessed through a locomotion assay at 120 hours post fertilization using the
Zebrabox (Viewpoint, France) video tracking system. Zebrafish embryos showed to
be very sensitive to both pesticides. For Carbaryl a 96h-LC50 of 14.94 mg/L was
calculated. At the sublethal level, carbaryl significantly affects heart beat rate,
reduced body length and increased incidence of edema and malformations in
concentrations where no mortality was detected. Carbendazim also showed high
toxicity with a 96h-LC50 of 1.75 mg/L while sublethal effects such as hatching
success, edemas, malformations, reduction of heartbeat, body length and yolk sac
consumption were observed. Preliminary data suggested that carbaryl and
carbendazim are detrimental for embryonic development and teratogenic by
causing a series of developmental defects at non-lethal concentrations which may
also compromise zebrafish long term survival. This study highlights the importance
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of considering the sublethal effects of environmental contaminants in risk
assessment in order to better estimate long term effects of contaminants in aquatic
ecosystems.
MO110
Zebrafish embryo test used in the effects assessment of three classes of
antidepressants consumed in Brazil - serotonin selectives reuptake inhibitors,
monoamine oxidase inhibitors, and tricyclic
D.S. Moura, Universidade de Brasilia / Genética e Morfologia; J.T. Souza,
University of Brasilia / Departamento de Genética e Morfologia Instituto de
Biologia; N.O. Farias, R.C. Oliveira, Universidade de Brasília Gtox /
Departamento de Genética e Morfologia Instituto de Biologia; C. Lisboa, Univerty
of Brasilia - Gtox / Department of Genetics and Morphology; I.B. Ferraz,
Universidade de Brasília Gtox / Departamento de Genética e Morfologia Instituto
de Biologia; R. Oliveira, University of Brasilia / Department of Genetics and
Morphology; C.K. Grisolia, University of Brasilia / Department Genetics and
Morphology
Antidepressants (ATD) are a largely prescribed group of pharmaceuticals, mainly
used on treatment of depressive syndrome symptoms. ATD acts on the central
nervous system temporarily changing brain function, behaviour and consciousness.
ATD have three principal classes: tricyclic, serotonin selective reuptake inhibitors
(SSRI) and monoamine oxidase inhibitors (MAOIs). After administration, ATD
can be metabolized, biotransformed, conjugate and excreted in urine and faeces.
The excreted amount of antidepressants/metabolites will depend on the type of
compound, dosage, route of application. Once excreted, the ATDs will reach
aquatic ecosystems mainly through domestic effluents. It makes the domestic
sewage the major source of ATD for water contamination. This occurs due to the
low removing rate of several ATD in sewage water treatment plants. In this
scenario, the present study aims to evaluate the acute and embryotoxicity of
different ATD, namely fluoxetine (FLX, Generic), sertraline (SERT, Generic),
agomelatine (AGLT, Valdoxan), mirtazapina (MIR, Sandoz), nortriptyline (NTP,
Generic) and bupropion (BPP, Generic). To do so, zebrafish embryos were used as
model organisms. Toxicity tests were performed based on the Fish Embryo
Toxicity test OCDE nº 236. The organisms were exposed to 2 mL of solution of at
least six concentrations, including a negative control group. All tests were
performed in a climatic chamber (26 ºC and 12 h of light) with a minimum of 4
days. The concentrations ranged from 0.1 - 15 mg/L for FLX, 0.007 - 0.24 mg/L for
SERT, 1 - 100 mg/L for AGLT, 4.68 - 300 mg/L for BPP, 1 - 100 mg / L for MIR, 1
- 73.3 mg / L for NTP. Based on the obtained results, and considering only the
mortality, a following toxicity ranking could be stablished: SERT (96h-LC50 =
0,022 ± 0,001 mg/L), FLX (96h-LC50 = 6,05 ± 0,19 mg/L), BPP (96h-LC50 = 11.62
± 3.68 mg/L), NTP (96h-LC50 = 14.75 ± 0.00 mg/L), AGLT (96h-LC50 = 29.61 ±
0.00 mg/L), and MIR (96h-LC50 = 30.72 ± 0.01 mg/L). ATD exposure caused
changes in the development of zebrafish (tail deformities, lack of equilibrium, and
hatching delay). Lethal and embryotoxic effects observed in this study can occurs in
low doses (e.g. SERT case) indicating a high risk of exposure to antidepressants.
Future studies should focus on chronic toxicity of ATD for fish and the toxicity to
aquatic organisms belonging to other trophic levels.
MO111
Total and differential count of blood cells of Oreochromis niloticus exposed to
azithromycin in chronic toxicity and efficacy tests
N.S. Shiogiri, DCF; C.V. Ikefuti, FCAV UNESP; S.P. Carraschi, C. da Cruz, São
Paulo State University UNESP; M.N. Fernandes, Univeridade Federal de Sao
Carlos / Ciencias Fisiologicas
The intensive culture of fish is a sector in expansion and is highly vulnerable to
infectious diseases. The intensive use of antibiotics to control bacterial diseases
may cause negative impacts to the aquatic environment, including to fish. So, the
aim of this study was to evaluate chronic effects on the total erythrocytes and the
percentage of leukocytes in tilapia (Oreochromis niloticus) (Wt: 70 - 100 g)
exposed to 1, 50 and 100 mg L-1 of azithromycin (AZT). The AZT were previously
diluted in ethanol then, two control groups (with and without ethanol) were used.
The exposure system was static, three replicates and lasted 14 days. In addition, was
performed an experiment of efficacy of AZT, where fish were treated with AZT
administered by food for five days. Fish were infected with the bacteria Aeromonas
sp. (6.2 x 1011 UFC mL-1) and the treatments were health control, health control that
received food with AZT, control with saline 7%, infected untreated fish, and AZT
treatments with 100 mg and 125 mg of AZT per kilo of food. Total erythrocytes and
the percentage of leukocytes were analyzed. In the chronic toxicity experiment, the
number of thrombocytes and leukocytes presented a significant increase in the
treatment of 100 mg AZT L-1 compared with the control without ethanol. The
differential count presented an elevated percentage of lymphocytes compared to
other leukocytes types (monocytes, basophils, eosinophil, neutrophils and
immature leukocytes) in all concentrations. The leukocyte cells presented similar
data in all concentrations. In the efficacy experiment, the number of thrombocytes
increased significantly in the treatment of 125 mg AZT Kg-1 when compared to the
health control. The total leukocyte number did not presented significant difference.
The differential count of leukocytes presented elevated percentage of lymphocytes,
but in infected untreated, the percentage of lymphocytes decreased and the
percentage of neutrophils increased, proving that an infection was happening, since
this type of cell is the first to appear in an infection site. In chronic exposure, the
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levels of thrombocytes and leukocytes increased indicating that AZT, at the highest
concentration studied, can stimulate this system, but among the different kind of
leukocytes didn’t have difference indicating that there was no infection happening.
In the efficacy test was observed that the AZT did not affected this immune system.
Financial support: FAPESP Proc. 2011/21552-6.
MO112
Relationships in trace metals between water, tissues and otolith of juvenile
flounder: a 3-month experimental approach to validate the use of otolith as
natural tracer of metal contamination
j. selleslagh; a. échard, Université Bordeaux; P. Gourves, University of Bordeaux 1;
M. Baudrimont, Université Bordeaux1; f. daverat, Irstea Bordeaux
Estuaries are natural sinks for a wide range of contaminants that accumulate at
potentially highly toxic concentrations for fish populations and hence could affect
recruitment and stocks, despite recent management efforts and decreasing efforts.
While metal analysis of soft tissues or water requires continuous and long-time
sampling to assess the ongoing status of an aquatic environment, otolith may offer a
permanent record of metal exposure. Aiming to look into this aspect, the focus of
this study was to demonstrate the potential use of otolith as natural tracer of metal
contamination. Thus, bioaccumulation of metal (cocktail of Cd, Pb and Ni) in
tissues (liver, kidney and gills) and otolith of 230 juvenile flounders (Platichthys
flesus) were analysed after increasing levels (natural, 5-time, 10-time and null)
along a 3-month direct exposure under controlled conditions. Chemical analyses
were carried out by ICP-OES and GTA-AAS for water and tissues and otolith
chemistry analyses were performed with a femtosecond laser ablation – high
resolution inductively coupled plasma mass spectrometry (fsLA-ICPMS-HR).
Differences in the metal content of tissues were detected between contamined and
control fish along the exposure period. Juvenile fish progressively exposed to
higher concentrations of metals also showed increasing metal levels in their
otoliths. Then, concentrations observed in tissues and otolith approximated values
similar to reference fish after three weeks of decontamination. This study suggests
the possibility to use otolith as natural tracer to assess and retrace metal pollution in
aquatic environment. Taken into consideration present results, otoliths of juvenile
collections from decades would be analysed to retrace mi/long-term metal
contamination in a specific estuarine system.
MO113
Screening for immunotoxic potentials of environmental chemicals in fish: a
literature review
K. Rehberger, University of Bern / FiWi; L.A. Baumann, University of Bern /
Centre for Fish an Wildlife Health; I. Werner, Swiss Centre for Applied
Ecotoxicology / Department of Anatomy Physiology and Cell Biology; B. Hitzfeld,
FOEN / Federal Office for the Environment; H. Segner, University of Bern / Centre
for Fish and Wildlife Health
Numerous environmental chemicals, including long known toxicants such as
persistent organic pollutants as well as emerging contaminants like pharmaceuticals
or nanoparticles, are known to modulate immune parameters of wildlife species.
Despite frequent field observations of impaired immunocompetence and increased
disease incidence in contaminant-exposed wildlife populations, the potential
relevance of immunotoxic effects for the ecological impact of chemicals is rarely
considered in ecotoxicological risk assessment. For human toxicology, tiered
testing frameworks are in place, which rely on a range of immunological tests and
endpoint to assess immunotoxic effects of chemicals. In contrast, ecotoxicology
does not possess an established inventory for the detection of chemical-induced
immunomodulation and evaluation of the associated toxicological consequences.
Therefore, the aim of the present study was to analyse the existing literature on
immunotoxic effects of chemicals in fish to evaluate which immune assays and
endpoints are most commonly used and responsive and may have potential to serve
as immunotoxicity markers in screening assays. A total of 131 journal articles on
immunotoxicity in fish were found in the databases of „pubmed“ and
„sciencedirect“. Every article was analyzed in detail concerning methods and
results. Data were categorized into different groups, e.g. immune effects in relation
to immune endpoints and function, chemical class, fish species, life stage, or
exposure time. The most frequently analysed immune parameters included
phagocyte functions like respiratory burst, or responses of cytokines such as
interleukins and tumour necrosis factors. The most extensively investigated classes
of chemicals were endocrine disruptors, pesticides, and to a lesser degree, toxic
metals, pharmaceuticals and (chlorinated) aromatic hydrocarbons. The results of
the literature analysis suggest that no single assay or endpoint is enough to rule
immunotoxicity “in” or “out”, but instead a testing panel covering a range of
immune functions would be needed.
MO114
Nothobranchius furzeri, a potential new model for long-term ecotoxicity
testing: first results
C. Philippe, Laboratory of Aquatic Ecology Evolution and Conservation; A.
Grégoir, KU Leuven / Laboratory of Aquatic Ecology Evolution and Conservation;
G. De Boeck, University of Antwerp; L. Brendonck, KU Leuven
Nothobranchius furzeri, a potential new model for long-term ecotoxicity
testing: first results Nothobranchius furzeri is a rising and promising vertebrate
model for both fundamental and applied research. The species is currently used in
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physiological and biomedical research and its genome was recently sequenced.
With a full generation time of ≤37 days, N. furzeri offers a great potential to
perform time- and cost-efficient long-term and multigenerational ecotoxicological
studies compared to other fish-model species (zebrafish 60-75 days, medaka 70-81
days). Another advantage is their production of drought resistant dormant eggs that
can be stored ‘on the shelf’, overcoming the need and costs of a continuous culture.
Whenever needed, fish can be recruited within hours by wetting the eggs. This
potential of N. furzeri has not yet been sufficiently explored in ecotoxicology, partly
due to the continuing lack of important basic ecotoxicological information.
Therefore, we here aim at providing an initial assessment of this promising
ecotoxicological model. The sensitivity of N. furzeri to copper (Cu(NO3)2. 3H2O)
was assessed in an acute and chronic toxicity test. In these experiments, fish were
continuously exposed to a range of copper concentrations, starting from 48h after
hatching. In the acute toxicity test, mortality and buoyancy were scored to quantify
LC50 and EC50 values during an exposure period of 14 days. The chronic toxicity
exposure lasted for the whole lifetime and effects on growth and reproduction were
quantified. Results of the acute toxicity test with N. furzeri demonstrate an overlap
in sensitivity range with that of current fish models in ecotoxicology. In addition,
long-term exposure to a sublethal concentration (inferred from the acute test),
resulted in 100% mortality after 3 weeks. These concentrations also had a
significant effect on growth and maturation time. Overall, through its unique
trait-set (short maturation time and dormant eggs) and a sensitivity to a well studied
toxicant that is comparable to conventional fish models, N. furzeri could rapidly be
developed as a valuable ecotoxicological model for chronic and multigenerational
toxicity testing. To draw more general conclusions on its sensitivity, more
experimenting with different types of pollutants will however be needed.
MO115
Olfactory toxicity in fish - a scarcely regarded topic
S. Volz, RWTH Aachen University; H. Hollert, RWTH Aachen University /
Institute for Environmental Research
According to the German Federal Environmental Agency, in Germany alone about
43.000 tons of pesticides are sold and 2.5 kg of active ingredient are applied per
hectare agricultural surface each year. By avulsions following heavy rain or via
drainage systems these pesticides can find their way into the aquatic environment
and as they often exhibit a lack of target specificity, they could negatively affect the
aquatic flora and fauna. For fish, the olfactory system is of great importance, as it
mediates a variety of essential activities and behaviors, for instance food detection,
kin recognition, homing, the predator response and mating habits. Consequently, an
impairment of olfaction can affect individual fish as well as whole populations. The
olfactory epithelium of fish is located in two olfactory pits, which are flooded
constantly by the surrounding water. The olfactory receptor neurons, which are
responsible for the detection of odorants, are situated within the olfactory
epithelium. These bipolar neurons are only separated from the surrounding water by
a thin layer of mucous. In such an exposed situation, dissolved xenobiotics can
interact with them as easily as natural odorants do. In the last years some studies
concerning the impact of xenobiotics on fish olfaction have shown that several
metals and pesticides are able to influence the olfactory system of fish in
environmentally relevant concentrations. Despite the crucial role the olfactory
system plays in fish, to date there are only few studies addressing an impairment of
the latter. Neither does the European regulation of chemicals include risk
assessment concerning olfactory toxicity in fish. Furthermore very little is known
about the mechanisms underlying an olfactory impairment. Hence, there is a great
need for understanding the molecular mechanisms which lead to an effect on the
olfaction in fish in order to be able to find and evaluate suitable endpoints that could
be included in the testing of chemicals.
MO116
Micro-scale elemental mapping of brain structures in glass eel Anguilla
anguilla exposed to Chromium, Copper and Lead
R.M. Godinho, Centro de Ciências e Tecnologias Nucleares Instituto Superior
Técnico; P. Pereira, Department of Biology and CESAM; T. Pinheiro,
Universidade Lisboa / Instituto de Bioengenharia e Biociências Instituto Superior
Técnico; M. Pacheco, University of Aveiro / Dept of Biology
Recently brain was pointed as a potential target tissue of environmental metal
contamination but the influence of trace elements in fish neurophysiology has been
scarcely addressed. Alterations in brain function due to metal imbalances may
endanger not only the individual but poses risks to the population. This is relevant
considering population dynamics of fisheries. This study investigates elemental
distributions changes in brains of juvenile eel Anguilla anguilla exposed to Cr, Cu
and Pb providing insights into brain vulnerability to metal pollution. Eel is widely
studied as sentinel organism and as a teleost fish, has been used as a model to study
the central nervous system of vertebrate species. Eels (glass eel stage) were
captured in an uncontaminated site at Minho river mouth, Caminha, Portugal, and
kept in filtered tap water in1L aerated flasks. Groups of five eels were exposed to
Pb, Cu and Cr at final nominal concentration of 50 µgL-1. A control group was
maintained in tap water. Media was replaced daily. The experience run for 2 weeks
during which the animal were not fed. At the end of experiment animals were
deep-frozen in liquid nitrogen. Transversal sections of 20 µm at the head region
were obtained in a cryo-microtome and freeze dried. The elemental distributions
were assessed quantitatively using nuclear microscopy techniques. Mass density
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images were obtained with STIM (scanning transmission ion microscopy) and
elemental quantification was carried out by combining PIXE (particle induced
X-ray emission) and RBS (Rutherford backscattering spectrometry). Major brain
regions were identified using both mass density variations and elemental
distributions, having optical micrographs of stained sections as reference. Cellular
arrangements could be identified by trace elemental profiles and concentrations.
Elemental maps, namely Ca, Fe and Zn, enabled to distinguish the grey matter,
white matter and cellular layers. Exposed animals showed altered elemental
distributions that highlight homeostasis modification, altered permeability of the
blood-brain barrier and suggest risk for neurological toxicity. The inventory of
physiological measures containing images and elemental compositions of brain
regions of fish exposed to different environmental conditions will help defining
total and local brain vulnerability to metals and pollution levels.
MO117
Integration of multi-level biomarker responses of the pale chub exposed to
wastewater effluents in Miho stream
W. Kim, Korea Institute of Toxicology (KIT) / Environmental Toxicology
Research; S. Lee, Korea Institute of Toxicology / Ecotoxicology research team; J.
Jung, Korea University / Environmental Science and Ecological Engineering
This study evaluated the effects of an wastewater treatment plant (WWTP)
effluents on multi-level biomarker responses at molecular, biochemical,
histological and physiological levels in freshwater pale chub, Zacco platypus. At
the same time, the contents of polycyclic aromatic hydrocarbons (PAHs),
perfluorinated organic compounds (PFCs), alkyl phenols and heavy metals in the
surface water and in the liver of fish at biomonitoring sites were measured. Heavy
metal Cu ranged 1.4-1.8 ug/L, Zn ranged 1.7-5.6 ug/L, but other metals, PAHs,
PFCs, alkyl phenols did not detected. Our findings showed that various molecular
and biochemical or physiological response were significantly increased at the
downstream site compared to those of the upstream, and these responses primarily
depended on accumulated metal concentrations. The mRNA expression of
glutathione S-transferase (GST) and metallothionein (MT) at the molecular level
were significantly increased but catalase (CAT), superoxide dismutase (SOD) and
7-ethoxyresorufin-O-deethylase (EROD) enzymatic activity at the biochemical
levels were significantly decreased excepting increase of MT in downstream site
compared to those of the upstream. In addition, significant changes to the liver
somatic index at the physiological level were observed in downstream. The current
findings demonstrate that the primary causes affecting fish health in the
downstream site are through cascade of adverse effects caused by accumulated
heavy metals from effluents. According to multivariate analysis, oxidative stress
markers and physiological parameters were key biomarkers to contribute in effluent
site from upstream and downstream sites. The results demonstrated that combined
bioaccumulation and multi-level biomarker responses could offer great promises
for providing information that can contribute to effluent assessment.
MO118
Evaluating the effects of ocean acidification on sand-smelt larvae: a case study
addressing biochemical biomarkers and swimming ability
C.S. Esteves da Silva , Polytechnic Institute of Leiria / Marine Resources Research
Group; S.C. Novais, Polytechnic Institute of Leiria / ESTM and GIRM; A.R. Lopes,
Faculdade de Engenharia - Universidade do Porto / LEPABE Laboratório de
Engenharia de Processos Ambiente Biotecnologia e Energia; M.F. Lemos, Instituto
Politécnico de Leiria / Dept Biology; E.J. Gonçalves, A.M. Faria, ISPAInstituto
Universitário / EcoEthology Research Unit
Although ocean acidification is a critical global problem known for decades,
scientific investigation of its effects is still in its infancy. To date, most research has
been conducted on calcifying organisms and little attention has been given to the
potential impact on other ecosystem processes and components like early
life-stages (larvae and juveniles) of non-calcifying organisms. Due to their
vulnerable physiological state, small body size and high sensitivity to
environmental variation, the effects of acidification are most likely to be detected at
these early developmental stages. The main aim of this study was to investigate the
effects of three different concentrations of pCO2 in the early stages of sand-smelt,
Atherina presbyter, a temperate fish species common in Atlantic European coastal
waters with some economic interest. Wild larvae in flexion and post-flexion were
caught in Arrábida Marine Park, Portugal and were kept in controlled conditions
with different pCO2 levels (Control: ~ 400 µatm; Medium: ~ 1000 µatm; High: ~
1800 µatm) between 7-10 days. The swimming ability (Ucrit) of larvae was
evaluated as a behavioural endpoint, together with biochemical biomarkers related
with oxidative stress (superoxide dismutase, catalase, lipid peroxidation, DNA
damage and superoxide anion) and energy metabolism (carbohydrate levels,
electron transport system activity, lactate dehydrogenase and isocitrate
dehydrogenase). Results showed significant differences in some of endpoints
studied, suggesting effects of ocean acidification. The information obtained on this
species sensitivity to ocean acidification, in early life stages, is of great importance
to predict behavioural responses (feeding habits, dispersal mechanisms, habitat
selection, orientation, recruitment and predator avoidance) that can influence
societal processes, biodiversity and ecosystem function.
MO119
Endocrine disrupting effects of TritanTM copolyester using Oryzias latipes,
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H295R cell line, and GH3 cell line
S. Jang, Dept Occupational and Environmental Health; B. Kwon, Dept.
Occupational and Environmental Health / Department of Environmental Health; K.
Ji, Yongin University
In response to the restriction of the use of bisphenol A, a novel plastic form called
TritanTM copolyester was manufactured by Eastman company as an alternative for
the production of polycarbonate plastics and resins. While three main monomers of
TritanTM are high production volume chemicals both in the US and the European
Union, only limited information is available on their endocrine disrupting effects.
In the present study, we investigated the endocrine disruption potentials and
underlying mechanisms of cyclohexanedimethanol (CHDM) and terephthalic acid
(TPA). Early-life stage toxicity test of Japanese medaka (Oryzias latipes) was
performed in accordance with OECD test guideline 210, and survival, growth, and
changes in gene expression were observed after the 40 d exposure to CHDM and
TPA. Human adrenocarcinoma (H295R) cell line and GH3 cell line were also
employed for the quantitative evaluation of xenobiotic effects on steroidogenesis
and thyroid endocrine system, respectively. In early-life stage exposure to O.
latipes, significant decrease of juvenile survival and weight were observed in fish
exposed to 10 mg/L and ≥1 mg/L CHDM, respectively. Expressions of cyp19b,
cyp19a, and erα mRNAs in fish exposed to CHDM were significantly up-regulated
in a dose-response manner. The results of H295R cell assay also showed that both
chemicals could alter steroidogenic pathway and increase estrogenicity. CHDM
and TPA did not cause significant effects on proliferation rate of GH3 cells in the
range of concentration tested. Given the extensive use of tritanTM and their loadings
to the environment, their long-term ecological consequences at environmentally
relevant concentrations deserve further studies. Keyword: Early life stage test,
H295R cell, GH3 cell, Tritan Acknowledgement – This study was supported by
National Research Foundation of Korea (NRF; Project no. 2013R1A1A1061684).
MO120
Effects of selected PhACs at environmentally relevant concentrations on
rainbow trout (Oncorhynchus mykiss)
T. Randak, University of South Bohemia in Ceske BudejoviceFaculty of Fisheries
and Protection of Waters / Laboratory of Environmental Chemistry and
Biochemistry; V. Burkina, University of South Bohemia in Ceske Budejovice /
Faculty of Fisheries and Protection of Waters South Bohemian Research Center of
Aquaculture and Biodiversity of Hydrocenoses Vodnany Czech Republic; C.
Steinbach, University of South Bohemia in Ceske Budejovice; K. Grabicova,
University of South Bohemia in CB; R. Grabic, University of South Bohemia in CB
/ Faculty of Fisheries and Protection of Waters, South Bohemian Research Center
of Aquaculture and Biodiversity of Hydrocenoses; G. Fedorova, University of
South Bohemia in CB / Faculty of Fisheries and Protection of Waters South
Bohemian Research Center of Aquaculture and Biodiversity of Hydrocenoses
Vodnany Czech Republic; V. Zlabek, University of South Bohemia in Ceske
Budejovice / Faculty of Fisheries and Protection of Waters LECHB
In recent years, potential risks associated with the release of pharmaceutically
active compounds (PhACs) into the aquatic environment have become an
increasingly important issue for environmental regulators and the pharmaceutical
industry. The aim of this study was to find the effects of selected PhACs mainly at
environmentally relevant concentrations on rainbow trout (Oncorhynchus mykiss).
Four representatives of the most used classes of human pharmaceuticals atenolol
(AT), verapamil (VRP), clotrimazole (CLO) and diltiazem (DIL) were chosen for
this study. Selection was based on the consumption, published data and our
screening studies performed in surface water. Chronic toxicity tests with individual
pharmaceutical were performed. The tested concentrations included
environmentally relevant concentration, 1% 96-h LC 50 and 10% 96-h LC 50. The
test fish were sampled after 21 and 42 days of exposure. In these tests, the effects on
fish were studied using following endpoints: haematological parameters and
biochemical profile of blood, oxidative stress biomarkers and antioxidant enzymes
activities, histology, vitellogenin concentration in blood plasma, enzymatic activity
of CYPs in liver and chemical analyses. At the environmentally relevant
concentration, AT caused a decrease in the haemoglobin concentration, an increase
in the lactate content of the blood plasma and congestion suggesting a reduction in
oxygen supply. Although we did not observe any effects of VRP on studied
endpoints at environmentally relevant concentration in the present study, we cannot
exclude the possibility that it might affect fish after a longer exposure. Our study
demonstrated that CLO altered structural histological and intracellular events in
rainbow trout. At environmentally relevant level, DIL affected the biochemical
profile of the blood and altered the activities of the antioxidant enzymes in gills and
liver. Our findings indicate that tested PhACs could have a potential for causing
sub-lethal effects in fish living in the aquatic environment. Acknowledgement The study was financially supported by the MEYS of the CR - projects
„CENAKVA“ (No. CZ.1.05/2.1.00/01.0024) and “CENAKVA II“ (No. LO1205
under the NPU I program), by the Grant Agency of USB GAJU 087/2013/Z and the
Grant Agency of Czech Republic P503/11/1130.
MO121
Effects of Diuron and its main biodegradation products to Nile tilapias, in the
presence or absence of alkylphenols
A. Felicio, Department of Chemistry and Environmental Sciences; T. Piloto Duarte,
E. Alves de Almeida, São Paulo State University UNESP / Department of
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Chemistry and Environmental Sciences; D. Schlenk, University of
California-Riverside / Department of Environmental Sciences
Diuron is one of the most commonly used herbicide in sucarcane cultivation in the
São Paulo State. The risks that this compound represent for aquatic organisms that
inhabit rivers and lagoons close to sugarcane crops are tough not well understood,
despite it have been found in rivers and also subterranean water. Although diuron
have a relative low persistence in the environment, its biodegradation metabolites,
such as dichloroaniline (DCA), dichlorophenyl-urea (DCPU) and
dichlorophenyl-methyl-urea (DCPMU) could also represent a risk for the exposed
biota. Moreover, commercial formulations of diuron generally present adjuvants
that could further alter the effects and fate of diuron in fishes, despite all these
aspects were not studied yet in these organisms. Considering the extensive use of
diuron in sugarcane cultivation in the São Paulo State and the potential risks that
this compound and its derived metabolites and adjuvants could pose to fish, in this
work we measured a series of biochemical parameters in liver, gills and blood of
Nile tilapias, in order to evaluate the negative effects that these compounds might
exert in fish, at environmentally relevant concentrations. A series of experiments
were done by exposing Nile tilapias to Diuron, DCA, DCPU, DCPMU and two
alkylphenol surfactants commonly used as dispersants in pesticide formulations,
octilphenol (OP) and nonylphenol (NP), alone or mixed, for seven days. Our results
showed that both diuron and its biodegradation metabolites are prone to alter
antioxidant defense systems and biotransformation enzymes, and were in some
cases genotoxic to fish, changing DNA damage levels. Mixtures of Diuron with its
metabolites caused slight differences in biomarkers responses compared to the
effect of isolated compounds, but a stronger effect was observed for mixtures with
OP and NP. Diuron and its metabolites, showed to be slightly estrogenic, since
changed the enzymes involved in estrogen hormone metabolism (aromatase and
CYP3A4) and vitellogenin levels, as well as alterations in testosterone level were
observed. Taken together, our results clearly demonstrated that diuron or its
biodegradation metabolites, at concentrations found in aquatic environments, can
impair the metabolism of Nile tilapias, especially in the presence of alkyphenols,
indicating that the presence of these compounds in environmental may represent a
risk for the aquatic biota.
MO122
Effects of Copper on the Serum Parameters of Freshwater Fish (Oreochromis
niloticus) in Differing Calcium Levels
M. Canli, Cukurova University / Biology; E.G. CANLI, University of Cukurova /
Biology
One of the most important factors affecting metal toxicity in the aquatic
environment is the free ion levels of waters. Calcium (Ca+2) is the predominant ion
in freshwater. Thus, in the present study, the freshwater fish Oreochromis niloticus
were exposed to copper in differing Ca+2 levels (15, 30 and 90 mg/L) using acute
(0.3 µM, 72 h) and chronic (0.03 µM, 30 d) exposure protocols. Following the
exposures, serum parameters (ALP, ALT, AST, protein, glucose, cholesterol,
triglyceride, Na+, K+, Ca+2, Cl-) of fish were measured. Data showed that there was
no significant alteration (P>0.05) in any of the studied parameters in control
conditions in which only Ca+2 levels changed. However, there were several
alterations following copper exposure, especially at the lowest Ca+2 level. Activities
of ALP, ALT and AST decreased significantly at the lower Ca +2 levels in chronic
exposure. Protein levels did not differ significantly in any of the exposure
conditions. However, Cu exposure at the lowest Ca+2 level sharply increased the
levels of glucose in the acute exposure, while there was no significant difference in
the chronic exposure. Cholesterol levels decreased only at the lower Ca +2 levels in
chronic exposure, but not in acute exposure. Similarly, triglyceride levels only
altered at the lowest Ca+2 level both in acute and chronic exposures. In conclusion,
this study showed that copper exposure of fish at lower Ca+2 levels caused more
toxicities, comparing to the higher Ca+2 levels. Data suggest that Ca+2 levels of
waters may be used in the evaluation of metal toxicity data from different waters
with different chemical characteristics. Keywords: Copper, Calcium, Serum, Fish
MO123
Cytotoxicity of herbicide clomazone and two formulations of this substance on
rainbow trout gills cell line
M. Stevanovic; K. Hilscherova, Masaryk University, Faculty of Science,
RECETOX / RECETOX Research Centre for Toxic Compounds in the
Environment; M. Michelova, Masaryk University, RECETOX / Faculty of Science
RECETOX; L. Blahova, Research Center for Toxic Compounds in Environment;
D. Brkic, Institute for Pesticides and Environmental Protection; S. Gasic, Institute
of Pesticides and Environmental Protection
Clomazone is herbicide substance used in controlling grass and broad leaf weeds.
Due to its high mobility and solubility clomazone can reach water bodies and affect
organisms. Frequently, toxicity data for formulated pesticide products are based
only on toxicity testing of the active substance, despite possible great difference
between formulation and active substance. Fish gills are one of the first organs in
contact with waterborne chemicals, and as a site of gases exchange their function
can be disturbed. With respect to 3R base approach, in vitro assays are being
evaluated as an alternative for acute toxicity testing on adult fishes. The aim of this
work was to assess and compare toxicity of herbicide substance clomazone and two
commercial formulations of this substance (Rampa and GAT36CS) on cell line
RTgill-W1 derived from gills of rainbow trout (Oncorhynchus mykiss). For that
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purpose three cytotoxicity endpoints were evaluated: decline in metabolic activity,
disturbance of plasma membrane integrity and disruption of lysosomes. Fish gill
cells were exposed to above mentioned substances for 24h in dark using 96-well
microplates. After exposure period, based on percentage of cell viability in
comparison with negative control, the EC50 was calculated. Metabolic activity was
the most affected endpoint for active substance - clomazone (EC50=78.6 mg/l).
While GAT36CS did not show any cytotoxicity up to 100 mg/l, the effective
concentration of Rampa regarding inhibition of metabolic activity was 12 fold
lower than active substance (EC50=6.7 mg/l). The same rank of toxicity was
confirmed by test focused on disruption of lysosomes with EC50 of 6.4 mg/l for
Rampa, 95.8 mg/l for clomazone and >100 mg/l for GAT36CS, respectively.
Obtained results indicate that toxicity of active substance and formulated products
differ. Depending on the technology of formulation and included coformulants
toxicity of product can increase or decrease. Therefore, the limits based on the
effects of active substance can severely underestimate the effects of formulation,
which could at the concentration safe for the active substance lead to adverse effects
on organisms in affected environment. On the other hand, the testing approach
based on specific formulations can identify the applications least affecting the
environment and help to revise the doses of pesticide recommended for application.
Acknowledgements: This investigation was financially supported by the Ministry
of Education, Science and Technological Development of the Republic of Serbia
under the project No. III46008 and RECETOX Research Infrastructure (project of
the Ministry of Education of Czech Republic LM2011028) and project LO1214.
MO124
Chemical treatment to reduce sugarcane vinasse toxicity: mortality and
micronucleus decrease in Oreochromis niloticus (Pisces)
J.E. Correia, Universidade Estadual Paulista Julio de Mesquita Filho /
Environmental Mutagenesis; C.A. Christofoletti, Fundacao Herminio Ometto /
Environmental Mutagenesis; Y. Ansoar-Rodríguez, UNESP- São Paulo State
University / Biology; T.A. Guedes; A.d. Marcato, N. Riguetto-neto, C.M. de Sousa,
São Paulo State University UNESP / Department of Biology; R.B. Souza, C.
Fontanetti, Sao Paulo State University - UNESP / Biology
The production of industrial wastes and their disposal are topics of great relevance
nowadays. In Brazil, the vinasse, a residue from the distillation of sugarcane to
ethanol, stands out because for every liter of alcohol produced is generated 10-15
liters of vinasse as waste. Of all liquid effluents of the alcohol industry, the vinasse
is the one with the highest pollution load, about a hundred times greater than the
raw sewage; has large amount of organic matter, low pH, high power corrosion and
high rates of biochemical demand oxygen (BOD), ranging from 20,000 to 35,000
mg/L. An alternative for the disposal of this waste is fertigation in sugarcane
culture, but the high amounts released can saturate the soil and by
leaching/percolation contaminate water resources. Thus, this study aimed to verify
the toxic potential of vinasse using tilapia (Oreochromis niloticus) exposed to
different dilutions of this residue in water and the effectiveness of
physical-chemical treatment of these residue through pH adjustment with lime
(CaOH). For tocicity analysis were used micronucleus test in erythrocytes. Fish
were exposed to dilutions of 1%, 2.5%, 5% and 10% for 96 hours; the negative
control was done in clean water and in the positive control, cyclophosphamide was
injected. Two bioassays were performed with non-treated vinasse and the
experiment with treated vinasse was carried out in reply. Data were statistically
analyzed by the Shapiro-Wilk test methods and Krukal-Wallis. Bioassays with
non-treated vinasse dilutions indicated a toxic and genotoxic potential of vinasse; in
the highest concentration all fish died before 48 hours of exposure; the incidence of
micronucleus was significant for all dilutions. After exposure of tilapia to the
chemically treated vinasse, three fish at 10% dilution died. The neutral pH (7.0) has
not remained stable during the experiment. There were no significant differences
between the values of micronuclei and nuclear abnormalities between dilutions and
negative control; comparing these results to those of bioassays with non-treated
vinasse, a decrease of the micronuclei values was observed. Chemical treatment of
vinasse by adjusting of pH with lime was effective and it is an economically viable
alternative in reducing the toxicity of this waste, since reduce fish mortality at the
highest concentrations and the incidence of micronuclei. Financial support:
FAPESP nº processo 2011/06749-8, 2013/13228-0, 2012/50197-2
MO125
Are fish from polluted hyper-eutrophic impoundments healthy and safe for
human consumption?
I. Wagenaar, B. Bester, J. van Dyk, University of Johannesburg / Department of
Zoology
The Bojanala Platinum District in the North West Province is a well-established
mining and agricultural region of South Africa. These activities result in surface
runoffs that cause pollution in the nearby freshwater impoundments namely the
Roodekopjes (RD) and Vaalkop Dams (VD). These impoundments support
subsistence fishing, where the fish caught, are often the sole source of dietary
protein for local communities. The aim of this study was firstly to assess the health
status of fish in the RD and VD, known to be polluted with unacceptable levels of
organochlorine pesticides. Secondly to assess the potential health risk through
consumption of fish from these polluted hyper-eutrophic impoundments. Two
freshwater fish species Clarias gariepinus and Cyprinus carpio were sampled with
gill nets. For the health status a necropsy-based macroscopic evaluation was
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conducted, the biometric indices were calculated and a semi-quantitative
histology-based fish health assessment was performed on six target organs. Water,
sediment and muscle samples were analysed for organic and inorganic pollutants.
In order to determine whether the fish were safe for human consumption, the
bio-accumulated levels of the organic and inorganic toxicants within the muscle of
the fish were used and the potential health risk/s through consumption of these fish
was calculated. Results from the two assessment sites (RD & VD) were assessed
against a reference site, the Marico-Bosveld Dam (MD). The chemical analysis
showed numerous organic and inorganic toxicants in both the water and sediments
with the RD more polluted than the VD. The microscopic assessment showed few
to moderate structural alterations in four of the six target organs of both species at
all sites. Under worst-case scenario conditions, a slight toxic risk was posed through
the consumption of either C. gariepinus from RD, VD and MD or C. carpio from
RD and VD as a result of the high arsenic levels detected within each fish species.
There were a cumulative toxic risks posed from a combination of the detected
toxicants present in the fish muscle in both species from each impoundment. A
cancer risk was evident due to the arsenic and the carcinogenic effects of beryllium
(Be) and β-HCH.
MO126
Analytical characterization of new arsenolipids in herring fish
C. Piechotta, BAM- Federal Institute Materials Research and Testing / Analytical
Chemistry Reference Materials; U. Arroyo-Abad, BAM Federal Institute Materials
Research and Testing / Analytical Chemistry; J. Mattusch, Helmholtz Centre for
Environmental Research UFZ / Analytical Chemistry Department; S. Lischka,
BAM Federal Institute Materials Research and Testing / Analytical Chemistry
Department
1. Introduction Since 1968 it is postulated by Gulbrand Lunde that lipid-soluble
arsenic compounds can accumulate in the muscle tissue of fatty fish, such as herring
(Clupea harengus). [1] Although marine organisms have been studied extensively
but only a few reports on the analytical characterization of these species have been
published recently. In the 60s Lunde was the first who determined an arsenic
content in different fish oils up to 20 mg?kg-1. [2, 3] Since then three classes of
arsenolipids could be identified and characterized: arsenic hydrocarbons (As-HC),
[4] arsenic containing fatty acids (As-FA) [5] and arsenosugar phospholipids
(As-Sug PL). [1, 6, 7] 2. Materials and methods In this current work more than 20
fat-soluble arsenolipids could be identified and semi-quantified in herring fillet by
using hyphenated techniques like HPLC-ICP-MS and ESI-Q-TOF-MS. By
structural assignment depending on the exact masses and targeted MS-MS
experiments, the fragments allowed an unambiguous characterization. Seven
previously unknown arsenolipids in herring could be identified. An investigation of
other fish species showed that these arsenic compounds are distributed in different
marine fishes and sea food. 3. Results and discussion Metabolic studies have shown
that there is an increased concentration of carcinogenic dimethylarsinat (DMA) in
human urine after consumption of herring. Furthermore inorganic arsenic, DMA
and MMA could be excluded from the results as a potential cause. [8, 9] Since
arsenobetaine has shown that it is not metabolized in vivo, the results achieved in
this work are useful to strengthen the hypothesis that the identified arsenolipids can
be degraded to DMA. [10] 4. References [1] Lunde, J. Am. Oil Chem. Soc., 1968,
45, 331. [2] Lunde, Int. Rev. Hydrobiol. Hydrogr., 1967, 52, 265. [3] Lunde, Acta
Chem. Scand., 1972, 26, 2642. [4] Taleshi, M. S., Chem. Comm., 2008, 39, 4706.
[5] Rumpler, A., Angew. Int. Ed., 2008, 47, 2665. [6] Morita, M., Chemosph.,
1988, 17, 1147 [7] Garcia-Salgado, S., 2012, Environm. Chem., 9, 63 [8]
Heinrich-Ramm, R., J. Chrom. B, 2002, 778, 263. [9] Arbouine, M. W., J. Trace
Elem. Electrolytes Health Dis., 1992, 6, 153. [10] Schmeisser, E., Anal. Bioanal.
Chem., 2006, 385, 367.
MO127
Appropriateness of largemouth bass (Micropterus salmoides) as a model
species for detection of endocrine disruption
A. Leasca, W. Liu, C. Kim, S. Patel, L. Poulsen, S. Shah, T. Throwe, R. Tripu,
University of Maryland College Park; L.T. Yonkos, University of Maryland /
Environmental Science and Technology
The discovery of intersex in the form of testicular oocytes (TO) and frequent
detection of vitellogenin (Vtg) in male smallmouth and largemouth
bass (Micropterus dolomieu and M. salmoides, respectively) in the Chesapeake
Bay watershed has raised concerns for the aquatic food web and for the quality of
regional drinking water resources. Intersex has been correlated with regional
intensity of anthropogenic activity (e.g., agricultural land use, CAFOs, WWTP
outfalls) but not causally linked to any specific endocrine disrupting chemical.
Likewise, windows of particular sensitivity to TO and Vtg induction are not well
understood. To address this knowledge gap discrete groups of hatchery-reared
largemouth bass (LMB) were exposed at ages of 2-3 months post hatch (mph), 5
mph, 12 mph, and 18 mph for 14-d to aqueous poultry litter mixtures, a
17β-estradiol (E2) positive control, and a negative control. A subset of fish was
sacrificed at the end of each exposure and plasma analyzed for Vtg. Remaining fish
were maintained under control conditions to an age of 21 months before sacrifice
and tissue fixation for histological detection and enumeration of TO. Adult male
fathead minnows (Pimephales promelas) were also exposed to allow inter-species
comparison of sensitivity to Vtg induction. Histological examination of LMB
gonads suggests only minimal prevalence of TO (< 5%) and no apparent treatment
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effect. Plasma analysis via ELISA found significant Vtg induction in mature male
fathead minnows (FHM) exposed to the E2 positive control. In contrast, only
minimal Vtg induction was found in male LMB at any exposure age. This disparity
in response between the two species to aqueous estrogenic stimuli was further
explored by exposing mature male FHM and mixed-gender juvenile (3 mph) LMB
to a series of E2 treatments (~ 2.0 ng/L, 10 ng/L and 40 ng/L) with groups (n = 8)
subsampled at 4-d, 7-d, 10-d and 14-d and plasma collected for Vtg analysis.
Resulting response surfaces indicate a dose-response in FHM Vtg induction as a
function of both duration of exposure and E2 concentration. In contrast, LMB
produced minimal Vtg at all sample durations and exposure levels. Despite
frequent occurrence of TO and detection of Vtg in native male LMB, this species
may be poorly suited as a model for investigations into endocrine disruption under
standard laboratory exposure scenarios.
MO128
Trophic transfer of the neurotoxin BMAA from the bivalve Dreissena
polymorpha to the fish Rutilus rutilus and impact on the fish
E. Lance, University Reims Champagne Ardennes / Biology and Biochemistry; S.
Lage, University of Stockholm / Dept of Ecology; S. Jolly, URCA/Ineris; O.
Palluel, INERIS / Unité décotoxicologie in vitro et in vivo; O. Dedourge-Geffard,
University of Reims Champagne-Ardenne / UMRI Unité Stress
Environnementaux et BIOsurveillance des milieux aquatiques; J. Porcher, INERIS /
UMRI SEBIO; S. JONASSON-RYDBERG, U. Rasmussen, University
Stockholm / Department of Ecology; A. Geffard, Université de Reims Champagne
Ardenne / Interactions Animal-Environnement (IAE)
Due to eutrophication of freshwaters, the frequency of cyanobacteria proliferations
is increasing worldwide and the presence of associated cyanotoxins represent a
threat for ecosystems and for human health. Most cyanobacteria produce a
neurotoxic amino acid β-methylamino-L-alanine (BMAA) linked to serious
neurodegenerative diseases (amyotrophic lateral sclerosis (ALS), Alzheimer and
Parkinsonism). Knowledge should be extended about the scale of BMAA
accumulation in the foodweb and also about its impact on aquatic organisms. We
previously demonstrated that the bivalve Dreissena polymorpha accumulated free
and bound BMAA in tissues during an exposure to dissolved BMAA. Therefore D.
polymorpha is potentially a BMAA-vector through the food web. This study focus
on the trophic transfer of BMAA between D.polymorpha and the fish Rutilus rutilus
and the consequences on this latter in terms of : 1) BMAA accumulation and
elimination in the liver, brain and muscle, 2) acetylcholinesterase (AchE) activity in
the brain and muscle, 3) oxidative stress response in the liver via activities of
enzymes catalase (CAT), superoxide dismutase (SOD),
Ethoxyresorufin-O-deethylase (EROD), glutathione peroxydase (GPx), glutathione
(GSH), and glutathione-S-transferase (GST), and 4) activity of digestive enzymes
(amylase and trypsin) in the gut. Fish were fed with BMAA-intoxicated mussels
during a 2-weeks intoxication period followed by 1 week of depuration. Results
show a BMAA trophic transfer from the bivalve to the fish with an accumulation of
BMAA in the brain, liver and muscle of fish after 4 days of ingestion of
BMAA-intoxicated mussels. BMAA content in fish organs increased from day 4 to
day 14 of exposure with a maximum of 3.16 ± 2.07 µg BMAA g-1 protein in muscle.
BMAA content decreased during the depuration period in the fish liver and in the
brain but increased in muscle up to 5.7 ± 4.53 µg BMAA g-1 protein at the day 7 of
depuration. No significant alteration in the activity of amylase, trypsin, SOD, GSH
and GST enzymes was reported. In the liver GPx and EROD activity were
respectively decreased and increased after 4 days of exposure, whereas CAT
activity was decreased after 14 days. The neurotransmetor AchE showed a
decreased activity in the brain at the end of the depuration period.
MO129
A preliminary exploration of the relationship between LC50 and individual
body weight for fishes
C. Lu, Beijing Normal University / Beijing Normal University Academy of
Disaster Reduction and Emergency Managent
Prediction of lethal effect on organism of interest that lacks of test data is critical for
risk assessment of chemicals on aquatic ecosystems. The authors considered body
weight of organism plays an important role in counteracting toxic stress imposed by
certain chemical. To explore the influence of body weight to toxic effect, Ecotox
database for zinc and lead were retrieved and the 96-hr LC50 values for fishes were
correlated to corresponding body weights. No significant correlation was found if
all records were used. In light of the knowledge that test circumstances such as pH,
temperature, hardness, dissolved oxygen may throw remarkable influence on the
observed toxicity, the test results that were obtained beyond a normal condition
were excluded so as to reduce data variability. The remaining zinc LC50 data
including 618 records and lead LC50 data including 581 records were subjected
again to a correlation analysis with respective body weight data, and the results
showed that both correlations were statistically significant. For example, the wet
weight (mg) of saltwater fish in low test temperature (≤14 degree Celsius) has a
very significant power correlation with the 96-hr LC50 (mg/L) of zinc (R2=0.92,
n=37).However, in high test temperature (≥19.3 degree Celsius), the wet weight
(mg) of saltwater fish has a significant linear correlation with the 96-hr LC50
(mg/L) of zinc (R2=0.71, n=53). As a preliminary exploration of the relationship
between toxic effects and individual body metric, this research seemed prospective
for ecological risk assessment and merits further investigation. Keywords: Body
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weight, LC50, Lead, Zinc
MO130
Effect of dietary 2,2',4,4'-tetrabromodiphenyl ether (BDE-47) exposure in
developing medaka fish (Oryzias latipes).
M. Gonzalez-Doncel, National Institute for Agricultural and Food Research and
Technology / of the Environment; G. Carbonell, Instituto Nacional de Investigación
y Tecnología Agraria y Alimentaria / Department of Environment; S. Sastre,
National Institute for Agricultural and Food Research and Technology /
Department of Forest Ecology; E. Beltrán, National Institute for Agricultural and
Food Research and Technology / Department of the Environment; C. del Rio, INIA;
C. Fernandez-Torija, National Institute for Agricultural and Food Research and
Technology / Department of the Environment
Previous investigations conducted in our laboratory with medaka embryos showed
low toxicity when exposed under semi-static conditions to waterborne BDE-47.
This was probably due to its fast dissipation from the water column limiting its
bioavailability. This dissipation made BDE-47 presence unachievable at constant
concentrations thus concluding the invalidity of this approach of embryonic
exposure. We therefore encouraged the use of more realistic exposure routes to
BDE-47 or other similar PBDEs. Here, we are addressing the effects of a 40-day
food dose with BDE-47 (0, 10, 100, 1000 ng/g). We dosed medaka as early as from
7 days post hatch (dph) to 47 dph and accumulation, overall growth and swimming
were evaluated throughout the dosing period and during the subsequent 50 dph.
This environmentally realistic exposure route resulted in a dose-response
accumulation as well as increasing BDE-47 accumulated in fish. However,
accumulated BDE-47 decreased after doses ended. However, we did not observe
significant effects on general growth and on swimming performance during the
whole observational period. This work was made possible by Spanish Government
Grant CTM2013-44986-R.
MO131
Extending the Application of Arabian Gulf Killifish Embryo Test for Risk
Assessment of Heavy Metals in Qatari waters
S. Saeed, D. Deb, D. Dupont, ExxonMobil Research Qatar
Fish embryos are excellent models for studies aimed at the understanding of toxic
mechanisms and the indication of possible acute and chronic effects. For the past 3
years, an Arabian killifish fish embryo test (FET) has been developed in our
laboratory as a routine ecotoxicological test for risk assessment of potential
contaminants in the Arabian Gulf around Qatar. To further explore the applicability
of the killifish embryos as a model for the Arabian Gulf conditions, we tested the
toxicity of heavy metals such as zinc and copper using Arabian seawater conditions.
A breeding stock of sexually mature killifish, variable in age, was used for egg
production. Eggs from several females were pooled and placed in salt water.
Embryos were examined under a dissecting microscope and viable embryos that
were less than 6 h were selected. Eggs were distributed in replicates by stratified
random assortment into 24 well plates. Observation was performed in 48-hour
increments (± 2 hours). Endpoints included: coagulated eggs, absence of heartbeat,
tail deformity and delayed hatching. Literature review was compiled for fish
species that have been recommended for ELS toxicity testing. The data collected
was then used for comparison to the current findings and the sensitivity was then
extrapolated for the killifish embryos. Past findings indicate that toxicity is reduced
in higher salinity waters. This was confirmed in this study where at salinity 40 psu
there were no apparent effects on embryos for any concentration tested and all
embryos hatched at expected duration. When salinity was reduced from 40 to 20
psu metal toxicity increased significantly (P > 0.05). Examination of the existing
literature on acute Zn and Cu toxicity to fish and larvae showed similar results to the
findings in this study using killifish embryos. The findings further support the use
of killifish embryos as indicator organisms for environmental risk assessments of
Qatari waters. Benefits include; sensitivity to wide range of substances and
conditions, animal alternative, ease of fish breeding, clarity of the embryos, reduced
sample size, reduced waste generation and shorter study duration. By expanding
this test to evaluate its sensitivity towards other potential contaminants in the
Arabian Gulf, we will further enhance the potential of killifish embryos to be
adopted as a model species in marine ecotoxicology and risk assessment in this
region.
MO132
Manganese sulfate decreases the survival of whitefish (Coregonus lavaretus
L.) embryos and larvae
H.E. Arola, University of Jyvaskyla / Department of Biological and Environmental
Science; J. Karjalainen, University of Jyvaskyla; J.V. Kukkonen, University of
Jyvaskyla / Biological and Environmental Science; E. Vehniäinen, University of
Jyvaskyla / Department of Biological and Environmental Science; A. Väisänen,
University of Jyvaskyla / Department of Chemistry; A. Karjalainen,
ECHA-European Chemicals Agency
Metal mining can have significant and long lasting effects on aquatic environment.
Recently, the focus has turned towards the excessive loads of natural substances
caused by metal mining. Elevated manganese (Mn) and sulfate (SO4)
concentrations have been observed in water bodies receiving metal mining
effluents, and at worst SO4 induced salinization has led to halocline development,
and thus hypoxia or anoxia in the hypolimnion of the recipient lakes. However, the
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effects of such natural substances on aquatic organisms are not that well known. We
studied the effects of manganese sulfate (MnSO4) on whitefish (Coregonus
lavaretus L.) embryos and larvae, and the significance of parental effect on
observed responses. Early development in fish is considered the most sensitive
phase to environmental stressors, with fertilization and hatching the most sensitive
stages of the early development. Metal exposure during any stage of early
development is known to weaken the larval quality and quantity. Also abnormally
elevated salinity can decrease the survival of freshwater fish embryos throughout
their development. Whitefish embryos and larvae were exposed to eight
ecologically relevant MnSO4 concentrations in geometric series from 0.007 to
568.4 mg L-1 of SO4 and 0.004 to 325.0 mg L-1 of Mn under semi-static conditions.
The continuous exposure was started from the fertilization, and larvae were reared
for three days after hatching. Embryonic mortality was observed 2 - 3 times per
week and number of hatched and dead larvae were observed daily. Embryo samples
for metal uptake and gene expression analyses were collected before the water
temperature rising was initiated to induce hatching. The MnSO4 exposure did not
have clear effect on the total fertilization success, but it decreased the total survival
of embryos and larvae. None of the embryos hatched successfully in the highest
MnSO4 concentration (568.4 mg SO4 L-1, 325.0 mg Mn L-1), and hatching and
survival of the larvae was significantly decreased in the second highest
concentration (113.7 mg SO4 L-1, 65.0 mg Mn L-1) as well. Even though the effects
on survival were most evident in the highest concentrations, the preliminary
embryonic metal uptake results showed elevated Mn levels in embryos in nearly all
exposure concentrations. The ongoing gene expression analyses of the embryos
may reveal possible stress response dynamics. The role of parental effect on the
observed responses will also be defined.
MO133
Toward identification of fish specific estrogens through effect-directed
analysis based on zebrafish in vitro and in vivo reporter gene assays
M. Sonavane, INERIS / Department of Ecotoxicology; F. Brion, INERIS /
Ecotoxicology Unit; N. Creusot, C. Turies, INERIS; J. Porcher, INERIS / UMRI
SEBIO; S. Ait-Aissa, INERIS / Ecotoxicology Unit
Estrogens are present in all vertebrates, from telesots to mammals, which can bind
to and activate estrogen receptors (ERs) through a conserved mechanism. However,
existence of cross-species differences as regards ER subtypes and the binding
affinity of (xeno)estrogens on ERs, as well as the cellular context may lead to
differential ER activation by environmental contaminants when assessing hazard on
aquatic organisms. For this purpose, we previously developed, characterized and
demonstrated the functionality of stable zebrafish (zf)-ER subtypes (zfERα,
zfERβ1, zfERβ2) in the zebrafish liver (ZFL) cell line and transgenic
cyp19a1b-GFP zf embryosto quantify estrogenic activity in complex mixtures. In
the present study, we used zebrafish (zf)-based in vitro and in vivo bioassays to
assess estrogenic activity in surface waters by investigating 20 French river sites
using polar organic chemical integrative sampling (POCIS). Simultaneously, the
human MELN bioassay (MCF-7 cells-based, expressing hERα) was used to study
cross-species differences. POCIS-based bio-monitoring provide significant
information on zf-based in vitro bioassays as zfERs and hERα assays significantly
differed at some sites, identifying zf-specific estrogenic activities in surface waters.
Higher numbers of POCIS extracts were found to be more active on zfERβs than on
zfERα, which is in line with the better sensitivity of zfERβs to steroid estrogens.
The responsiveness of zfERβ2 to environmental samples is important as this ER
subtype is present in fish species but not in humans. In complementary to in vitro
assays, the estrogenic activities at the organism level were observed using zf
embryo assay at sites that were highly active on in vitro bioassays. These in vivo
results are relevant for hazard assessment as they reveal that detected active
compounds target radial glial cells expressing brain aromatase which are known to
be involved in neurogenesis. In addition, combining these zf-based tools within an
EDA approach, we were able to isolate fractions that were active only on zfERβ2
subtype, hence reinforcing the hypothesis of species-specificity for, yet unknown,
ER ligands. Further investigation using mass spectrometry techniques is foreseen to
identify fish-specific active compounds which will allow improving bioassay-based
environmental risk assessment towards aquatic species.
MO134
The effect of five quaternary ammonium ionic liquids on Danio rerio
embryos: do they cause oxidative stress?
A. Jakubowska, Silesian University of Technology / Environmental Biotechnology
Department; E. Kuster, Helmholtz Centre for Environmental Research (UFZ); E.
Grabińska- Sota, Silesian University of Technology / Environmental
Biotechnology Department
Amongst many industrial applications quaternary ammonium ionic liquids (QAILs)
are being tested as novel pesticides. They were proven very effective against many
fungi and bacteria strains, as well as insects. Nevertheless they can constitute a
threat towards non-target organisms after introducing to the market. They can reach
the environment with factory effluents, waste water treatment plants effluents,
accidental spills, as well as after being washed out of the site of application into the
ground or surface waters. QAILs with didecyldimethylammonium cations were
already detected in different environmental compartments. The toxic mode of ionic
liquids’ action is still not well described. The molecular target of ionic liquids with
long alkyl chains are membranes but also oxidative stress is thought as a mode of
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action. We aimed to evaluate toxic effects of five QAILs towards zebrafish (Danio
rerio) embryos both on the levels of lethal and oxidative stress in search of
correlation with toxicity. Depending on the molecule the formulas involved one,
two or three didecyldimethylammonium cations ([DDA]) and nitrite, nitrate or
citrate anions. To assess the toxic effects of the five compounds the standard 96 h
fish embryo acute toxicity (FET) test was performed according to the OECD 236
Guideline. We also measured the reactive oxygen species (ROS) levels in embryos
using 2’,7’-dichlorodihydrofluorescein diacetate (DCHF-DA) after treating them
with the most toxic compound in concetrations of LC5, LC10, LC25 and LC50 for 6
and 24 h. Tert-butyl hydroperoxide (TBHP), a well-known prooxidant was used as
a reference compound. The fluorescence proportional to the level of ROS was
measured. Five QAILs are highly toxic to Danio rerio embryos. The obtained LC50
values were in the low µM range. Their lethal action is rapid and occurs before 24 h
of the test duration. Hence, the lethal effects were expressed as 24 h- LC50. The
toxicity highly depends on the number of [DDA] cations and is not correlated with
the anion type. The most toxic compound can cause oxidative stress after 24 h of
exposure to low effect concentrations.
MO135
Mechanism of PFOS effects on posterior swim bladder chamber inflation in
zebrafish larvae
L. Vergauwen, University of Antwerp / Zebrafishlab Dept Veterinary Sciences; A.
Hagenaars, Zebrafishlab Dept Veterinary Sciences; E. Stinckens, Zebrafishlab
Veterinary Physiology and Biochemistry Department of Veterinary Sciences; L.
Bervoets, University of Antwerp / Biology; N. Vinas, Mississippi State University;
D. Knapen, University of Antwerp / Zebrafishlab Dept Veterinary Sciences
Perfluorooctane sulphonate (PFOS) is one of the most commonly detected
perfluorinated alkylated substances in the aquatic environment due to its
persistence and the degradation of less stable compounds to PFOS. PFOS is known
to cause developmental effects in fish. The main effect of PFOS in zebrafish larvae
is an uninflated swim bladder. As no previous studies have focused on the effect of
PFOS on zebrafish swim bladder inflation, the exact mechanisms leading to this
effect are currently unknown. The objective of this study was to investigate the
mechanism by which PFOS impairs swim bladder inflation. To this end, we first
determined the exposure windows during early zebrafish development that are
sensitive to PFOS exposure and result in impaired swim bladder inflation. Seven
different time windows of exposure (1–48, 1–72, 1–120, 1–144, 48–144,72–144,
120–144 h post fertilization (hpf)) were tested based on the different developmental
stages of the swim bladder. These seven time windows were tested for four
concentrations corresponding to the EC-values of 1, 10, 80 and 95% impaired swim
bladder inflation (EC1= 0.70 mg L−1, EC10= 1.14 mg L−1, EC80= 3.07 mg L−1and
EC95= 4.28 mg L−1). At 6 days post fertilization, effects on survival, hatching, swim
bladder inflation and size, larval length and swimming performance were assessed.
For 0.70 mg L−1, no significant effects were found for the tested parameters while
1.14 mg L−1 resulted in a reduction of larval length. For 3.07 and 4.28 mg L−1, the
number of larvae affected and the severity of effects caused by PFOS were
dependent on the time window of exposure. Larvae that were only exposed early
(1–48 hpf) or late (120–144 hpf) during development showed no effects on the
studied endpoints. The results demonstrate that PFOS does not affect the budding
phase, and does not cause deflation of already inflated swim bladders. PFOS clearly
affects processes that take place during the inflation phase and might also have an
effect on the formation of the tissue layers forming the swim bladder. Currently, we
are further investigating these processes by performing microarray analyses and
relating our findings to accumulated doses.
MO136
Evaluation of the Adverse Outcome Pathway (AOP) of aromatase inhibition
from the molecular initiating event to the adverse outcome affecting the sexual
maturation of zebrafish
E. Muth-Köhne, M. Teigeler, Fraunhofer IME / Ecotoxicology; V. Schiller,
Fraunhofer IME / Institute for Molecular Biotechnology Biology VII; J. Brueckner,
German Federal Environment Agency UBA; S. Konradi, Federal Environment
Agency (Umweltbundesamt) / Section IV Pharmaceuticals; K. Westphal, Federal
Environmental Agency Germany; M. Fenske, Fraunhofer Gesellschaft IME /
Ecotoxicology; C. Schaefers, Fraunhofer-Institut / Ecotoxicology
Adverse outcome pathways (AOPs) describe the linkage of effects of
environmental hazards on the molecular level, based on their mode-of-action, to
their outcome on organismal/population level. AOPs are intended to provide
information on molecular as well as apical level and thus can be considered as
useful tool for interpretation of results from ecotoxicological studies. However, it is
prerequisite to develop test approaches for analysing molecular events that provide
unequivocal links to the corresponding apical endpoint. To date, most studies either
focus on the apical endpoints of standard tests or the evaluation of effects at the
molecular level. Combined studies are short-handed. We here present the data of a
proof-of-principle study with the non-steroidal aromatase inhibitor fadrozole (test
concentrations: 10 µg/L, 32 µg/L, 100 µg/L) in a Fish Sexual Development Test
(FSDT) with zebrafish (Danio rerio) in compliance with the OECD TG 234 and in
combination with gene expression analyses at different time points (48 hpf, 96 hpf,
28 dpf, 96 dpf). The purpose was to define molecular endpoints altered by
aromatase treatment and resulting in adverse apical effects. Observed apical effects
of fadrozole during the sexual development of fish include a complete shift of the
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sex ratio towards males and accelerated maturation already at low concentrations
(10 µg/L fadrozole). This is due to the mode of action of fadrozole, which
specifically inhibits the activity of Cyp19a1 (aromatase), leading to an inhibition of
the conversion of C19-androgens to C18-estrogens, and thus, modulating the
steroid hormone concentrations controlling the sex ratio. A molecular key event is
the regulation of genes possessing an estrogen-responsive element (ERE) in their
promoter region. According to this assumption, we found a significant
down-regulation of vtg1 at the mRNA level in treatments compared to the control as
early as 48 hpf and 96 hpf. Further, a regulation of cyp19a1b mRNA was observed
at 63 dpf, a gene also possessing an ERE. Other regulated genes cumulate in the
steroid and terpenoid synthesis pathway (e.g. mvd, lss, sc4mol) and in lipid
transport/ metabolic processes (star, apoA1a, vtg1), pathways likely to be
controlled by endocrine mechanisms. Taken together, we were able to identify
molecular as well as apical endpoints affected by fadrozole and provide evidence
for a more comprehensive AOP of aromatase inhibition during sexual development
of fish in a single study.

Systems Biology: increasing the capacity, understanding
ecosystems and response mechanisms to model chemicals
(including nanomaterials) (P)
MO137
Sorting the signals: meta-analysis of transcriptome data of zebrafish embryos
after chemical exposure
A. Schuettler, Department of Bioanalytical Ecotoxicology; R. Altenburger, UFC
Centre for Environmental Research / Department of Bioanalytical Ecotoxicology;
W. Busch, Helmholtz centre for environmental research - UFZ / Bioanalytical
Ecotoxicology
Adverse effects of chemicals on cells and organisms are in many cases either
preceded by or result in gene-expression changes. This makes transcriptome
analysis a promising tool in ecotoxicological research, e.g. as future bioassay or
diagnostic tool for biomontioring. There are several advantages in comparison to
established tools, e.g. the non-targeted approach, allowing assessment of several
modes-of-action at the same time, or the possibility to combine assessment of
adverse effects with identification of effect-drivers, which will also be helpful in the
establishment of adverse outcome pathways (AOPs). Several studies have found
specific gene-expression changes in zebrafish embryos after exposure to single
chemicals. This shows that the zebrafish embryo – already an established model
organism in ecotoxicology – might also have the potential to become an in vivo
model for ecotoxicogenomics. To take a step from proof-of-principle studies
towards usability of transcriptome analysis in biomonitoring or toxicity
assessments of chemicals, a systematic and comparative insight into expression
signatures of chemical exposure seems promising. We therefore perform a
meta-analysis of already published transcriptome data. The analysis will combine
the data of several studies using different chemicals, concentrations and timepoints.
The aim is to get an overview of commonly or specifically affected genes and
pathways. This will hopefully allow the separation of general stress answers and
developmental disturbances from specific effects of chemicals. Additionally,
specific focus will also be put on the influence of factors like chemical
concentration, exposure time and duration or array design on the gene-expression
pattern. The results of the meta-analysis will also help to build hypotheses on
toxicity of mixtures on a molecular level.
MO138
Metabolic profiling of chicken embryos exposed to PFOA or to PPARα and
PPARγ activators
A. Mattsson, Uppsala University / Dept of Environmental Toxicology; A. Kärrman,
Örebro Universitet / SCHOOL OF SCIENCE AND TECHNOLOGY; B.
Brunstroem, University of Uppsala / Dept of Enviornmental Toxicology
Metabolomics (or metabonomics) is the profiling of hundreds or thousands of
metabolites in a tissue or body fluid and how it changes in response to, for instance,
treatment with chemicals. Avian embryos develop in the eggs separately from their
mothers. Thus the embryonated chicken egg provides a convenient model for
exploring effects of compounds on embryonic development without confounding
maternal factors. The allantois is an extra embryonic membrane that collects urine
and metabolic waste and serves as a reservoir for nutrients. Blood and allantoic
fluid can easily be sampled for metabolic profiling. The metabolic profile in the
allantoic fluid likely reflects changes over a longer period while blood plasma gives
a more instant picture of the metabolome. The overall objective of this study was to
explore the chicken egg as a model system for studying pollutant-induced changes
in the metabolic profile of the developing embryo. Perfluorooctanoic acid (PFOA)
is an embryotoxic environmental pollutant and some of its effects are thought to be
mediated by peroxisome proliferator-activated receptors (PPARs), which are lipid
sensors and regulate energy metabolism and tissue differentiation. We tested the
hypothesis that PFOA induces metabolic changes similar to those induced by
PPARα- and/or PPARγ-activation. Chicken embryos were exposed via egg
injection on embryonic day 7 (E7) to 50 or 250 µg PFOA/egg or to 150 µg/egg of
GW7647 (PPARα-agonist) or rosiglitazone (PPARγ-agonist). Blood plasma and
allantoic fluid were collected on E12 and metabolite concentrations were analyzed
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using GC/MS and LC/MS. Multivariate data analysis of allantoic fluid revealed
drastic changes in metabolic profiles by GW7647 and rosiglitazone; these groups
formed two completely separate clusters in OPLS-DA plots. In plasma, only
GW7647 separated significantly from the controls. Concentrations of only a few
metabolites were significantly changed by PFOA and these were not affected by the
PPAR-agonists. The injected doses of 50 and 250 µg PFOA/egg resulted in liver
concentrations of ~1 and 4 µg PFOA/g, respectively. Thus, in spite of internal
PFOA doses exceeding those found in wild birds we found only little effects on
metabolite concentrations. Our results suggest that both allantoic fluid and plasma
are useful matrixes for analyzing metabolic perturbations in the chicken embryo.
We found no evidence from the metabolic profile that PFOA activates PPARs in
chicken embryos.
MO139
Effects of diamine putrescine on biochemical blood parameters in Wistar rats.
F. Campos Pereira, R. Vaz Hara, Unesp - Institute of Biology / Biology; L.C.
Gonçalves, L. Souza Franco, R. Ferraz Curtolo, G.A. Alves, G.D. Severi-Aguiar,
Uniararas / Programa de PósGraduação em Ciências Biomédicas; M.A.
Marin-Morales, UNIVERSIDADE ESTADUAL PAULISTA - UNESP /
Department of Biology
Cemeteries have been emerged as a major source of soil and groundwater
contamination due to percolation of the necrochurume resulting from cadaveric
putrefaction. This compound is rich in several chemical substances, among them
the diamine putrescine (C4H12N2), a polyamine that plays an important
physiological role in the cell processes of growth, differentiation and apoptosis,
besides to participating in DNA synthesis and replication, and RNA transcription.
Recently, it have been reported that human exposure to necrochurume could lead to
health risks. This study has evaluated biochemical parameters of blood samples
from animal submmited to different concentration of diamine putrescine. Four
experimental groups were conducted: Control group (Co- distilled water), group 1
(T1- 231.5 mg/kg), group 2 (T2- 138.9 mg/kg), and group 3 (T3- 46.3 mg/kg). The
putrescine was administered orally (gavage), and the blood was collected 15, 30 e
56 days after the treatament. The samples were centrifuged at 2,500 xg, in order to
obtain the plasma. The plasmatic levels of glucose, total cholesterol, HDL and
triglycerides were determined with commercial kits Laborclin®. Biochemical
analyzes were performed by spectrophotometry, using the Asys Expert plus
Microplate reader, and the significance analysis of the results was performed by
ANOVA (test/Tukey, p < 0.05). The blood levels of glucose, total cholesterol, HDL
and triglycerides were evaluated in the control groups in three distinct periods. The
levels of total cholesterol, HDL and triglycerides showed a significant decrease in
the animals treated for 15 days with the lowest concentration. There was a
significant decrease in glucose blood levels at all concentrations tested for 30 days.
The other results showed no significant differences for any of the parameters. Based
on the present work, we highlight the importance of developing further studies with
this substance, since it was able to induce a hypoglycemic state and reduce the
levels of non-esterified fatty acids and total lipids. These results suggest that
increasing blood levels of putrescine may induce disorders in the physiological
regulation of triglycerides and the connection between carbohydrate and lipid
metabolism. Additionally, our data might indicate that around 56 days of treatment,
the organism may be presenting a compensatory biochemical response for
recovering homeostasis.
MO140
Effect of ethanol, methanol or dimethyl sulfoxide on cytochrome P4501A
activity
S. Sakalli, Faculty of Fisheries and Protection of Waters; V. Burkina, University of
South Bohemia in Ceske Budejovice / Faculty of Fisheries and Protection of Waters
South Bohemian Research Center of Aquaculture and Biodiversity of
Hydrocenoses Vodnany Czech Republic; V. Zlabek, University of South Bohemia
in Ceske Budejovice / Faculty of Fisheries and Protection of Waters LECHB; G.
Zamaratskaia, Swedish University of Agricultural Sciences / Department of Food
Science
The impact of three organic solvents on cytochrome P450 (CYP) 1A enzyme
activity was investigated in hepatic microsomes of rainbow trout. Liver samples
collected from nine fish and hepatic microsomal fraction was prepared by
differential centrifugation. Incubation mixture in a total volume of 260 μl consisted
of 0.2 mg microsomal protein, incubation buffer (50 mM potassium phosphate, pH
7.4), the substrate 7-ethoxyresorufin (2 μM) and NADPH (1 mM).
CYP1A-mediated formation of resorufin from 7-ethoxyresorufin (EROD) was
measured in the presence of methanol, ethanol and dimethyl sulfoxide (DMSO) at
concentrations from 0.01% to 3%.We observed a significant reduction in EROD
activity when ethanol, methanol or DMSO at the concentrations above 0.5%
was added. In the presence of 3% of ethanol, EROD activity was completely
blocked, as suggested by undetectable formation of resorufin. No changes in
EROD activity were observed in the presence of organic solvents at
concentrations below 0.5%. To the best of our knowledge, this is the first study
to show a strong in vitro effect of organic solvents on EROD activity in the
microsomes from rainbow trout. These findings should be considered when
designing in vitro metabolic studies with fish hepatic microsomes.\nIdeally,
the concentration of these organic solvents, which might affect CYP1A
activity, for solubilisation of substrates and inhibitors in in vitro microsomal
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studies should be avoided. Further studies are needed to identify organic
solvents with no or minimal effect on CYP450 activity. Such studies should
involve all commonly used probe reactions that represent activity of specific
CYP450 isoforms.\n<strong>Keywords: Organic solvents;
7-ethoxyresorufin-O-deethylase; In vitro model; rainbow
trout.<strong>Acknowledgement : The study was financially supported by the
MEYS of the CR - projects „CENAKVA“ (No. CZ.1.05/2.1.00/01.0024) and
“CENAKVA II“ (No. LO1205 under the NPU I program), by the Grant Agency of
the University of South Bohemia in Ceske Budejovice (No. 087/2013/Z) and by the
Czech Science Foundation (No. P503/11/1130).
MO141
Gender-biased responses in Gammarus pulex exposed to BDE-47: a gel-free
proteomic approach
E. Gismondi, Laboratory of Animal Ecology and Ecotoxicology; G. Mazzucchelli,
University of Liege; E. DePauw, Liege University / Laboratory of Mass
Spectrometry; J. Thome, Liege University / Laboratory of Animal Ecology et
Ecotoxicology
Until now, only few ecotoxicological studies have taken into account toxic effects
on both male and female organisms, whereas gender represents a confounding
factor, and that effects on both genders could allow to better understand the impacts
on populations. In addition, during the last decades, proteomics has been developed
in the field of ecotoxicology due to the fact that proteomic allows to evaluate
changes in protein expressions and thus, to provide information about the
mechanism of actions of xenobiotics. Here, we have investigated variations of
protein expression in caeca tissue of the freshwater amphipod Gammarus pulex
males and females in unstress condition (i.e. Volvic water) and exposed to BDE-47,
by using a “gel-free” proteomic analysis. The gel-free proteomic analysis has
identified 45 proteins, whose 25 proteins were significantly differently expressed
according to gender and/or BDE-47 exposure. These proteins were involved in
several biological processes such as energy metabolism, chaperone proteins, or
transcription/translation. In control condition, 11 proteins were significantly
over-expressed in females, and 6 proteins over-expressed in males. In stress
condition, 7 proteins were differently impacted by BDE-47 according to gender.
For example, catalase was over-expressed in exposed females and under-expressed
in exposed males, as compared to respective controls. Conversely, energy
metabolism proteins were up- regulated in males and down-regulated in females.
Our proteomic study highlights gender-biased impact of BDE-47 exposure,
emphasizing gender as a confounding factor important to take into account in
ecotoxicology effects assessment. Moreover, this study shows that the gel-free
proteomic seems to be a promising proteomic method that it would be interesting to
develop in future ecotoxicological studies to increase protein variations
information, and thus, better understand the mechanism of action of xenobiotics.
MO142
Understanding mechanisms of action of pesticides in Folsomia candida using a
proteomics approach
S.C. Novais, Polytechnic Institute of Leiria / ESTM and GIRM; T.F. Simoes,
Polytechnic Institute of Leiria / ESTM GIRM; T. Natal-da-Luz; J. Renaud,
Department of Life Sciences; J.M. Sousa, Faculty of Engineering of University of
Porto / Chemical Engineering; B. Devreese, Ghent University / Unit for Structural
Biology Laboratory for Protein Biochemistry and Biomolecular Engineering
LProBE; M.F. Lemos, Instituto Politécnico de Leiria / Dept Biology
Collembolans have been traditionally used as soil health indicators through the
assessment of effects at the population level. To further understand the mechanisms
of toxicity behind pesticide contamination and elucidate the chemical modes of
action, it is important to complement such information with responses at lower
levels of biological organization. Ecotoxicoproteomics provides adequate and pillar
techniques for such holistic understanding of the interaction of stressors with
organisms. Folsomia candida is a common and widespread arthropod that has been
extensively used as a “standard” test species for estimating the effects of pesticides
and environmental pollutants on non-target soil arthropods, being very sensitive to
organic compounds. The main aim of the present work was to address the
mechanisms of toxicity of two pesticides, widely used in agriculture, on F. candida
by trying to establish the link between the effects on reproduction with protein
expression patterns. For the assessment of survival and reproduction effects (ISO
11267:1999), the organisms were exposed to the herbicide glyphosate (30.8 %
Montana®) and the fungicide chlorothalonil (38.8% Bravo®500) in a Portuguese
agricultural soil and several effect concentration values (ECx) were estimated.
Organisms were then exposed to the reproduction EC 50 of each pesticide
(glyphosate: 4.95 mg a.i./kg; chlorothalonil: 127.31 mg a.i./kg), as well as to
control conditions, and several time points were tested: 2, 4, 7 and 10 days. After
protein extraction and quantification, each sample of control and pesticide-exposed
organisms followed a shotgun proteomic approach based on liquid chromatography
and tandem mass spectrometry (LC–MS/MS), combined with iTRAQ (isobaric tags
for relative and absolute quantitation) labeling that allows comparative quantitative
multiplex analysis. Different sets of differentially expressed proteins were
identified after exposure to each pesticide, indicating the distinct biological and
metabolic pathways that are being affected. It was also possible to verify that the
pattern of protein expression changed over time. The present results represent the
first attempt to link individual responses of F. candida (effects on reproduction)
182

with the proteome modifications, providing the scientific basis for a more
comprehensive understanding of the mechanisms underlying the individual
responses to the pesticides.
MO143
A systems biological approach to understanding narcosis using C. elegans and
RTgill cell lines
E.K. Brockmeier, University of Liverpool / Functional and Comparative Genomics;
D. Basili, University of Liverpool / Institute of Integrative Biology; G. Hodges,
Unilever Research / Safety and Environmental Assurance Centre; E. Butler,
Cranfield University; S. Gutsell, Unilever / SEAC; F. Falciani, University of
Liverpool / Functional Genomics
Narcotic chemicals act on fundamental cellular functions which can impact a wide
range of species when they enter into the environment. These chemicals represent a
large volume and number of the chemicals used in industrial applications. Currently
there is no mechanistic understanding of narcosis and how this baseline toxicity
occurs on a molecular level. The objective of this project is to use the RT gill cell
line and Caenorhabditis elegans to develop an adverse outcome pathway (AOP) for
narcosis which will be relevant across multiple species. For this project, LC50 data
was generated from both C. elegans and the RT gill cell line from a panel of 30
chemicals, which include 15 proposed non-polar narcotics and 15 proposed polar
narcotics. Based on regression correlations with the existing USEPA LC50 data for
fathead minnow (Pimephales promelas), these predicted narcotics appear to act via
a narcosis mechanism albeit for the nematocidal chemical 2-hydroxyethyl ether.
For molecular endpoints, we exposed C. elegans to 1/10 of the LC50 for 24 hours
and extracted RNA for microarray analysis. From this data set we are able to
determine the impacts of narcotic exposure on this organism as well as to depict the
differences in molecular responses between polar and non-polar narcotics. Using
the SeahorseBiosciencesTM platform, which utilizes fluorescent probes for in vitro
testing of oxygen consumption, we are able to correlate these molecular responses
and lethality concentrations to impacts at the physiological level. Inclusion of in
vitro data from the RT gill cell line provides a complement to these results and
enables the comparison of nematode to aquatic animal responses without the need
for animal testing. These data will be coupled with metabolomics data sets in order
to develop an adverse outcome pathway for narcosis toxicity for comparison with
proposed existing fish based narcosis AOPs. They will also be linked with parallel
studies to be conducted in Daphnia magna to better understand the impacts of this
class of chemical across multiple species. Through this project we will gain a better
understanding using a systems biological approach of the toxic mechanism of
action of this expansive class of environmental toxicants.
MO144
Toxicological studies of polymeric nanoparticles containing essential oil of
neen
L.F. Fraceto, Sao Paulo State University - UNESP / Environmental Chemistry; T.
Pasquoto, Universidade Federal de São Carlos; A. Gonzalez, São Paulo State
University UNESP; E.V. Campos, Sao Paulo State University - UNESP /
Engenharia Ambiental; J.L. Oliveira, São Paulo State University UNESP; R. de
Lima, Universidade de Sorocaba
Neen (Azadirachta indica) is a tree belonging to the Meliaceae family.
Azadirachtin, a tetranortriterpenoid, is the major active ingredient isolated from
neen, which is known to disrupt the metamorphosis of insects. However, the major
problem is its sensitivity to photodegradation so it is rapidly lost when exposed to
sunlight. This limits its use in agriculture because an insecticide should persist long
enough to cause effect in the insect pest. Polymeric nanocapsules are vesicular
system, in which the entrapped substances are confined to an oil core surrounded by
a polymeric wall. The aim of this study was to prepare and characterize polymeric
nanocapsules as a modified release system for neem essential oil in order to
evaluate the toxic effect of these nanoparticles with and without neen oil. The
preparation of the nanocapsules containing different concentrations of neen oil (1,
1.5 and 2%) was performed according to the method of water/oil emulsion and
evaporation of the solvent. The stability of nanoparticles formulations (with and
without neen oil) was investigated by the measurements of some physico-chemical
properties such as mean size diameter, polydispersivity, zeta potential and
encapsulation efficiency as function of time (120 days). The toxicological assays
were done through cytotoxic assays (MTT and Cytometer Image) and genotoxic
assays (comet assay and chromosomal aberrations using Allium cepa). The results
showed that nanocapsules loading neen oil showed good colloidal parameters. All
prepared nanoparticles presented polidispersivity lower than 0.2 showed good
homogeneity of the formulation, zeta potential around -27 mV. The encapsulation
efficiency of neen oil in nanocapsules was higher than 80%. Toxicological assays
showed that in the 3T3 cells the nanoparticles were not cytotoxicity. All
nanoparticles were able to reduce cell viability in HeLa cancer cell type. The MTT
assays showed that nanoparticles with and without neen oil were cytotoxic to
human lymphocytes. According to the Allium cepa results nanoparticles loading
neen oil did not alter the mitotic index and the damages have not index significant.
These preliminary results indicate that the encapsulation of neen oil in polymeric
nanoparticles could be an interesting alternative to control pests in agriculture,
however, the toxicological results indicate that these nanoparticles could be toxic to
non-target organisms. Acknowledgments: Fapesp, Fundunesp, CNPq and CAPES.
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MO145
Identification toxic pathways of graphene nanomaterials in the nematode,
Caenorhabditis elegans using integrated multi-OMICS approach
J. Yang, N. Chatterjee, University of Seoul; S. Kim, Pusan National University; J.
Hong, Kyung Hee University; C.P. Roca, Universitat Rovira i Virgili /
Department of Chemical Engineering; F. Giralt, Universitat Rovira i Virgili; J.
Choi, School of Environmental Engineering Graduate School of Energy and
Environmental system Engineering
Graphene and its derivatives have attracted great research interest for their potential
applications in electronics, energy, materials and biomedical areas. However, little
information of their toxicity and bio-compatibility is available. The system
toxicology approach using ‘multi-OMICS-profiling-techniques’ (transcriptomics,
proteomics and metabolomics) has proven to be a robust tool for unraveling
complex molecular machinery underlying various physiological, and
pathophysiological processes, and they have been successfully utilized in various
fields, including stress biology and toxicology. The integration of these OMICS
technologies has the potential to reveal a much more detailed view of homeostasis
and regulatory networks than when used individually, which is particularly
powerful for elucidating potential mechanisms of toxicity of new chemicals, such
as graphene nanomaterials. In this study, using an integrated multi-OMICS
approach, potential mechanisms of toxicity of graphene nanomaterials were
investigated in the nematode Caenorhabditis elegans. We first screened the toxic
potential and uptake of five different graphene nanomaterials (three kind of
graphene nanoplatelets –pristine, amine and carboxylated and single layered
graphene oxide and few layered graphene oxide) in C. elegans and found that
graphene oxide led to a significant decrease of reproduction. Then, we selected
graphene oxide for further in-depth multi-OMICS study to elucidate the underlying
mechanism of reproductive toxicity. Microarray followed by pathway analysis was
conducted on C. elegans exposed to graphene oxide. Non-targeted NMR based
metabolomics as well as targeted GC-MS based lipidomics, were subsequently
conducted. Multi-OMICS pathway analysis based on networks and with
MetaboAnalyst were also conducted to identify altered pathways by graphene
oxide. Several pathways related to reproduction, such as WNT and MAPK,
emerged from the integrated OMICS analyses. We tried to confirm the link between
these pathways and reproduction decline by using the C. elegans functional
genomics tool. Loss-of-function mutants of genes from these pathways were
exposed to graphene oxide and their responses were compared with that of
wildtype. Overall results suggest that integrated multi-OMICS approaches provide
comprehensive insights of the toxicity of graphene oxide, which will guide further
mechanism study.
MO146
Assessing the effects of silver nanomaterials in Caenorhabditis elegans:
adverse effects, and possible mechanisms of toxicity
P. Samutrtai, D.A. Dyrynda, T.F. Fernandes, Heriot-Watt University / School of
Life Sciences
Given the rise in applications of nanotechnology to a wide range of industries, it is
likely that released nanomaterials will end in the environment. However, the
effects, as well as, the mechanistic pathways of toxicity of engineered
nanomaterials in the environment are not thoroughly known. Therefore, it is
important to investigate any effects induced by these nanomaterials. In this
research, two silver nanomaterials (NM300K and NM302) from the European
Commission's Joint Research Centre (JRC), as well as the effects of a silver salt
were used to assess and compare their toxicities in the nematode Caenorhabditis
elegans. The effect of silver nanomaterials was assessed by studying lethality and
reproduction of particular nematode strains with the absence in specific genes. In
addition, the authors assessed whether oxidative stress was one of the major
pathways involved in the toxicity from nanomaterials by examining the activities of
particular enzymes whose action is to remove reactive oxygen species. However,
other mechanisms that might need to be taken into account in this context are still
being addressed. Therefore, future work will address gene and protein expression in
these nematodes following exposure to these silver nanomaterials. Results from this
work will provide further information on the mechanisms of toxicities from
engineered nanomaterials. This project is funded by Royal Thai government.
MO147
Toxicity evaluation of nanopesticides in model organism Caenorhabditis
elegans
M. Jacques, Federal University of Pampa; J. Oliveira, Unesp / Environmental
Chemistry; E.V. Campos, Sao Paulo State University - UNESP / Engenharia
Ambiental; R. Grillo, Júlio de Mesquita Filho São Paulo StateUniversity; L.F.
Fraceto, Sao Paulo State University - UNESP / Environmental Chemistry; D.S.
Avila, Júlio de Mesquita Filho São Paulo State University
The nanotechnology has developed new formulations containing herbicides in
order to be used in agriculture1.In this context, nanoparticles can increase the
solubility of the bioactive compounds, provide slow release and protect against
premature degradation2. The advantages of nanoparticles as carrier systems are
related to the reduction in the amount of herbicide necessary and diminish the risk
of contamination of water resources due to herbicide leaching2,3.The main objective
of this study was prepare and characterize different nanoparticles (solid lipid
nanoparticles and polymeric nanoparticles) loaded with herbicides (atrazine,
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simazine) and investigate the toxicological effects of these formulations using the
Caenorhabditis elegans organism (nematode founded in soil rich in organic
matter).The preparation of the solid lipid nanoparticles containing herbicides
(atrazine and simazine) was performed according to the method of oil/water
emulsion and evaporation of the solvent4. The polymeric nanoparticles of
poly(ε-caprolactone)nanocapsules containing the atrazine herbicide were prepared
according to the interfacial deposition of pre-formed polymer method5. The
technique of dynamic light-scattering and nanoparticles tracking analysis were used
to determine the size distribution, zeta potential and concentration of nanoparticles.
The worms were exposed to different concentrations of the nanoparticles or
commercial formulation for 48h in NGM (Nematode growth media) plates. Then,
survival, brood size and size of the worms were analyzed. The results showed that
solid lipid nanoparticles and poly(ε-caprolactone) nanocapsules with and without
herbicides presented good colloidal properties. The toxicological assays showed
that the nanoparticles (loading or not herbicides) presented toxic effect, such as
mortality in all concentrations, reduction in the viability of eggs laid and the size of
the worm, when compared with commercial formulation of herbicides. The toxic
effects of the nanoparticles (loaded or not with herbicides) could be related to the
interaction of the nanoparticles with the C. Elegans organisms and further
investigation is need in order to understand the toxic mechanism of these systems.
These preliminary results are very important in order to obtain information about
the security of these nano carriers before their use in agriculture.
Acknowledgments: Fapesp, Fundunesp, CNPq and CAPES.
MO148
DNA damage in Enchytraeus crypticus - optimization and assessment in Ag
materials
V.L. Maria, Biology Department of Aveiro University / Biology CESAM; S.
Guilherme, Universidade de Aveiro / Biology; M. Amorim, Universidade de
Aveiro / Department of Biology and CESAM
Enchytraeids are representative of the terrestrial ecosystem and have been
standardized for soil ecotoxicology (survival, reproduction). Further, various
additional tools at molecular and biochemical level have been optimised making it a
key model species. Nevertheless genotoxic effects have not yet been optimized and
assessed. Hence, the primary aim of the current study was to implement and
validate the genotoxicity assessment using (i) a recognized genotoxic compound as
positive control, (ii) a negative control with organisms from cultures to assess
background DNA damage, and (iii) testing Ag materials. DNA strand-breaks
related to Ag NM exposure are already well-known for invertebrates (i.e.
nematodes, mussels). DNA damage was estimated applying the in vivo alkaline
Comet assay with whole organisms exposed to a range of reproduction effect
concentrations (EC20, EC50 and EC80) of Ag during 0, 3 and 7 days. A
time-course genotoxic dynamics was shown as well as a dose response; hence DNA
damage can be an important endpoint for E. crypticus ecotoxicological assays.
MO149
Toxicogenomic profile linked to higher level of the soil invertebrate
Enchytraeus crypticus to Ni nanoparticles
S.I. Gomes, University of Aveiro / Department of Biology CESAM; J.J.
Scott-Fordsmand, Aarhus University / Department of Bioscience Terrestrial
Ecology; M. Amorim, Universidade de Aveiro / Department of Biology and
CESAM
The potential impact and the mechanisms of toxicity of Ni-Nanomaterials
(Ni-NMs) on the environment is still poorly understood, in particular in soil
organisms. The understanding of the mechanisms of toxicity enabled by -omic
techniques may provide tools which enable the prediction of long-term effects,
based on shorter term measures, thus improving the ability to predict risk of NMs.
The aims of the present study are to understand the mechanisms of response (based
on gene expression analysis) of the soil invertebrate Enchytraeus crypticus
(Oligochaeta, Enchytraeidae) to Ni-NPs (in comparison with NiNO3) and to link the
knowledge provided by gene expression analysis with effects at higher levels of
biological organization (e.g. energy budgets, reproduction, survival). To investigate
this, organisms were exposed to the reproduction-effect concentrations EC20 and
EC50 of Ni-NPs (and NiNO3 for comparison) for 3 and 7 days, and the effects on
organisms’ gene expression were investigated using a 4x44K custom Agilent
microarray (developed for the test species). Results showed a clear differentiation
between times of exposure, with a higher number of genes being affected after 3
days of exposure. Further, a clear separation between NPs and Ni salt was profiled,
indicating specific mechanisms of response or different time events. The
mechanistic information provided by gene expression analysis was integrated with
effects at higher level of biological organization in an Adverse Outcome Pathway
(AOP) format allowing a visualisation and integration of knowledge. Keywords:
High-throughput, modes of action, nickel nanoparticles, soil
MO150
TiO2 nanoparticles alter iron homeostasis as revealed by PrrF sRNA
modulation with Pseudomonas brassicacearum
W. Liu, School of Environmental Science and Technology, Dalian University of
Technology / School of Environmental Science and Technology; M. Bertrand,
CNRS / Laboratory of Microbial Ecology of the Rhizosphere Extreme
Environments LEMiRE UMR CNRSCEAAix Marseille University CEA
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Cadarache SaintPaulLezDurance iCEINT CEREGE Europole de larbois Aix e;
C. Chaneac, LCMCP - UPMC (Paris VI); C. SANTAELLA,
CNRSCEAAix-Marseille Université / Plant Biology and Microbial Biotechnology;
W. Achouak, UMR 7265 CNRS-CEA-Aix Marseille Univ / LLaboratory of
Microbial Ecology of the Rhizosphere Extreme Environments LEMiRE UMR
CNRSCEAAix Marseille University CEA Cadarache SaintPaulLezDurance
iCEINT CEREGE Europole de larbois Aix
Titanium dioxide nanoparticles (NPs) have been widely applied in daily life. They
are used, mainly in pigments, with 70% of its production volume applied in paints,
plastics, inks, foods, and toothpastes. Due to its larger use in the industry and daily
life, many TiO2 residues are released into the environment, and currently, TiO2 NPs
are being considered an emerging environmental contaminant. The aim of this
study was to question whether TiO2 NPs with different size-range, crystalline form
could affect iron homeostasis with Pseudomonas brassicacearum a plant
root-associated bacterium (Achouak et al. 2000). Under iron-limitation,
Escherichia coli produces a small regulatory RNA (sRNA) RyhB, which functions
to facilitate degradation of the mRNAs of several target genes encoding
iron-utilizing enzymes, iron acquisition systems, and iron storage factors (Masse
and Gottesman 2002). This phenomenon is now referred to as an “iron-sparing”
response. In Pseudomonas species, regulation of iron homeostasis involves two (or
more) sRNA named PrrF (for Pseudomonas regulatory RNA involving iron), which
are functionally analogues to RyHB (Wilderman et al. 2004). Two PrrF sRNAs
were identified in the genome of P. brassicacearum (Ortet et al. 2011), prrF1 and
prrF2. To investigate the role of TiO2 NPs in iron homeostasis with
P. brassicacearum, we prepared two shapes of anatase titania particles, and
determined their biological activity by analysing TiO2 NPs-bacterial interaction,
their impact on iron content and prrF1 and prrF2 sRNA expression. It was essential
to properly prepare and characterize nanoparticles before and after utilization in
vitro. To overcome the analytical challenges associated to the tracing unlabelled
TiO2 NPs, we used hyperspectral microscopy and inductively coupled plasma mass
spectrometry (ICP-MS). Overall, the results of the present study demonstrated that
TiO2 NPs did not show any impact on bacterial growth, however they altered the
bacterial physiology as they induced an oxidant stress and altered iron homeostasis.
Although we used two different crystalline forms that differ by the size and the
shape, we noticed almost the same mechanism of toxicity towards bacteria. Our
findings yield new insights into the mechanism underlying the TiO2 NPs toxicity
toward bacteria. The expression of prrF sRNA represented a good indicator of
intracellular iron status and consequently of the mode of TiO2 NPs action. //
MO151
TiO2 Nanoparticles: evaluation of the cyto and genotoxicity and effects on soil
microbiota
M. Pascoli, University of Sorocaba; T. Pasquoto, Federal University of Sao Carlos
UFSCar Soroca / Biotechnology; D.T. Rheder, Uniso / Biotechnology; E.V.
Campos, Sao Paulo State University - UNESP / Engenharia Ambiental; C.R.
Maruyama, Federal University of Sao Carlos UFSCar Soroca / Biotechnology;
L.F. Fraceto, Sao Paulo State University - UNESP / Environmental Chemistry; R.d.
Lima, Uniso / Biotechnology
Among all metallic nanomaterials Titanium Dioxide (NP-TiO2) is one of the most
worrying due to its high production and use in commercial goods. In both soil and
water the nanoparticles can suffer alterations and interact with soil components,
increasing its toxicity. Within this context, this work has investigated titanium
dioxide nanoparticles 100% Anatase (Aldrich) and a mixture of 80% Anatase and
20% Rutile (Aeroxide - P25 Degusta) and its physicochemical alterations and the
relation to the medium in which it disperses, as well as the toxicity. For the
evaluation some molecular and feasibility analyses were performed (MIC and UFC
counting) of soil microbiota, as well as analyses on the cytotoxicity and
genotoxicity through Allium cepa analyses, Comet analyses, MTT and Image
Citometry. The behavior of physicochemical titanium dioxide nanoparticles in
different mediums (DMEN, McCoy, RPMI and water) in the presence or absence of
UV light presented alterations, that reflected in some cytotoxicity and genotoxicity
tests, once NP-TiO2 (Anatase e Aeroxide) show different behavior depending on
the medium they are dispersed. In Allium cepa tests the nanoparticles presented
significant alterations in the concentrations tested (1, 10 e 100 ug/mL). The results
related to the analyses of comet at 1 and 10µg/mL presented damage rates
significantly different when compared to the control in all treatments. Regarding
the differences found between the two types of nanoparticles we could observe that
the results presented significant differences for concentrations at 10µg/mL without
exposure to ultraviolet light, being the damages on Anatase nanoparticles stronger
and at the concentration at 1 and 10µg/mL with exposure to ultraviolet light, being
NP-TiO2 (Anatase) always more genotoxic than NP-TiO2 (Aeroxide). The studies
performed with soil microbiota showed that over time some variation occurred in
relation to the type of existing bacteria variation, which has also occurred among
the different NP-TiO2 tested. The physicochemical characterization proved to be
essential for the best understanding of the biological effects of NPs. The
contribution of the present work for the area of nanoparticles toxicity is of great
value once it helps on the understanding of the behavior of these materials, what is
essential for their use in a safe way, causing minimum damage to the environment
and human beings.
MO152
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Canola plant potentiates the response of a soil-microbes ecosystem to cerium
oxide nanomaterials
M. Hamidat, Aix Marseille Université / Laboratory of Microbial Ecology of the
Rhizosphere and Extreme Environments LEMiRE UMR CNRS CEA Aix
Marseille University iCEINT CEREGE Europole de larbois Aix en Provence
France; M. Barakat, CNRS / Laboratory of Microbial Ecology of the Rhizosphere
Extreme Environments LEMiRE UMR CNRS CEA Aix Marseille iCEINT
CEREGE Europole de larbois Aix en Provence FranceUniversity; P. Ortet, CEA
Cadarache / Laboratory of Microbial Ecology of the Rhizosphere Extreme
Environments LEMiRE UMR CNRS CEA Aix Marseille University iCEINT
CEREGE Europole de larbois Aix en Provence France; W. Achouak, UMR 7265
CNRS-CEA-Aix Marseille Univ / LLaboratory of Microbial Ecology of the
Rhizosphere Extreme Environments LEMiRE UMR CNRSCEAAix Marseille
University CEA Cadarache SaintPaulLezDurance iCEINT CEREGE Europole
de larbois Aix; C. SANTAELLA, CNRSCEAAix-Marseille Université / Plant
Biology and Microbial Biotechnology
With a global production of 10,000 metric tons/yr, CeO2 nanomaterials have a wide
scope of applications in industrial processes and in everyday consumer products1.
The dissemination of these nanoparticles raises environmental concerns especially
for soils through the disposal of biosolids2. Soil is a complex system that hosts a
complex food web, which will include plants and bacteria. In the literature, there are
already strong evidences that CeO2 nanomaterials have deleterious effects on plants
and on soil bacterial communities. Recently, Ge et al.3 showed that nano-CeO2 (0.1
g kg−1) did not affect soil microbial communities, but altered soil bacterial
communities in soybean planted soils, showing that plants interactively stimulate
nano-CeO2 effects in soil, possibly due to belowground C shifts since plant growth
was impacted3. Still, current knowledge on CeO2 nanomaterials on soil-based
ecosystem comes from exposure to concentration of NMs that are far from those
predicted in soil (0.28 - 1.12 mg kg-1)4 or even in biosolids (0.53–9.10 mg kg−1)5. In
order to focus on more realistic exposure, we have explored the response of canola
(Brassica napus) to nanoCeO2 added in soil at 1 mg kg-1. Pristine or citrate-coated
nanoCeO2, with different average particle sizes and surface reactivity were used to
assess relationships between nano-design and impacts on a soil-plant-microbe
ecosystem. We examined the response of three different compartments that form
this system, i.e. the unplanted soil, the rhizosphere and the plant roots. We analyzed
microbial enzymatic activities for carbon, nitrogen, phosphorus recycling and the
microbial community structure by pyrosequencing of 16S rRNA genes. The
presentation will focus on how nanoCeO2 nanomaterials differentially alter
microbial activities and/or microbial communities structure depending on the
compartment (unplanted, rhizosphere or root) that is considered, and without effect
on plant growth. The design and physico-chemical properties of the CeO2
nanomaterials also strongly modulate the impacts. Fundings: MESONNET
ANR-10-NANO-0006, SERENADE Excellence Laboratory, CNRS, CEA Keller
and Lazareva, 2014. Environ Sci Techno. Lett, 1:65 Collin et al., 2014. Environ Sci:
Nano, 2014, 1: 533 Ge et al, 2014. Environ Sci Technol, 2014, 48:13489 Park et al.,
2008. Inhalation Toxicology 20:547 Lazareva et al. 2014. ACS Sustainable Chem
Eng, 2:1656
MO153
Molecular assessment of bacterial community dynamics and functional
endpoints during sediment bioaccumulation tests
N. Diepens, Wageningen University / Department of Aquatic Ecology and Water
Quality Management; M.R. Dimitrov, Wageningen University and Research
Centre; A.A. Koelmans, Wageningen University / Aquatic Ecology and Water
Quality Management Group; H. Smidt, Wageningen University / Laboratory of
Microbiology
Whole sediment toxicity tests play an important role in the environmental risk
assessment of chemicals. It is not clear, however, to what extent changing microbial
community composition and associated functions affect test results. We assessed
the development of bacterial communities in artificial sediment during all stages of
a 28 d bioaccumulation test with PCBs and chlorpyrifos and four marine benthic
invertebrates. Denaturing gradient gel electrophoresis and 454-pyrosequencing of
PCR-amplified 16S ribosomal RNA genes were used to characterise bacterial
community structure. Abundance of total bacteria and selected genes involved in
important microbial mediated ecosystem functions were measured by quantitative
PCR. Variables such as sediment organic matter, invertebrate species, and time
affected bacterial diversity, community composition, and ecologically relevant
functional endpoints, such as abundance of nitrogen-fixing bacteria,
ammonia-oxidizing bacteria, denitrifying bacteria, sulphate-reducing bacteria, and
bacteria capable of hydrolyzing organophosphate compounds. This implies that
microbial dynamics is likely to affect chemical degradation, biotransformation, and
water quality variables that in turn can affect the outcomes of sediment tests for the
target species and consequentially the risk assessment. To our knowledge, this is the
first work to describe dynamics of bacterial community structure and associated
functional attributes during a bioaccumulation test using complementary molecular
tools.
MO154
Evaluation of native microbial soil populations at a trichloroethylene
contaminated Superfund site in the presence of a permeable reactive barrier
(biowall) using a metagenomics approach.
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G.T. Nino de Guzman, Department of Civil and Environmental Engineering; C.J.
Hapeman, USDA-ARS; L. McConnell, USDA Agricultural Research Service /
Environmental Management and Biporoduct Utilization Laboratory; P. Millner,
United States Department of Agriculture / ARS; A. Torrents, University of
Maryland / Civil and Environmental Eng; B. Kjellerup, Goucher College
The Beaverdam Road Landfill occupies 3.5 acres and was an active disposal site for
miscellaneous non-hazardous waste from 1943 to 1990, before being capped. In
1994, this site was included on the Nation Priorities List (NPL) for periodic
inspection and remediation in accordance with the program regulations. In 2002,
trichloroethylene (TCE) was identified in the groundwater as high as 435 ppb,
whereas the Maximum Contaminant Level (MCL) in drinking water is 5 ppb. The
contaminant source remains unidentified. The construction of a permeable reactive
barrier (PRB) was determined to be the least invasive method of remediation.
Previous research in this field has focused on rudimentary interactions between
PRB materials and TCE either in situ or in lab-scale reactors under ideal conditions,
instead of the temperature range common to groundwater (10-15°C), a critical
component to TCE behavior. Furthermore, the subsequent microbial colonization
of the PRB material from the surrounding soil microbiota has not been sufficiently
investigated. The objectives of this study were to determine if any TCE-degrading
microbial communities could be found in the site soil and if they could ultimately
colonize the PRB material to increase the degradation capability of the engineered
structure. DNA was extracted from native soil samples from a highly, a moderately,
and an uncontaminated area at the site to evaluate the microbial communities for
TCE degradation potential. DNA was also extracted from the PRB building
material shortly after installation and one year later, to track the colonization of the
material. Microbial identification and monitoring has been done utilizing 16S
rRNA sequencing and taxomic analysis (Illumina HiSeq2500). The presence of
tceA, vcrA, and bvcA genes, linked to TCE degradation, were applied for
quantitative analysis using qPCR. A commercially available consortium, SDC-9
(Shaw Environmental, Inc., Lawrenceville, NJ), was used as a control to gauge
Dehalococcoides spp. behavior and presence in this environment. Anaerobic batch
reactors (12°C) were subsequently constructed and packed with mulch, compost,
and general-purpose sand either with or without zero-valent iron (ZVI) and/or
glycerol to determine TCE degradation potential. If TCE degrading microbial
communities were not able to colonize the PRB materials in the field, augmentation
options will be explored at the bench scale then evaluated for deployment in the
field.
MO155
Microbiome analysis to identify species and biomarkers for water quality
monitoring and bioremediation
T. Van Rossum, Simon Fraser University / Department of Molecular Biology and
Biochemistry; M.A. Peabody, Simon Fraser Univeristy / Department of Molecular
Biology and Biochemistry; M.I. Uyaguari Diaz, University of British Columbia; M.
Pylatuk, Simon Fraser University / Biology; K. Cronin, M.A. Croxen, University of
British Columbia; A. Crisan, British Columbia Centre for Disease Control; E.J.
Griffiths, R. Lo, Simon Fraser Univeristy; H.L. Osachoff, BC Ministry of
Environment / Land Remediation Section; X.A. Tian, W.W. Hsiao, C.A. Suttle,
N.A. Prystajecky, J.L. Isaac-Renton, P.K. Tang, University of British Columbia; C.
Kennedy, Simon Fraser University; F.S. Brinkman, Simon Fraser University /
Molecular Biology and Biochemistry
Using metagenomic sequencing, we are profiling microbial taxa and genes across
contaminated watersheds to identify specific genetic biomarkers of pollution
associated with agriculture, urbanization, and mining. We have collected a year of
monthly river water samples from seven sites in protected, urban, and agricultural
watersheds around the Southwestern coast of Canada, plus hourly samples in
selected months. We have also collected river-bed biofilm samples from up and
downstream of a point source of copper contamination. For each sample, we have
recorded physical, chemical and biological water quality data and are surveying
protists, fungi, bacteria and viruses by sequencing both phylogenetic marker genes
and shotgun metagenomic DNA. Using this data, we are identifying taxa and genes
that are differentially abundant between sampling sites and that correlate with
environmental conditions. We are using these relationships in the agriculturallyand urban-affected data to develop a panel of quantitative polymerase chain
reaction (qPCR) biomarkers to assess water quality. In the metal-affected data, we
are investigating how these relationships might reveal a microbial role in this
instance of natural copper depletion and whether this system could inform further
bioremediation strategies. This work is the most comprehensive analysis of
watershed microbiomes over space and time to date, and may aid identification of
more diverse forms of contamination and their likely sources, as well as potential
bioremediation tools. This work demonstrates how new community-level
microbiome sequencing can be leveraged to improve existing applications of
biomarkers for environmental monitoring.
MO156
Microbial responses to diffusive pollution in seawater
m. vila-costa; M. Fernández-Pinos, IDAEA CSIC; T. Alioto, CNAG; B. Pina,
IDAEA-CSIC / Environmental Chemistry; X. Irigoyen, King Abdullah University
of Science and Technology; J. Dachs, IDAEA-CSIC / Environmental Chemistry
Increasing trace amounts of thousands of man-made organic pollutants (OPs) and
hydrocarbons reach seawaters mainly through run-off, riverine and diffuse
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atmospheric inputs. The fraction of marine dissolved organic matter (DOM)
accounted by OPs remains unknown due to the analytical complexity to analyse
both pools. However, this assessment is important because OPs are hydrophobic,
and thus tend to concentrate in marine biota at higher intracellular concentrations
than in seawater. Besides bioconcentration, prokaryotes (the main consumers of
DOM) can degrade some OPs as indicated by few indirect field evidences. Whereas
a handful studies have seen an important impact on phytoplankton by the myriad of
OP present in seawater (and not when considering just few OPs), the effects of
OPs on heterotrophic microorganisms biodiversity and functionality is unknown.
We have applied metatranscriptomic approach in enrichments of seawater from the
Atlantic and Pacific oceans adding a complex mixture of naturally occurring
organic pollutants at similar concentrations than those found in seawater in order to
analyze the effects of the known and unknown fraction of pollutants to the marine
picoplankton, including the phototrophic and heterotrophic fraction. Preliminar
results show that the pool of organic pollutants had a higher inhibitory effect on cell
performance of phototrophic cells although their abundances were slightly affected,
consistent with the non-lethal effects of the low concentrations of pollutant
mixtures in the treatments. On the other hand, heterotrophic groups of bacteria
benefited from the carbon supply of POPs to increase their activities.
MO157
Individual, physiological and molecular stress responses exposed to ionising
radiation in Lemna minor
a. van hoeck; N. Horemans, Belgean Nuclear Research Centre (SCK-CEN) /
Biosphere Impact Studies; R. Blust, University of Antwerp / Systemic
Physiological and Ecotoxicological Research Department of Biology; D. Knapen,
University of Antwerp / Zebrafishlab Dept Veterinary Sciences; H. Vandenhove,
Belgian Nuclear Research Centre SCKCEN / Biosphere Impact Studies
The biological effects and interactions of different radiation types in plants are still
far from understood. Additional knowledge on the impact of ionising radiation in
plants on individual, biochemical and molecular level will help to unravel the toxic
mode of action. Among different radiation types, gamma radiation treatments have
been mostly studied both in lab and field studies to derive the biological impact of
radiation toxicity in organisms. However, environmental relevant studies on
chronic low-dose gamma exposures are scarce. Exposure to gamma radiation can
induce ionisation events causing an increase in reactive oxygen species (ROS) and
inducing damage to biological material like DNA, lipids and structural proteins.
The present study aimed at evaluating individual, physiological and molecular
endpoints to understand the mode of action of ionising radiation stress in plants.
The floating freshwater plant Lemna minor was chosen as model system. In an
effort to strengthen duckweed genomic research, we sequenced the genome of
Lemna minor using Illumina sequencing platform. Plants were being exposed to an
external gamma radiation source for seven days. The classic growth related
endpoints on plant biomass and frond area and frond number, were measured and
compared with biochemical and molecular endpoints. A dose-response curve with
60% growth inhibition was obtained on plant growth. Additionally, Lemna plants
showed also dose-dependent responses in anti-oxidative defense activities, nucleic
acid modifications and a shift in ploidy level. Transcriptomic data of recently
performed RNAseq runs are currently analyzed to evaluate protein-coding gene
expression levels. The observed physiological changes and ongoing RNA-seq
investigations will help to unravel response mechanisms for ionising radiation in
plant systems. As multiple levels in biological organisation of the organism were
considered, and also different dose rates taken into account, this approach allows a
better understanding of the toxic mode of action of radiation stress in higher plants.
This research was supported by the European Commission Contract
Fission-2010-3.5.1-269672 to Strategy for Allied Radioecology
(www.star-radioecology.org) and a project of the Fund for Scientific Research
(FWO-Vlaanderen, G.A040.11N)
MO158
High-resolution arrays to investigate the occurrence of a stress syndrome in
mussel caged in the Baltic Sea
F. Dondero, Università del Piemonte Orientale Avogadro / DiSIT; I. Saggese,
University of Piemonte Orientale / Department of Sciences and Technological
Innovation; R. Turja, Finnish Environment Institute, SYKE / Marine Research
Centre; K.K. Lehtonen, Finnish Environment Institute / Marine Research Centre
We used a newly developed high-resolution arrays based on Agilent Technologies
Inc. SureDesign to investigate high-throughput transcriptional changes in Mytilus
spp tissues (digestive gland) obtained from specimens caged in four previously
characterized field sites (S1, S2 in Sundsvall; G1, G2 in Gavle) receiving different
pollutant loads and located in the Baltic Sea, Sweden. The new Mytilus spp
microarray encompasses 15744 annotated mussel genes originated from RNA-seq
and further sequence data assembly of about 22 million short reads (100 bp paired
end sequences) obtained from multi-tissue libraries of either M. galloprovincialis or
M. trossulus. The new microarray has been functionally annotated for biological
processes, molecular functions and cellular components using the Crassostrea gigas
genome data (Zhang et al., 2012, doi:10.1038/nature11413). RNA samples
obtained from the four specimen groups were hybridized onto the array in single
color mode and further analyzed to identify differentially expressed genes and
pathway analysis based on the Gene Ontology. Our results showed statistically
significant differences (1W, 2W ANOVA) for gene expression patterns along with
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the occurrence of adverse outcome pathways as highlighted from a hyper-geometric
statistics of GO terms associated to differentially expressed genes. In particular in
tissues from specimens sampled at S1 site, pathway analysis showed the
implication of genes that may be involved in metabolic disorders linked to
aminosugar utilization, endosomal trafficking, humoral immune response, typical
of a pollutant stress-response. Correlation with complementary molecular approach
(quantitative PCR) and functional data obtained from physiological markers is
ongoing to identify robust predictors of stress syndrome occurring in a low salinity
environment such as the Baltic Sea.
MO159
Application of RNA-seq in Brassica oleracea toward molecular
ecotoxicological studies
S. Dumez, University Lille2 / Laboratory of plant and fungal sciences; F. Brulle,
Unité Expertise in Toxicology Ecotoxicology of Substances DRC VIVA ETES;
D. Cuny, University of Lille 2
Brassica oleracea (cabbage) is one of the selected species recommended by OECD
for the testing of chemicals in soils but this plant has also already been employed for
atmospheric pollution biomonitoring purposes. Despite its close relationship with
the model plant Arabidopsis thaliana, and saw its genome partially been sequenced,
few sequences are available in the Genbank nucleotidic database and a precise
functional annotation is still missing. Nowadays, New Generation Sequencing
methods (NGS) represent useful technologies that respond quickly to a lack of
molecular data in non-model species and allow a fast obtaining of a huge amount of
nucleotidic sequence information. These techniques allow the sequencing of all or a
part of a genome or a transcriptome, the latter in order to get extensive cDNA
information. Here we introduce the transcriptome sequencing of Brassica oleracea
var. viridis leaves by using 454 pyrosequencing. Normalized cDNAs from 9
different experimental conditions yielded 275 446 expressed sequence tags (ESTs),
assembled in 33 925 contigs and 42 654 singletons. By using Blast2Go online
software, 86.2 % of the sequences got positive results in BlastX searches (E-value
≤1.10-6) and, based on Gene Ontology classification, functional annotations were
recovered for 76.3% of them. 43% of blasted sequences found homologies with
those of the model-plant A. thaliana. KEGG searches show that the annotated
sequences are associated with 140 metabolic pathways including xenobiotics
biodegradation and metabolism, signaling molecules, etc…and upon all the
transcripts produced, we found numbered stress responsive genes and cell defense
related genes (enzymatic anti-oxidative machinery, DNA repair, cytochromes P450
coding genes…), all being potentially of interest for monitoring the effects of
pollutants at the molecular level in the leaf of B. oleracea. All of these results make
ecotoxicogenomic studies now possible in this plant species.
MO160
Comparison of different DNA extraction methods for marine periphyton and
its implications for ecotoxico-metagenomics
N. Corcoll, Department of Biological and Environmental Science; M.K. Eriksson,
Chalmers University of Technology / Department of Shipping and Marine
Technology; T. Backhaus, University of Gothenburg / Department of Biological
and Environmental Sciences
This is a time with unprecedented capacity of DNA sequencing technologies for
metagenomic analysis (identifying new genes and species living in environmental
samples) in natural communities. However, sequencing efforts on non-model
organisms or communities, such as marine periphyton communities, are still scarce
in ecotoxicology. Also, uncertainties in basic aspects, such as choice of appropriate
DNA extraction method, are still not resolved. This study aims to compare the
effects of different DNA extraction methods for marine periphyton in terms of
DNA yield, purity and integrity, as well as eukaryotic and prokaryotic diversity.
Cost-effectiveness among the methods was also assessed. Four different methods
(the Plant DNAzol reagent (Invitrogen), the Fast DNA Spin kit for soil (MP
Biomedicals), the PowerPlant and the PowerBiofilm DNA Isolation Kits (MoBio
Laboratories)) commonly used for DNA extraction of eukaryotic and prokaryotic
microorganisms from marine periphyton were compared. Results showed that the
commercial method Plant DNAzol reagent and the Fast DNA Spin kit for soil
appear to be the best to extract high quantities of DNA (> 50 ng/μL). DNA
fragments obtained with these methods cover a wide range of sizes, from 250 to
15000 bp. With the PowerPlant and the PowerBiofilmDNA Isolation Kits, lower
amounts of DNA were obtained (< 23 ng/μL), but the purity of these extractions, in
terms of protein and polysaccharide contamination, was higher. Extractions from
these latter kits also produced DNA size distributions with larger sizes, between
3000 and 15000 bp. Obtained DNA products were used for amplicon sequencing of
the 18S rRNA and 16S rRNA genes, targeting eukaryotes and prokaryotes,
respectively. Such DNA amplicon sequencing will be a powerful tool to compare
community composition and biodiversity across samples, and to select DNA
extraction method for further metagenomics of periphyton communities exposed to
toxicants.
MO161
Lead exposure induces changes in 5-hydroxymethylcytosine clusters in CpG
islands in human embryonic stem cells and umbilical cord blood.
A. Sen, Wayne State University / Department of ObGyn; P. Cingolani, McGill
University / School of Computer Science; M. Senut, Wayne State University /
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Institute of Environmental Health; S. Land, Wayne State University / Department
of Obstetrics and Gynaecology; R. Wright, Mount Sinai School of Medicine; A.
Baccarelli, Harvard School of Public Health; D. Ruden, Wayne State University /
Department of ObGyn
Prenatal exposure to neurotoxicants such as Lead (Pb) may cause stable changes in
the DNA methylation (5mC) profile of the fetal genome. Several studies have
reported correlation between modification of DNA methylation early during
development and predisposition an individual to adult onset diseases. However,
only a handful of studies have examined its effect on the DNA de-methylation
pathway, specifically the dynamic changes of the 5-hydroxymethylcytosine
(5hmC) profile. The Next generation sequencing techniques for detection of
differences in 5hmC are cost prohibitive and cannot be used routinely for
epidemiological studies. Therefore, we developed a novel implementation of
Infinium™ Human methylation 450K array, which we named the HMeDIP-450K
array, to explore Pb-exposure dependent 5hmC changes in-vitro model and later in
a small human cohort. The HMeDIP-450K array we first perform a 5hmC
enrichment with 5hmC specific antibodies and analyze the enriched DNA with
HM450K array. For downstream analysis we model 5hmC as clusters of correlated,
adjacent CpG sites, which are co-regulated by Pb exposure (A-clustering) which we
define as high density 5hmC regions. We further validate the 5hmC clusters by a
bisulfite independent 5hmC detection technique called Pvu-Seq. To determine the
functional consequence of the change in Pb dependent change in 5hmC in high
density clusters, we are currently conducting the gene expression studies. Our data
from the in-vitro model Pb-exposure suggest that the HMeDIP-450K array might
be able to predict functionally relevant changes in 5hmC profile. To determine if the
HMeDIP-450K array is useful tool for study Pb-dependent 5hmC changes in a
human cohort; we expand our study to include umbilical cord blood DNA from 48
mother-infant pairs from the ELEMENT cohort from Mexico city, Mexico. Our
data show that Pb-associated changes in the 5hmC profiles can be divided into
sex-dependent and sex-independent categories. In conclusion, in this study, using a
novel implementation of HM450K array, we have identified several 5hmC genomic
loci, which we believe might have some potential as early biomarkers of
Pb-exposure.
MO162
Impact of Cd and Pb impregnation on the health of an adult population
neighbouring a landfill : a case study.
M. Cabral, Université Cheikh Anta Diop; A. Verdin, Université du Littoral Côte
dOpale / Unité de Chimie Environnementale et Interactions sur le Vivant UCEIV
EA; G. Garcon, University of Lille 2; A. Touré, C. Diop, M. Fall, Université Cheikh
Anta Diop; S. Bouhsina, D. Dewaele, F. Cazier, Université du Littoral Côte dOpale;
A. Tall Dia, Université Cheikh Anta Diop; P. Shirali, Université du Littoral Côte
dOpale; A. Diouf, Université Cheikh Anta Diop
This case-control study dealt with the health adverse effects within the population
neighboring the Mbeubeuss waste dump, which is located near the district of
Malika (Diamalaye II) in Dakar (Senegal). All the household and industrial waste
arising from Dakar are stored in this open landfill without being covered and are
therefore possible sources of Pb and Cd contaminated air emissions and lixiviates.
The objective of this study is part of improving the health of the population
neighboring Mbeubeuss by determining Pb and Cd concentrations both in
environment and humans, and studying possible renal function alterations within
the adults. Soil and air samples were collected in the control site (Darou Salam) and
the waste dump neighboring site (Diamalaye II). Control and exposed adults were
recruited as living in Darou Salam (n = 52) and in Diamalaye II (n = 77). Pb and Cd
concentrations in soil, air and biological samples were determined. Moreover, we
were interested in analyzing some impregnation (zinc protoporphyrin,
d-aminolevulinic acid dehydratase) and oxidative stress biomarkers
(malonedialdehyde, gluthatione status), in addition to several nephrotoxicity
parameters (creatinuria, proteinuria, lactate dehydrogenase, CC16 protein,
glutathione S-transferase-alpha and retinol binding protein) in blood and/or urine.
The results showed the significant Pb and Cd contamination of the soil and air
samples derived from the landfill, and therefore of the neighboring population of
adults. This critical exposure to environmental Pb and Cd had some harmful
consequences for their health, as shown by the reported oxidative stress and
nephrotoxicity signs.
MO163
-Omic profiles of Xenopus A6 kidney cells by ATR-FTIR or Raman
spectroscopy and LC-MS with computational analysis
E. Gorrochategui, Analytical Environmental Chemistry; C. Porte, CSIC - IIQAB /
Environmental Chemistry; R. Strong, Lancaster University / Centre for
Biophotonics; S. Lacorte, IDAEA-CSIC / Environmental Chemistry; R. Tauler,
IDAEA-CSIC; F. Martin, Lancaster University
Keywords: Omic LC-MS/IR/Raman profiles, Xenopus laevis (A6), Chemometrics
The exposure of organisms to environmental pollutants, such as perfluoroalkylated
substances (PFASs), can result in unknown effects in their mRNA, protein or
metabolite systems. Thus, the study of their –omic profiles appears as an urgent
issue since it can provide very meaningful information about the biological
responses of the organisms exposed to potentially toxic environmental insults.
Infrared or Raman spectroscopy techniques have been developed as excellent
tools for initial characterisation, providing information of the molecular
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composition of the interrogated biological specimens1. Moreover, high resolution
mass spectrometric techniques appear to be powerful tools for further
characterisation, providing information on elemental composition and thus,
allowing the identification of potential biomarkers. However, the large amounts
of data generated with such techniques complicates the extraction of distinguishing
features. Chemometric methods, such as principal component analysis (PCA),
have evolved as powerful tools to address this issue, enabling fast data processing.
Moreover, multivariate curve resolution-alternating least squares (MCR-ALS)2,3
allows for a distinct resolution of the profiling problem in LC-MS, which results in
a better identification of unknowns4. In the present study, the effects of four
PFASs, named perfluorobutanesulfonate (PFBS), perfluorooctanesulfonate
(PFOS), perfluorooctanoic acid (PFOA) and perfluorononanoic acid (PFNA) were
studied in the Xenopus laevis (A6) kidney cell line by attenuated total reflection
Fourier-transform infrared (ATR-FTIR) spectroscopy, Raman spectroscopy and
ultra-high performance liquid chromatography coupled to time-of-flight mass
spectrometry (UHPLC-TOF-MS). Particular emphasis was placed on the analysis
of their effects on cellular lipids in an attempt to evaluate the individual effects of
the four PFASs on cellular membranes, which were previously determined for a
mixture of eight PFASs5. Results evidenced both a lipid and metabolite disruption
produced by the xenobiotics, which occurred differentially in cells with and without
domes6; cell layer evelations produced by a water inflow between basal membranes
and culture flask. Finally, electron microscope images allowed the visualization of
the structural changes produced in cellular membranes caused by the presence of
PFASs.
MO164
Development of an embryotoxicity test for Enchytraeus crypticus unravelling the mechanisms of Cd
M. Gonçalves, University of Aveiro, Department of Biology & CESAM / Biology;
R.C. Bicho, Universidade de Aveiro / CESAM Department of Biology; A. Rêma,
ICBAS University of Porto; A.M. Soares, Universidade de Aveiro / Department of
Biology and CESAM; A. Faustino, Universidade do Porto; M. Amorim,
Universidade de Aveiro / Department of Biology and CESAM
The existing standard enchytraeid reproduction test (ERT) concerns the assessment
of effects on survival and reproduction. In the present study we optimized and
propose an embryotoxicity test using Enchytraeus crypticus. Cadmium (Cd) was
used as a test substance. Endpoints evaluated were embryo development, number of
embryonic structures, Calcium (Ca) channels quantification and hatching success
with macroscopic monitoring, histological and immunohistochemistry analysis.
Results showed that Cd is embryotoxic for this species, causing a decrease in the
hatching success, a delay or disruption in formation of embryonic structures
depending on concentrations (
MO165
Performance evaluation of dimension reduction methods in improving the
clustering of toxicants based on high dimensional toxicogenomic data
S.M. Rahman, Northeastern University / Civil Environmental Engineering; C.
Gao, Northeastern University / Bioengineering; A. Gu, Department of Civil & Env
Engineering / Department of Civil Env Engineering Biotechnology Initiative
Program
The information-rich toxicogenomic data not only enables potential toxicity
mechanisms identification and prediction, but also allow chemical clustering based
on their toxicogenomic profiles. Due to presence of many genes and their temporal
patterns, high dimensional toxicogenomic data present data analysis challenges in
terms of redundant and noisy information, complexity and availability of
computation algorithms and computation time. Dimension reduction techniques
project the high dimensional data into the lower dimensional subspace and can be
applied to overcome the curse of dimensionality. The current study performed
comparative evaluation of the clustering performances using two dimension
reduction techniques, Principal Component Analysis (PCA) and Multi-dimensional
Scaling (MDS). In addition, how the distance metric such as Euclidean and
Correlation metric adopted during clustering analysis may impact their overall
performances is evaluated. The stress response ensemble whole-cell library of 100
GFP-fused E.coli K12, MG1655 reporter strains was employed, which covers all
known genes involved in stress response pathways in prokaryotes. Temporal
altered gene expression profiles for 24 selected chemicals at 6 different dose
concentrations were monitored over a period of 2 hours at 5 minutes intervals.
Consensus clustering was applied to the original dataset with all 2450 dimensions
which comprises with altered expression profiles of 98 genes over 25 time points, as
well as the lower dimensional datasets derived from the application of both PCA
and MDS. Clustering analyses of the lower dimensional datasets produce clusters
with higher separations resulting higher no. of groups. PCA and MDS generated
lower dimensional datasets consumed less than one-third of the time required to
cluster the original higher dimensional dataset. Correlation distance based
clustering led to low resolution separation with consensus index values but did not
separate responses of the same chemicals based on their concentrations, as for each
chemical all the 6 doses are grouped in the same partition. While, Euclidean
distance based algorithm separates the lower and higher doses of same chemical in
separate groups resulting higher no. of clusters. Finally clusters generated from
different datasets were compared with the clusters of original dataset by estimating
Rand index and Adjusted Rand index, which find the probability of agreement
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among the clustering results.
MO166
Identification of genes and enzymes involved in mesotrione biodegradation by
Bacillus megaterium
L. CARLES; P. Besse-Hoggan, C. Bardot, I. Batisson, Université Blaise Pascal
Mesotrione is a selective herbicide belonging to the triketone family commonly
used in corn culture since 2003. In order to predict its potential toxicological
impacts, the environmental fate of this herbicide and the molecular mechanisms
underlying stress responses in non-target microorganisms have to be identified.
These points are not well documented so far. A mesotrione-degrading strain,
Bacillus megaterium IB11, isolated from an agricultural soil was used as a
reference model to study the mesotrione biodegradation pathway [1]. Three
metabolites were identified coming from the reduction of the nitro group of
mesotrione leading to hydroxylamine derivatives, and then from hydrolysis
reactions leading to the final accumulation of AMBA
(2-amino-4-methylsulfonylbenzoic acid) in the medium. The aim of this research
work was to study the metabolic shifts observed in strain IB11 after exposure to
mesotrione and to identify the enzymes involved in its degradation. The metabolic
response of the strain IB11 to mesotrione stress was studied by comparing the
intracellular proteomes of mesotrione-treated and control cultures by a two
Dimensional-Differential In Gel Electrophoresis approach (2D-DIGE). Sixteen
proteins mainly involved in stress, metabolic and storage mechanisms were
identified. However, the network of these differential proteins allowed us to
emphasize a direct link with nitroreductase (NR) enzymes. These results are
consistent with the chemical structures of metabolites produced during mesotrione
degradation and suggest the implication of a NR in the transformation of
mesotrione into AMBA. To test this hypothesis, 9 genes coding for nitroreductases,
showing 11% to 64% of similarity in their amino acid sequences, were amplified in
IB11 strain and the corresponding proteins produced in expression vector. Four of
them have been purified and one showed 20% transformation of mesotrione. The
activity tests of the other NR towards mesotrione are under progress. This study
constitutes the first identification of genes/enzymes involved in mesotrione
biodegradation, allowing a better knowledge of mesotrione biodegradation
pathways. These genes and/or enzymes may also be used as biomarkers to predict
the capacity of ecosystems to degrade mesotrione and to assess their contamination
both by the parent molecule and/or by the metabolites. These enzyme biomarkers
could thus provide a powerful tool to determine the environmental risk assessment
of such herbicide.

Prioritization and management of multiple stressors in river
basins: effects of chemical contaminants and natural
stressors (P)
MO167
Defining future scenarios to manage aquatic ecosystems and water resources
under multiple stress
M.F. Sanchez, Groundwater Management; H. Duel, A. Alejos Sampedro,
DELTARES / Groundwater Management; K. Rankinen, M. Holmberg, Finnish
Environment Institute SYKE; C. Prudhomme, J. Bloomfield, Centre for Ecology
Hydrology NERC; R. Couture, Norwegian Institute for Water Research NIVA; Y.
Panagopoulos, NTUA National Technical University of Athens; T. Ferreira,
University of Azores / Department of Geosciences; M. Venohr, Das
Leibniz-Institut für Gewässerökologie und Binnenfischerei (IGB); S. Birk,
University of Duisburg-Essen / Aquatic Ecology
In the project MARS (Managing Aquatic ecosystems and water Resources under
multiple Stress), experiments and predictive models at local, basin, and European
scale will be used to assess the combined impacts of multiple stressors affecting
water quantity and quality, ecological status, ecological functions, and ecosystem
services under contrasting scenarios. Various future climatic and socio-economic
scenarios were chosen to define three storylines at the European level, based on the
latest versions of the Shared Socioeconomic Pathways and the Representative
Concentration Pathways. The combinations SSP5 and RCP8.5, SSP3 and RCP8.5
and SSP2 and RCP4.5 were selected through a participatory process as starting
points. These storylines differ mainly in four main aspects; main drivers in the
economy, economic growth, policies regarding the environment, and public
concern about the environment and protection of ecosystem services. The storylines
were downscaled to the three basin regions defined within MARS using the expert
knowledge of the scientists working in the basins, and the stakeholders within those
basin regions. In order to simulate the future scenarios at both basin and European
scale, and to assess the impacts of multiple stressors, quantitative values for the
input parameters and variables for each scenario are required. Several projects and
modelling tools were reviewed with the aim of identifying quantitative data fitting
the selected storylines. The data was derived mainly from the previous projects and
tools, including CLIMSAVE, ISIMIP, BASE, SCENES, and IMAGE. Values for
diverse climate variables, runoff, water abstraction, potential flood plains, nutrient
diffuse source emission, land use, population and GDP were collected. The result is
a suite of quantitative values for diverse parameters and variables in gridded or
vector format, which range from daily to yearly time steps at resolutions ranging
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from 5 by 5 arc minutes to a 0.5 by 0.5 degrees spatial resolution across Europe.
These quantitative values can be used to drive the simulations of the three storylines
defined within the MARS project.
MO168
Valuation of ecosystem services of aquatic ecosystems under water scarcity - a
methodological framework to elicit stakeholders' perspective
P. Ker Rault; J. Luttik, Alterra
Freshwater ecosystems are under threat from the effects of multiple stressors,
including organic and inorganic pollution, land use changes, water abstraction,
invasive species and pathogens [1]. Little is known beyond the described effects of
single stressors on the chemical and ecological status of water bodies and on their
ecosystem functionality. This lack of knowledge limits our capacity to understand
ecosystem responses to multiple stressors and to define a programme of measures
that can improve the ecological status of a water body as sought by the European
Water Framework Directive. Decision support system tools suporting the
implementation of the WFD including land use scenarios are commonly based on
the DPSIR model. The Economics of Ecosystems and Biodiversity (TEEB)
approach provides a framework for assessing multiple stressor. Economic valuation
includes monetary and non-monetary methods. Monetary methods although under
continuous development and construction are well documented. Non-monetary
valuation relies on perception and values of stakeholder at large.The objectives of
this article are to i.) adapt the TEEB framework for the assessment of aquatic
ecosystems under multiple stressors, ii.) to elicit Economic valuation of ecosystem
services from the numerous perspectives of stakeholders in participative activities
and to identify trade offs as well as multiple benefits and iii.) to provide a
conceptual bridge between the DPSIR model and TEEB appraoch to enrich
programme of measure to aim toward Good ecological status. The diagramme
below presents the methodological framework to bridge TEEB framework with the
DPSIR model along 3 fields work activities in 6 river basin affected by water
scarcity: Ebro (Spain), Adige (Italy), Sava(Slovenia), Evrotas (Greece), Anglian
(England) and Souss Massa (Morocco).The field works includes two participative
workshop with the water framework directive community (stakeholders) in each
river basin. The first participative workshop aims to elicit their perspectives,
understandings and values, and to comments on scenarios and to test the plausibility
of computer based model output. Follows the questionnaire based social survey,
held to prioritise ecosystem services benefits and to test potential programme of
measures amongst the river basin population. The final workshop aime to validate
previous finding, to present output from land use model and to test acceptance for
proposed measures with initial stakeholders.
MO169
Development of an Integrated Methodology for the Sustainable
Environmental and Socio-economic Management of the Water Resources
Ecosystem.
I. Souliotis; P. Koundouri, ATHENA
The development of the Water Framework Directive aimed to establish an
integrated framework of water management at European level. This framework
revolves around inland surface waters, transitional waters, coastal waters and
ground waters. In the process of achieving the environment and ecological
objectives set from the Directive, the role of economics is put in the core of the
water management. An important feature of the Directive is the recovery of total
economic cost of water services by all users. The total cost of water services can be
disaggregated into environmental, financial and resource costs. Another important
aspect of the directive is the identification of major drivers and pressures in each
River Basin District. The presentation describes a methodology that can be
followed in order to achieve sustainable and environmental and socioeconomic
management of freshwater ecosystem services. The ecosystem services approach is
in the core of the suggested methodology for the implementation of a more
sustainable and efficient water management. In a nutshell, this approach consists of
the following three steps: (i) socio-economic characterization of the River Basin
area, (ii) assessment of the current recovery of water use cost, and (iii) identification
and suggestion of appropriate programs of measures for sustainable water
management over space and time. This methodology is consistent with a) the
economic principles adopted explicitly by the Water Framework Directive (WFD),
b) the three-step WFD implementation approach adopted in the WATECO
document, c) the Ecosystem Service Approach to valuing freshwater goods and
services to humans. The presentation starts with the economic aspect and
implementation of WFD, continues with the description of Ecosystem Services
Approach and ends with the description of the steps and sub-steps of the three-step
methodology. Furthermore, the presentation analyses how the effects of multiple
stressors and socio-economic development can are quantified in the context of
freshwater resources management.
MO171
Determining the release of hydrophobic organic contaminants from sediment
by in-situ benthic flow-through chambers
L. Mustajärvi, Stockholm University / Applied Environmental Science ITM; E.
Eek, NGI / Environmental Technology; G. Cornelissen, NGI; A. Sobek, Applied
Environmental Science ITM
This study presents a novel in-situ benthic flow-through chamber for determination
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of release of hydrophobic organic contaminants (HOCs) from sediment to water.
Sobek et al. (2014) observed high chemical activity ratios between pore water and
bottom water for dioxins in coastal areas of the Baltic Sea, demonstrating a
potential release of dioxins from sediment to the water column. Lab and modelling
studies (Thibodeaux et al. 2003 and Granberg et al. 2008) have shown that
bioturbation is an important parameter increasing the release of HOCs from
sediment to water. In-situ measurements of the release of HOCs from sediment to
water related to bioturbation have not been done previously. The design of our
novel benthic flow-through chamber was developed based on a closed benthic
chamber, which has proven useful in assessing diffusive flux of HOCs from
sediment (Eek et al. 2010). Since the previous version of the chamber was closed to
ambient water, oxygen deficiency in the chamber could stress the benthic fauna and
lead to cessation of bioturbation activity. This means that the closed chamber does
not measure the HOC flux as it occurs under natural conditions. The design of the
flow-through benthic chamber enabled measurement of sediment to water flux
while the water in the chamber was kept at ambient oxygen concentration by
constantly pumping ambient water through the chamber. In order to measure flux
from the sediment enclosed by the chamber, incoming water was stripped of its
content of HOCs by pumping the water through a sorbent. HOCs released from the
sediment was captured on a second sorbent in the water flow from the chamber. The
relative importance of bioturbation can be studied by comparing flux measured
with a flow-through chamber and flux measured by a closed chamber. The
advantages of the in-situ determination of flux over flux determined in lab or by
modeling are: 1) it yields a direct measurements of the flux with the least sample
alteration; 2) it does not require assumptions that are necessary in modeling. Eek,
E.; Cornelissen, G.; Breedveld, G. D. Environ. Sci. Technol.2010, 44, 6752– 6759
Granberg, M. E.; Gunnarsson, J. S.; Hedman, J. E.; Rosenberg, R.; Jonsson, P.
Environ. Sci. Technol 2008, 42 (4), 1058-1065. Sobek, A.; Wiberg, K.; Sundqvist,
K.L.; Haglund, P.; Jonsson, P.; Cornelissen, G. Sci. Total Environ. 2014,
487, 463-470 Thibodeaux, L. J.; Bierman, V. J. Environ. Sci. Technol. 2003, 37
(13), 252A–258A.
MO172
Preliminary biodegradation studies of different commercial homo-polymers
by MALDI-TOF MS technique for the evaluation of river metabolism
D. Rivas, CSICIDAEA / Enviromental Chemistry; A. Ginebreda, CSIC - Spanish
National Research Council / Department of Enviromental Sciences; A. Elósegui,
EHU University of the Basque / Lab Ecology Faculty of Sciences; S. Perez,
IDAEA-CSIC / Environmental Chemistry; C. Quero, IQAC; D. Barcelo,
IIQAB-CSIC / Institute for Environmental Assessment and Water Research
D. Rivas1, A. Elósegui2, A. Ginebreda1, S. Pérez1 ,C. Quero3 and D. Barceló1,4 1
IDAEA-CSIC, Department of Environmental Chemistry, Jordi Girona 18-26,
Barcelona (Spain) 2EHU University of the Basque, Lab. Ecology, Faculty of
Sciences, P.O. Box 644, 48080 Bilbao, Spain 3 IQAC-CSIC, Institute of Advanced
Chemistry of Catalonia, Jordi Girona 18-26, Barcelona (Spain) 4 ICRA, Parc
Científic i Tecnològic de la Universitat de Girona,Edifici Jaume Casademont, Porta
A, Planta 1 - Despatx 13C/ Pic de Peguera, 15, E-17003 Girona (Spain). E-mail
contact: drbqam@cid.csic.es <strong>ABSTRACT TEXT Matrix-assisted laser
desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS), first
developed to study peptides and proteins, has also been applied to synthetic
polymers analysis. MALDI-TOF is ideally suited for polymer analysis because of
simple acquisition of the mass spectra which show mainly single-charged
quasi-molecular ions with hardly any fragmentation. This technique requires that
the polymer has a relatively narrow molecular weight distribution (MwD)
[1250-10000 ].Simple sample preparation, fast analysis times, the variety of
available matrices, low sample consumption, and particularly the formation of
singly charged ions, are some of the well known advantages of the MALDI
technique. The present study aims to develop an analytical method for the study of
biodegradation of different homo-polymers to be used as probe for the evaluation of
the so called “river metabolism”. We have unequivocally identified and described
the studied polymers, on the basis of their characteristic repeating units. Chain
length shows a distribution approximately shaped as a Gaussian curve (Fig. 1a) .
Progress of biodegradation is reflected on the corresponding changes in the chain
length distribution pattern (Fig. 1b). Here, we present the preliminary results
obtained by MALDI-TOF MS characterization of different commercially available
biodegradable homo-polymers subjected to biodegradation conditions, both at
laboratory and field (river) scale. Results are discussed in the context of river
functioning. <strong>Fig. 1a. . MALDI-TOF MS spectra of
Poly(caprolactone)diol 1250 \n Fig. 1b. MALDI-TOF MS spectra of
Poly(caprolactone)diol 1250 at day 13 Keywords: Polymers, MALDI,
Biodegradation, Rivers
MO173
Spatial and temporal changes in multibiomarker responses of feral Carcinus
maenas under scenarios of high abiotic variations and decreased metal
contamination
A.P. Rodrigues, CIIMAR / METOX Coastal and Marine Environmental
Toxicology; M.T. Oliva-Teles, REQUIMTE; C. Monteiro, I.O. Abreu, CIIMAR
Interdisciplinary Centre of Marine and Environmental Research; S.R. Mesquita,
Center of Marine and Environmental Research CIIMAR / METOX Coastal and
Marine Environmental Toxicology; C. Delerue-Matos, REQUIMTE; L.
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Guimaraes, CIIMAR University of Porto / METOX Coastal and Marine
Environmental Toxicology
A biomonitoring study was performed in 2010 and 2012 in two NW Iberian
estuaries under different anthropogenic pressure. One is low impacted (Minho
estuary) and the other is contaminated (Lima estuary) by metals, which are a
continuous priority due to their persistence in the environment and life-threatening
effects in aquatic organisms. However, in consequence of some protection
measures and the economical crises that affected industrial activities (e.g., shipyard
and harbour), contamination inputs to the Lima estuary appear to be decreasing.
Moreover, high temperature variation and drought events were reported in the area.
Our aim was, thus, to verify the usefulness of a multibiomarker approach, using
Carcinus maenas as bioindicator species, to reflect diminishing environmental
contamination and improvement of biomarker responses under abiotic variation.
Sampling sites were assessed for metal levels in sediments and C. maenas, water
abiotic factors and biomarkers of neurotoxicity, energy metabolism,
biotransformation, antioxidant defences, and oxidative damage. High inter–annual
and seasonal abiotic variation was observed. Water temperature and salinity, and
nutrient levels (nitrites, nitrates, phosphates) increased in 2012, compared with
2010, denoting some eutrophication and loss in water quality. Data were consistent
with the climatological context of 2012 in Portugal and the expected trends of
occurrence of extreme climate events. Metal levels in sediments and crab tissues
were markedly higher in 2010 than in 2012 in the contaminated estuary.
Biomarkers indicated differences between the study sites and seasons and an
improvement of effects measured in C. maenas from the polluted estuary in 2012.
Integrated Biomarker Response (IBR) index depicted sites with higher stress levels
whereas Principal Component Analysis (PCA) showed associations between
biomarker responses and environmental variables. The multibiomarker approach
and integrated assessments proved of potential usefulness to the early diagnosis of
the success of remediation measures in impacted sites. Work funded by Project
ECORISK (NORTE-07-0124FEDER-000055) within the SR&TD Integrated
Program MARVALOR, supported by Programa Operacional Regional do Norte
(ON.2 – O Novo Norte) and by the European Regional Development Fund; and by
the Portuguese Foundation for Science and Technology (FCT) through project
PEst-C/MAR/LA0015/2013.

Metabolomics and Pollution Sourcing: Molecular Markers in
the Field (P)
MO174
Non-targeted HPLC-HRMS metabonomics for studying the effects of
cadmium and copper exposure in Japanese rice
M. Navarro, IDAEA-CSIC / Environmental Chemistry; J. Jaumot, IDAEA CSIC /
Environmental Chemistrty; R. Tauler, IDAEA-CSIC
During the last centuries, the level of heavy metals on soil and surface water has
increased significantly. These pollutants can be found as constituents of the Earth’s
crust and geological processes, but human activities, such as mining, agriculture
and a wide range of industrial activities, can drastically alter heavy metal
geochemical cycles [1]. Metal pollutants are easily absorbed by plants and can be
bioaccumulated through the food chain. Since the diet is the main source of
exposure to heavy metals for the general population, intensive research has been
performed on the accumulation of these pollutants in edible plants, such as in rice
[2-3–]. Metabolomics is as a powerful approach to study metabolic pathways and
mechanism-of-action implicated in heavy metal toxicity and plant defense
strategies against these pollutants. This work aims at identifying the principal
molecular markers related to cadmium and copper exposure in Japanese rice (Oryza
sativa japonica). For this purpose, rice was cultivated at optimal conditions during
10 days and after this period, it was exposed to different concentrations of cadmium
and copper (from 10 to 1000 µM) for 10 days more. After harvesting, rice leaves
were separated for analysis. A non-targeted HPLC-HRMS method has been
employed coupling an HILIC TSK gel Amide-80 column (Tosoh Bioscience 5μm,
250 mm, 2.0 mm i.d.) with an LTQ-Orbitrap mass spectrometer (Thermo
Scientific). Different multivariate data analysis tools (Principal Component
Analysis, Partial Least Squares - Discriminant Analysis and Multivariate Curve
Resolution) have been used to discriminate between control and treated samples
and to identify which molecular markers were the most relevant for this
classification. Finally, KEGG database was used to evaluate the metabolic
pathways changes underlying cadmium and copper exposure. The research leading
to these results has received funding from the European Research Council under the
European Union's Seventh Framework Programme (FP/2007-2013) / ERC Grant
Agreement n. 32073 [1] A. D’Alessandro, M. Taamalli, F. Gevi, A.M. Timperio, L.
Zolla, T. Ghnaya, J. Proteome Res. 12 (2013) 4979-4997. [2] N. Ahsan, T.
Nakamura, S. Komatsu, Amino Acids 42 (2012) 317-327. [3] F. Villiers, C.
Ducruix, V. Hugouvieux, N. Jarno, E. Ezan, J. Garin, C. Junot, J. Bourguignon,
Proteomics 11 (2011) 1650-1663.
MO175
Towards standardized validation and reporting of non-targeted metabolomics
approaches for routine analysis and regulation
J. Riedl, Safety in the Food Chain; S. Esslinger, C. Fauhl-Hassek, BfR Federal
Institute for Risk Assessment / Safety in the Food Chain
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Metabolomics approaches have been demonstrated to be successful in many
research studies of various fields, but their application in routine analysis or
implementation in regulatory frameworks is still in its infants. Regarding the huge
amount of data that is generated by non-targeted metabolomics approaches,
challenges that have to be faced are i) to distinguish study-relevant information
from unintended systematic variation and noise and ii) to guarantee the robustness
of the extracted data. Whereas for classical targeted methods used for routine
analysis and regulatory purposes usually validation and standard operating
protocols do exist, for non-targeted metabolomics, typically based on spectroscopic
or spectrometric measurements and a subsequent multivariate statistical analysis,
such strategies have not yet been developed. A review of literature with regard to
validation strategies, in this case on food authentication using metabolic
fingerprinting techniques, revealed two issues that may hinder a broader application
of metabolomics approaches: a lack of validation strategies for the metabolomics
workflow and limited reporting on data quality. In particular, model validation
within the experiment was well addressed, but the accuracy of the results
considering experiment-to-experiment, instrumental, operator or laboratory
variation was hardly considered. Moreover, data processing was little transparent in
many studies with hardly characterised metabolic fingerprints used for data
evaluation. On this basis, recommendations and future work for validation and
reporting of non-targeted metabolomics are derived to progress standardization for
a potential implementation of such approaches in routine analysis for food control
purposes. These suggestions of “good practice” for validation and reporting might
also be relevant for other applications within regulatory frameworks.
MO176
UNTARGETED METABOLOMIC ANALYSIS FOR THE ASSESSMENT
OF BISPHENOL-A EFFECTS ON ZEBRAFISH EMBRYOS
E. Ortiz, IDAEA-CSIC / romataulercidcsices; J. Jaumot, IDAEA CSIC /
Environmental Chemistrty; B. Pina, IDAEA-CSIC / Environmental Chemistry; F.
Benavente, V. Sanz-Nebot, University of Barcelona; R. Tauler, IDAEA-CSIC
Zebrafish (Danio rerio) is a model vertebrate organism for biological, behavioural
and biomedical research. In particular, zebrafish embryos are a well-recognized
model for environmental risk assessment of chemicals due to their rapid
development into larvae (within 48 hours) and to their high sensitivity to chemical
treatment. In addition, their small size, wide distribution and easy growth
conditions offer the possibility to perform small-scale and high-throughput analyses
for -omics studies, including metabolic profiling [1]. Bisphenol A (BPA) is a
chemical produced at large-scale for use in the production of plastics and epoxy
resins. Furthermore, BPA is an endocrine disruptor that interferes in the endocrine
system of aquatic biota at concentrations often found on certain ecosystems. In this
work, the effects of bisphenol A (BPA) (at low concentration values: 1, 2 and 4
µg/mL which is LOEC (Lowest observed effect concentration)) on metabolic
profiles of five-day-old zebrafish embryos had been evaluated. For this purpose, an
untargeted metabolomic approach coupling chromatographic separation by
hydrophilic interaction liquid chromatography (HILIC) with mass spectrometric
detection and advanced chemometric tools was used to evaluate the metabolic
changes induced by BPA exposure in the zebrafish embryos. HILIC-HPLC-MS
data were analyzed by a combination of different chemometric tools such as
Principal Component Analysis (PCA), Partial Least Squares Discriminant Analysis
(PLS-DA) and Multivariate Curve Resolution (MCR) [2]. The results show a clear
discrimination between control and stressed samples and also allow the
identification of several metabolites potentially related to the BPA exposure on the
basis of their characteristic mass spectra. Finally, this list of identified metabolites
allows obtaining information on the metabolic pathways and mechanisms affected
by the BPA exposure. This research has been funded by the European Research
Council under the European Union's Seventh Framework Programme
(FP/2007-2013) / ERC Grant Agreement n. 32073. [1] H. Xu, M. Yang, W. Qiu, C.
Pan, M. Wu, Environ. Toxicol. Chem., 32, 1793-1799 (2013). [2] R.Tauler, J.
Chemometrics, 24, 87-90 (2010).
MO177
Metabolomics responses to PAHs in the mussel Mytilus galloprovincialis
under different nutritive conditions
M. Albentosa, Instituto Español de Oceanografia / Centro Oceanográfico de
Murcia; A. Sevilla, University of Murcia; J.A. Campillo, Instituto Español de
Oceanografia; C. González-Fernández, Spanish Institute of Oceanography / Marine
ecosystems; L. Vinas, Spanish Institute of Oceanography; A. Franco, Instituto
Español de Oceanografia; C. Bernal, University of Murcia; A. Lozano, Universidad
de Murcia; M. Canovas, University of Murcia; J. Bellas, Centro Oceanografico de
Vigo / IEO (Instituto Espa?ol de Oceanografia)
The results of biological effects obtained in biomonitoring studies, mainly those
covering a wide geographical area, are sometimes affected by the large amount of
natural variables affecting the biological processes considered as indicators of
pollution (biomarkers). One of major source of this natural variability is the
particular trophic condition for each sampling site which can also vary between
sampling times. Previous studies published by our group in large-scale programs
highlighted the influence of nutritional mussel condition on traditional biomarkers
measurements. Environmental metabolomic represents an emerging approach to
assess the health status of organisms and the impact of marine pollution on them.
This –omic aims to study a set of metabolites/low molecular weight intermediates,
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which vary according to the physiology, development or pathological state of the
target organ. Metabolomic is being considered a powerful tool to characterize the
metabolic responses of an organism to both natural and anthropogenic variables
that can occur in its environment. The main objective of this study was to determine
the relative importance of two variables: food availability and the presence of
toxicants, on the metabolic profile of digestive gland of the mussel, Mytilus
galloprovincialis, in order to distinguish the changes in the metabolites levels duet
to the toxicant and/or the food condition. Three experimental trophic conditions
were simulated by regulating daily food ration of mussels for 45 days: low food
condition (N1), medium food condition (N2) and high food condition (N3) which
promoted negative, and two positive mussel energy balances, respectively. In all
cases, mussels were exposed to two nominal fluoranthene (FLU) concentrations (3
and 60 µg L−1), for 3 weeks. On the whole, mussel nutritional condition showed a
larger effect than pollutant exposure, on the metabolomic profile. However, there
were some specific metabolites that responded both to animal condition and to the
presence of the toxicant.
MO178
Metabolite profiling of 3 benthic invertebrates exposed to wastewater
treatment plant effluents by nanoLC-HRMS: a stepping stone to a better
understanding of the inter-species response diversity
A. Berlioz-Barbier, ISA; A. Bulete, Institut des Sciences Analytiques UMR
TRACES Team / Service Central dAnalyse; J. Garric, Irstea Lyon; E. Vulliet,
CNRS
Within the Water Framework Directive (WFD), there are now regulatory arguments
in favor of using biota for assessing contamination trends in water body. However,
for risk assessment purposes, biological effects on organisms depend on the species
of sentinel organisms, the concentration of active toxicant that reaches the target
site, and the exposure conditions. In this context, the understanding of the
inter-species response diversity needs to be improved to assess the relevance of
invertebrates (especially benthic invertebrate) as biomonitoring tools. Metabolite
profiling is critical in many aspects of the life sciences and can be used in multiple
ways to assess human impacts in the environment. However, obtaining precise
information on the chemical composition of complex natural extract (metabolomes)
that are primarily obtained from microorganisms is a challenging task that requires
sophisticated analytical methods. In this respect, significant advances in
hyphenated chromatographic technique such as LC-HRMS, as well as data mining
and processing methods, have occurred over the last decade. Moreover, the
developments of miniaturized LC strategies such as nanoLC have been studied to
improve the sensitivity and increased the number of detected compounds,
especially endogenous compounds that are present in small amount. The general
aim of this study was to developed a metabolite fingerprinting by using an
innovative approaches based on injection of sub-microliter volumes of benthic
invertebrate extracts directly on to a nanoLC-nanoESI- HRMS platform. This
high-throughput analysis allowed a rapid classification of different samples. The
samples consisted of several organism extracts belonging to three benthic
invertebrate species. Test organisms were exposed to waste water treatment plant
effluents via caging procedures and laboratory experiments. The purpose of this
method was not to identify each individual metabolite, but to compare patterns of
metabolite that change in given biological systems. Multivariate data analyses have
been applied in fingerprinting to determine differences and classify samples.
MO179
Chemical Pollution Source Markers for Animal and Pharmaceutical Wastes
J.J. Harwood, J. Hendricks, S.L. Narayanan, Tennessee Technological University /
Chemistry
We are developing and testing LC-MS analytical methods to identify the sources of
organic pollution in streams and rivers. The methods use “molecular markers”,
compounds which indicate specific sources of pollution. The artificial sweetener
sucralose is an excellent candidate marker of human wastewater input. The
compound is stable, resisting both metabolism and degradation in wastewater
treatment, and is present in analyzable concentration in waters. We are
investigating correlation of this marker with the presence of estrogenic compounds
and carbamazepine in domestic wastewater. In our initial study we sampled influent
and effluent from three municipal wastewater treatment plants in Tennessee. The
samples were analyzed by LC-MS/MS with the electrospray ionization source
(ESI). Both grab and POCIS samples were obtained and analyzed for the estrogens
estrone 17-β-estradiol and 17α-ethinylestradiol. The profiles of fecal sterols
associated with particulates have been used to identify waste inputs from specific
animals. We are investigating adding bile acids to this sterol profile for more
definitive source identification of animal pollution. The sterols we have chosen,
cholesterol, stigmasterol, stigmastanol and coprostanol, are characteristic of human
and agricultural animal waste. These sterols do not ionize in the LC-MS ESI source,
and we have developed the common alternative atmospheric pressure ionization
(APCI) for this application. The characteristic bile acids we analyze are cholic acid,
chenodeoxycholic acid, deoxycholic acid, hyodeoxycholic acid and lithocholic
acid. We have developed methodology to separate and analyze the bile acids and
fecal sterols commonly suggested as molecular markers to distinguish pollution
from different animal species can be separated and analyzed in a single LC-MS
analysis. Results for analysis of municipal wastewater and a local stream impacted
by cattle production will be presented.
190

MO180
Assessment of artificial sweeteners as molecular markers to detect sewage
contamination in Asian and African waters in comparison to traditional and
emerging markers
H. Takada, Tokyo University of Agriculture and Technology / Laboratory of
Organic Geochemistry LOG; K. Yoshimatsu, S. Isogai, K. Seki, T. Koike, A.
Shimizu, Tokyo University of Agriculture and Technology
We surveyed Vietnam, Thailand, Philippines, Indonesia, Japan, Mozambique,
South Africa, Kenya, and Ghana by visiting 358 locations in 2010 – 2014. The
water samples including sewage, urban and rural river water, and groundwater were
analyzed for artificial sweeteners (Acesulfame : ACE; sucralose : SUC; saccharin :
SAC; cyclamate: CYC). Antibiotics were also measured. In addition, linear
alkylbenzenes (LABs) and coprostanols were determined. LC-MS/MS coupled
with online solid-phase extraction enabled sensitive analysis of ACE with 2 ng/L of
detection limit and 5 ng/L of LOQ. Among 4 artificial sweeteners, ACE was most
frequently detected (228 samples among 358 samples) due to their wide usage and
low detection limit. ACE concentrations in sewage and heavily-sewage impacted
water were ~ 50,000 ng/L in the countries studied, except for Ghana, Kenya, and
Thailand with ~ 5,000 ng/L. SUC was less frequently detected (59/358) due to their
higher detection limit (100 ng/L) and less usage in some low-income countries
probably because of their higher price. Because CYC and SAC are susceptible to
biodegradation, they were also less frequently detected in surface waters. However,
their higher abundance (e.g., higher CYC/ACE ratio) together with lower I/E ratio
of LABs was observed at some locations, suggesting fresh sewage inputs. In some
rural rivers in Ghana, no ACE was detected whereas veterinary antibiotics (i.e.,
tetracyclines) were detected, suggesting the inputs of animal waste. In groundwater
in Japan, ACE was widely detected in shallower (~ 10 m) aquifer whereas CYC was
detected in deeper (~ 100 m) aquifer because later was used in the past (~ 1960s).
However, artificial sweeteners were rarely detected in groundwater in African
countries (13/58) and Vietnam (0/12). This is probably due to more recent
introduction of ASs to the markets and, therefore, artificial sweeteners have not
reached at the deep (down to 200 m) aquifer. On the other hand, sulfonamide
antibiotics were widely (41/58) detected in groundwater in African countries,
suggesting the utility of the antibiotics as indicator of sewage in groundwater in
African countries. In conclusion, ACE has proved to be the most sensitive and
reliable marker to assess sewage inputs to surface waters in Asian and African
countries. Combination of multiple markers increased ability and reliability of the
detection and provided further information on types of sewage.
MO181
Sewage effluent discharges as a driver of activity and pathogenicity change in
the microbiome of Kokemäenjoki River watershed
T. Pitkänen, National Institute for Health and Welfare / Water and Health Unit; B.
Jayaprakash, National Institute for Health and Welfare / Environmental
Microbiology Unit; J.K. Juntunen, Finnish Environment Institute / Freshwater
Centre; A. Kauppinen, National Institute for Health and Welfare / Water and Health
Unit; N. Perkola, Finnish Environment Institute SYKE / Laboratory Centre; A.
Hokajärvi; J.W. Santo Domingo, US Environmental Protection Agency /
Cincinnati; T. Huttula, Finnish Environment Institute / Freshwater Centre; I.T.
Miettinen, National Institute for Health and Welfare / Water and Health Unit
The transmission pathways of waterborne pathogens and their markers were studied
in the Kokemäenjoki River water course in Finland. The water flows through
hydropower plants and the river waters are used for producing artificial ground
water. Besides energy and water supply, the whole river reach is providing also
other important ecosystem services like beaches (e.g. three large EU-level bathing
sites), water sports and summer cottage sites. Their values are affected by
human-induced contamination as the purified waste waters are led to the
Kokemäenjoki River. In this study, the fate of faecal pollution was followed from
treated sewage effluent discharges to the raw waters used for drinking water
production. We used molecular source tracking markers and consumer chemicals to
determine the extent of human-induced contamination in several surface water
locations alongside the Kokemäenjoki River. Pathogen specific viral and bacterial
analyses as well as deep sequencing (NGS) of 16S rRNA transcripts (rRNA) and
16S rRNA genes (rDNA) of microbial communities were conducted. The
hydrological transport model of the river was used to evaluate the transmission
pathways of the treated sewage at the selected reaches of the river. The associations
between the numbers of human-specific molecular and chemical markers (i.e.
HF183, PMMOV and acesulfame-K), microbiome activity levels (i.e. rRNA:rDNA
ratios) and the presence of pathogenic microbes (i.e. Campylobacter, Salmonella,
norovirus, adenovirus) were studied. As many of the studied contaminants are
associated with faecal pollution, Bacteroides-like sequences were identified from
the NGS data of the sewage effluent and surface water samples. Furthermore, the
influence of the non-human microbial pollution sources was evaluated by applying
ruminant-, swine- and gull-specific molecular markers targeted to rRNA and
rDNA. The characterization of the environmental water microbiome structure using
16S ribosomal gene and transcript targeted next generation sequencing approach
showed that factors other than human impacts may affect most of the active
members of the water microbiome. However, the pathogen- and host-specific
analyses were crucial in identifying the link between wastewater discharges and the
microbial activity and pathogenicity detected in the Kokemäenjoki River water
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course. The results of this study provide a unique insight on the fate and transport of
faecal bacteria in this watershed.

Metals in the Environment: Fate, Speciation and
Bioavailability in Water, Soil and Sediment (P)
MO182
Trace metals (Zn and Hg) and Metallothionein content in wild Black Tilapia
(Oreochromis mossambicus)
A. Naji; M. Yousefzadi, University of Hormozgan
Metallothionein (MT) concentrations in gill and liver tissues of Oreochromis
mossambicus were determined to assess biological response of fish to levels of
some metals. Metal concentrations in gill and liver tissues of O. mossambicus
ranged from 16 to 52 for Zn, and 2 to 67 for T-Hg (all in µg/g wet weight, except for
T-Hg in ng/g wet weight). Accumulation of Cd, Zn, Cu and Hg (µg/g wet weight) in
the liver and gills of O. mossambicus were in the order of liver> gills. The
concentrations of Cd, Zn, Cu and Hg in fish tissues were correlated with MT
content. The increases in MT levels from the reference area Puchong Tengah
compared to the polluted area Kampung Seri Kenangan were 3.4- and\n 3.8-fold for
gills and livers, respectively. The results indicate that MT concentrations were
tissue-specific, with the highest levels in the liver. Therefore, the liver can act as a
tissue indicator in O. mossambicus in the study area.
MO183
Chemical fractionation of Cu and Cd in surface sediments of the southern part
of Caspian Sea, Iran
A. Naji; T. Sohrabi, Inland Water Aquaculture Research Institute; M. Yousefzadi,
Marine Biology
This study concentrates on the speciation and distribution patterns of some heavy
metals (Cu and Cd) in surface sediments in the southern part of the Caspian Sea, the
biggest lake in the world, to obtain an overall classification for the origins of metals
in the area using a sequential extraction technique. All Sampling stations, Cu were
mostly (>50%) accumulated in the resistant fraction, which indicated that there
were no significant anthropogenic inputs of Cu into the surface sediments of the
south Caspian Sea. Mazandaran and Golestan provinces in the middle and western
parts of the Caspian Sea, in the Iranian zone, accumulated higher percentages of
non-resistant fractions of Cu. The present study revealed that the coastal area of the
south Caspian Sea is still not seriously contaminated. Cadmium in Guilan and
Golestan provinces were dominated by non-resistant fractions (55 to 69%), which
indicated more anthropogenic inputs of Cd on the south coast of the Caspian Sea in
comparison with other metals (Figure 2). In the present study, the concentrations of
heavy metals were compared with ERL and ERM values to estimate the possible
toxic effects of heavy metals at different stations. Cd was distributed between the
<em>
MO184
Mobility of Cd in soils fertilized with sewage sludge containing Cd pigments
N. Bandow, Federal Institute for Materials Research and Testing / Contaminant
Transfer and Environmental Technologies; A. Meißner-Wiesner, Freie Universität
Berlin; F.G. Simon, BAM Federal Institute Materials Research and Testing /
Contaminant Transfer and Environmental Technologies
Cd sulfide pigments are used for artists’ paints (PY35, Cadmium yellow) and are
possibly introduced to sewage treatment plants by cleaning used brushes with
water. After settling together with the activated sludge in the sedimentation basin,
the pigments may be transferred to soils as sewage sludge is often used as fertilizer
due to its high nutrient content. It is well known that Cd sulfides are sparingly
soluble, however the cadmium can be mobilized by oxidizing or acidic conditions.
Mobilized Cd can be transported to the groundwater or be introduced in the human
food chain after up take by plants. Cd is highly toxic, suspected to cause cancer and
harmful to the bone structure. For a proper risk assessment it is necessary to
determine the mobilization potential of Cd under realistic environmental
conditions. In this work column percolation test were used for determination of the
mobility of the cadmium pigments under different redox conditions in an
accelerated test. For this purpose sewage sludge was spiked with Cd pigment and
spiked to soils containing different amount of organic carbon. These soil materials
were percolated using artificial rain water. Eluates were sampled over a period of 68
h and in all eluates the pH value, conductivity, turbidity, DOC and
Cd-concentration were analyzed. The redox potential was measured in selected
columns on-column directly after the outflow. The redox potential is decreasing fast
after start of the percolation and shows a clear relation to the organic carbon content
of the soil material: eluates of columns with higher organic carbon show a slower
decrease in redox potential. In accordance with these results more Cd is released for
soils with high organic carbon content.
MO185
Metals accumulation in enchytraeids exposed to metal-polluted soils under
different scenarios of climate change
M. González-Alcaraz, Faculty of Earth and Life Sciences, VU University /
Ecological Science; R. Verweij, Faculty of Earth and Life Sciences VU University /
Department of Ecological Science; C. van Gestel, VU University Amsterdam /
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Ecological Science
The present study aimed to assess the effects of climate change (temperature and
soil moisture content) on the accumulation of metals (Cd, Pb and Zn) in
enchytraeids exposed to soils polluted by metal mine wastes. Bioassays with
Enchytraeus crypticus were performed under different combinations of temperature
(20 and 25 °C) and soil moisture content (50 and 30% of the soil water holding
capacity -WHC) in dilution series of three polluted soils (mine tailing, forest and
watercourse). Soils were diluted with Lufa 2.2 soil. After 21 days exposure to the
different climate conditions, metal levels in the enchytraeids were determined. Soil
samples without enchytraeids and incubated under the same conditions were
analysed to assess the effect on soil pH and available metal concentrations
(extracted with 0.01M CaCl2). Soil pH did not change during the experiment. A
general decrease in available metal concentrations was shown during the incubation
period. The latter was more evident in the watercourse soil, where the available
concentrations decreased from 678 to 217-301 µg Cd kg-1, 807 to 229-530 µg Pb
kg-1 and 31020 to 9849-16677 µg Zn kg-1. The treatments at 50% of the soil WHC
reached significantly lower available concentrations, both at 20 and 25 °C. Internal
metal concentrations were related to the available metal levels in this soil, with
higher bioaccumulation at 30% of the soil WHC. Metal uptake also was
significantly higher when 30% of the soil WHC was combined with 25 °C with
increases (from 20 °C+50% WHC to 25 °C+30% WHC) from 21.8 to 58.8 µg Cd
g-1, from 2029 to 5382 µg Pb g-1 and from 1671 to 4068 µg Zn g-1. The soils from the
mine tailing and the forest also showed a decrease in the available metal
concentrations, but without differences among the different climate conditions.
Nevertheless, in the mine tailing soil, metal bioaccumulation was significantly
higher when enchytraeids were exposed at 25 °C and 30% of the soil WHC with
internal concentrations of 21.1 µg Cd kg-1, 3082 µg Pb kg-1 and 2667 µg Zn kg-1.
The forest soil showed a different behaviour in terms of metal bioaccumulation,
without differences among the climate conditions tested. This study showed that
metal uptake in enchytraeids was higher at low soil moisture content, which was
mainly due to a higher metal availability in the soil. Metal bioavailability seemed
further enhanced by high temperature.
MO186
Metals contamination of marine sediments: how to assess bioavailability
overcoming the granulometric bias.
S. Breda, Department of Molecular Science and Nanosystem; S. Chiesa, University
of Aveiro & CESAM / Biology; R. Freitas, Biology; L. Gobbo, Ca' Foscari
University of Venice / Molecular Sciences and Nanosystems Department; E.
Figueira, CESAM University of Aveiro; A.M. Soares, Universidade de Aveiro /
Department of Biology and CESAM; E. Argese, Ca' Foscari University of Venice
Natural background and “granulometric bias” are among the most challenging
topics about metals and metalloids pollution. Sediment bio-geochemistry is a key
issue to be investigated, in order to identify the main drivers controlling
contaminants exchanging into different chemical forms within an environmental
matrix. Environmental legislation is still based on the measurement of total metal
and metalloid content rather than on the amount of element available, that is
strongly influenced by sediment physicochemical properties. In order to develop a
multidisciplinary set of tools for a whole comprehension of metal and metalloid
behaviour, an insight into bio-geochemical processes associated with sediment
contamination must be conducted. In the present work, sediment samples were
collected in four areas in the Ria de Aveiro lagoon (Portugal). For each area the
redox potential, the grain size distribution and the total metal content were
determined for sediments. In addition, sediment from each sampling area was dry
sieved and each grain size class was subjected to the geochemical speciation
protocol in order to determine the amount of the bioavailable metals (Cd, Cr, Cu,
Fe, Mn, Ni, Pb and Zn) and As associated with each grain size class. The results
obtained showed that different grain size fractions presented different element
bounding behaviour: areas presenting higher amount of clay and silt fraction are
less permeable to oxygen diffusion, present very negative redox potential values
and have an higher percentage of elements that are potentially bioavailable. The
present work further demonstrated the key role played by these two fine-grained
fractions, which are the most polluted ones. In fact, the “metal scavengers” (Fe/Mn
oxide/hydroxide, organic matter and sulphides) are bounded to these fractions and
are strongly influenced by the redox potential changes, which can determine
elements possible release. On the other hand, sandy fraction showed low level of
contamination, mainly found in the residual fraction that is never bioavailable. This
fraction is known as a good estimate of element natural background.
MO187
Free Indium concentration determined with the technique AGNES
J. Galceran, Universitat de Lleida / Department de Química; M.
HeidarkhanTehrani, E. Companys, Universitat de Lleida / Department of
Chemistry; J. Puy, Chemistry
Ecotoxicological paradigms such as the Free Ion Activity Model (FIAM) or the
Biotic Ligand Model (BLM) attribute a key role to the free metal ion concentration
(or activity). So, suitable analytical methods are needed. AGNES (Absence of
Gradients and Nernstian Equilibrium Stripping) is an electroanalytical technique
designed to determine free metal ion concentrations in solutions. Specific systems
include seawaters [1, 2], river waters [3], dispersions of nanoparticles [4], extracts
of soils [3], etc. The implementation of AGNES with mercury electrodes requires
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amalgamating elements such as Zn, Cd or Pb. Indium is a critical element present in
electronic devices, from which it can eventually move towards the environment.
The large hydrolysis processes of Indium hinders the accurate study of its
speciation with most conventional techniques and, so, there are many unresolved
aspects of the behaviour of free Indium in many systems [5]. Given that Indium is
also an amalgamating element with a negative standard redox potential, it can be
tackled with AGNES and conventional electrodes. This contribution will report on
the application of AGNES to Indium systems, while considering practical issues
such as the computation of the deposition potential, the deposition time and the
suitability of existing stability constants for complexes with nitrilotriacetic acid
(NTA) and oxalate. [1] Galceran J, Huidobro C, Companys E, Alberti G. 2007.
AGNES: a technique for determining the concentration of free metal ions. The case
of Zn(II) in coastal Mediterranean seawater. Talanta 71:1795-1803. [2]
Diaz-de-Alba M, Galindo-Riano MD, Pinheiro JP. 2014. Lead electrochemical
speciation analysis in seawater media by using AGNES and SSCP techniques.
Environ Chem 11:137-149. [3] Chito D, Weng L, Galceran J, Companys E, Puy J,
van Riemsdijk WH, van Leeuwen HP. 2012. Determination of free Zn2+
concentration in synthetic and natural samples with AGNES (Absence of Gradients
and Nernstian Equilibrium Stripping) and DMT (Donnan Membrane Technique).
Sci Total Envir 421-422:238-244. [4] David C, Galceran J, Rey-Castro C, Puy J,
Companys E, Salvador J, Monné J, Wallace R, Vakourov A. 2012. Dissolution
kinetics and solubility of ZnO nanoparticles followed by AGNES. J Phys Chem C
116:11758-11767. [5] Tuck DG. 1983. Critical Survey of Stability-Constants of
Complexes of Indium. Pure Appl Chem 55:1477-1528.
MO188
Reduction of chromium toxicity to duckweed Lemna minor in presence of
humic acid
G. Kalcikova, A. Žgajnar Gotvajn, University of Ljubljana / Faculty of Chemistry
and Chemical Technology
Humic acid is a major component of humic substances, which are ubiquitous
organic matter in the aquatic environment. Humic acids have a great ability to form
complexes with heavy metals; they can, under certain conditions, cause abiotic
reduction of heavy metals and thereby potentially influence metals’ toxicity. The
aim of the present study was to investigate the combined effect of environmentally
relevant concentration of humic acid (HA) and chromium (Cr) on toxicity to
duckweed Lemna minor in terms of growth rate, chlorophylls and metal content
evaluation. In treatment with chromium (Cr = 0.15 mg?L-1) the growth rate,
chlorophyll a and b content were reduced by 18%, 51% and 38%, respectively. On
the contrary, in the presence of HA (TOC = 10 mg?L-1) all of the investigated
parameters stayed comparable to corresponding controls. In the absence of HA,
duckweed accumulated almost twice more chromium in comparison to treatments
with HA. Analyses of chromium species showed, that in the absence of HA, only
hexavalent chromium is present in the medium. However, in the presence of HA
most of the hexavalent chromium dissipated from the water phase being reduced to
trivalent chromium. The differences in chromium toxicity and accumulation in
presence or absence of HA could be explained by diverse mechanisms of both
chromium species uptake. Uptake of hexavalent chromium is known to be
metabolically driven and carried out by sulphate transporters while trivalent
chromium is mainly retained by the cation exchange sites of the cell walls or
precipitate on the surface of roots and thus not further transported. Since
concentrations of humic acid as low as found in the aquatic environment so
significantly altered toxicity and accumulation of chromium (and possibly other
heavy metals) its content should be considered as an important factor related to
heavy metals toxicity assessment.
MO189
Bioaccessible Nickel in Various Particle Sizes of House Dust from
Communities Close to Nickel Mining and Smelting Operations
N. Dai, University of Guelph-SES / School of Environmental Sciences; L. Vasiluk,
B.A. Hale, University of Guelph / School of Environmental Sciences; M. Dutton,
Vale Inco Ltd.
Nickel accumulation in mammalian organs after ingestion of elevated levels of
nickel from food, water, soil, and dust may be a significant source of exposure for
communities close to nickel mining, smelting, and refining operations. Nickel
accumulation can induce chronic inflammation in the liver and kidneys, promoting
cancer development in these organs. Measuring sources of nickel exposure for the
non-occupationally exposed population are therefore of interest, an example being
dust ingestion. Indoor dust particles that settle on surfaces adhere upon contact to
the hands of children and adults, who then ingest it through hand-to-mouth
behaviours. Nickel exposure through dust ingestion needs to be considered as a
separate exposure pathway from soil ingestion, due to higher organic carbon
content in dust and its higher total and bioaccessible nickel concentrations.
Bioaccessible nickel, the amount of nickel that becomes available for intestinal
absorption as a result of digestion in the stomach, is likely a more accurate exposure
measure compared to total nickel concentration present in house dust. Prior work at
uncontaminated sites shows that smaller dust particles have higher total nickel
concentrations than bulk particles do. For bioaccessible nickel, finer particles can
have increased or decreased nickel depending on the site of origin. We are
examining the relationship between particle size and nickel bioaccessibility in Port
Colborne and Sudbury house dusts from Ontario, Canada. Samples are being
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separated using plastic sieves into ranges ofin vitroSBRC glycine digestion, which
simulates stomach pH and churning via shaking the dust with extraction fluid in a
water bath at body temperature. Samples will be analyzed using Flame Atomic
Absorption Spectrometer. We hypothesize that there is a relationship between
particle size and nickel bioaccessibility in house dust, but do not know whether to
anticipate that nickel bioaccessibility will be higher or lower in fine particles
compared to coarse particles. Study results will inform risk assessors on the
contribution of indoor dust to total nickel exposure through ingestion, for
populations close to nickel mining and smelting activities.
MO190
Investigating the concentrations of lead in soil and water next to an abandoned
mine in Azuaga (Spain).
J. Gala Fernández, University of Extremadura / Unidad de Toxicología
Departamento de Sanidad Animal; F. Soler, University of Extremadura / Faculty of
Veterinary Medicine; A.O. Jiménez, Unidad de Toxicología Departamento de
Sanidad Animal
Environmental pollution from active or abandoned mines can become an important
source of metal contamination in soil and water. This study focuses on an
abandoned lead (Pb) mine (Las Musas) located in Azuaga (Extremadura, Spain)
surrounded by agricultural fields and one nucleus of population. The objectives of
this research were to: (a) investigate the pollution distribution of Pb in soils and
waters near the Pb mine; and (b) estimate the pollution degree in these
environmental matrices on the basis of quality standards for soil and waters.
Samples of top soils and waters were collected at different distances from the mine
(southwest, southeast, northwest, and northeast of the mine for soils and upstream,
stream that goes through the mine, and downstream for waters). Pb content was
analyzed by anodic stripping voltammetry after acid digestion of the samples. The
data showed that the total levels of Pb in soils are not considered of concern since in
all sampling sites it concentration not exceeded the regulatory levels established by
the regional legislation about reference values of heavy metals in soils from
Extremadura for the protection of the human health and ecosystem. On the contrary,
Pb concentrations in waters were higher than the regulatory levels established in the
environmental quality standards in the field of inland surface waters policy.
MO191
Understanding the chemical speciation of silver from the use of personal care
products in aquatic freshwater systems
A. Peters, Wca Environment Ltd.; G. Merrington, Environment Agency; S. Lofts,
Centre for Ecology & Hydrology / Shore Section; S.D. Smith, Wilfrid Laurier
University / Department of Chemistry; R. van Egmond; R. Nasir, Wilfrid Laurier
University / Chemistry
The acute toxicity of silver to aquatic organisms has been extensively tested, and
biotic ligand models have been developed for both fish and invertebrates. However
when validated there were limitations to their performance. The chronic toxicity of
silver has been much less well studied, and the factors modifying bioavailability
(i.e. interactions with complexing ligands) are not sufficiently well understood to
enable robust models to be developed. Silver is known to form strong complexes
with both Dissolved Organic Matter (DOM, e.g. humic and fulvic acids), reduced
sulfide ligands (e.g. free sulfide S2-), and also with thiol compounds (e.g cysteine).
Attempts to understand the speciation of silver in ecotoxicity tests have revealed
significant limitations in our ability to predict silver speciation under different
water chemistry conditions. The relative importance of the different strong
silver-complexing ligand types, as well as uncertainties regarding their
concentrations in natural systems, means that a meaningful interpretation of the
existing chronic ecotoxicity data for silver in terms of biotic ligand model
approaches is not currently possible. The reasons for these uncertainties, and the
approaches which may be taken to address them, will be outlined. The key aims of
this study are to determine silver speciation in a range of aqueous systems, from
simple well defined systems with individual ligands to complex systems with
multiple ligands. This information is being used to determine how well WHAM VII
predicts Ag complexation in receiving waters in relation to variable DOM-sulfide
and free sulfide concentrations. There are differences in the binding of silver by
DOM from different sources which cannot currently be explained by WHAM, but
appear to depend on the sulfur content of the DOM. This may require that sulfide
ligands and their silver complexes are explicitly included in model calculations.
Whilst it is clear that dissolved silver can be highly toxic to some aquatic
organisms, a better understanding of the conditions which are likely to result in
toxicity to organisms and ecosystems would lead to considerable advances in
understanding the potential risks from silver in surface waters.
MO192
A meta-analysis for assessing the relationship between metal toxicity and
metal affinity for binding to the biotic ligands of soil and aquatic organisms
M.M. Ardestani, Ecological Science; N.M. van Straalen, VU University
Amsterdam / Department of Ecological Science; C.A. Van Gestel, Vrije
Universiteit, Department of Animal Ecology
Biotic ligand models (BLMs) have been developed to predict the toxicity of
different metals to different organisms. Most BLMs have been derived for aquatic
organisms, while work on terrestrial organisms is still in progress. A BLM
considers metal speciation in the medium and the interaction of metal species as
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well as other organic and inorganic ligands, competing or making complexes with
the free metal ions to bind to the biotic ligands. The main assumption of these
models is that when an organism is exposed to metal in different media, only a
fraction of the total metal load is bound to the site of action (biotic ligand) in the
organism and as a consequence adverse effects occur. Each metal has a specific
affinity for binding to the biotic ligands of an organism which is qualified by the
conditional binding constants. In this study, the relationships between metal
toxicity and metal affinities for binding to the biotic ligands of soil and aquatic
organisms were investigated. We used data from the literature on terrestrial
organisms such as plants, earthworms, and collembolans and on aquatic species
such as fish and daphnids as well as other organisms like bacteria and fungi. We
distinguished the conditional binding constants derived from toxicity or
bioaccumulation tests. For all species and all metals, toxicity was well correlated
with the conditional biotic ligand binding constants. Considering the effect of
competing cations, major ions such as protons, calcium, and magnesium had the
most significant effects on metal toxicity and as a consequence on the relationships
between toxicity and strength of metals for binding to the biotic ligands. The
correlations between toxicity and binding constants were obtained for single test
species exposed to different metals and for all species together. Toxicity of Ag and
Cu was highest for most test species. For almost all organisms, conditional binding
constants for Ag, Cu, and Cd were higher than those for Zn and Ni. The values
derived for aquatic systems seem to be equally valid for soil organisms, but in the
case of soils, bioavailability from the soil solution is greatly influenced by the
presence of the soil solid phase.
MO193
An experimental system representative of groundwater hydraulic conditions
to test the applicability of diffusive gradients in thin film (DGT) for
groundwater monitoring
C. Berho, BRGM / Laboratory Division; S. Robert, Suez Environnement / CIRSEE;
J. ghestem, BRGM / Laboratory Division; T. Laurioux, L. Amalric, BRGM; A.
Bruchet, CIRSEE Suez Environment
Key words: diffusive gradients in thin film (DGT); groundwater, diffusive
boundary layer (DBL), experimental system The validated common approach of
groundwater monitoring is based on spot sampling after purging followed by
laboratory analysis but has well known drawbacks (modification of contaminant
distribution between the whole aquifer and groundwater sampled by pumping
homogenization of the water column which can hide a potential stratification of
contaminants ...). Passive sampling techniques present several advantages by
comparison to the classical sampling approach (they neither need pumping, nor
disturb the groundwater). However, few publications deal with the use of
integrative passive samplers in groundwater. In this context, the aim of this work is
to test the applicability of diffusive gradients in thin film (DGT) for metal
monitoring in groundwater (Pb, Cd). Indeed, a diffusive boundary layer (DBL)
forming on DGT surface especially in case of low flow conditions influences the
uptake of metals. First of all, an experimental system representative of groundwater
hydraulic conditions was developed. The system is composed of three open
columns with an ascendant water circulation of a natural groundwater spiked with
the targeted compounds (Cd, Pb). The flow is respectively in each column of 1, 2
and 4 m/day. DGT with several diffusive gels thicknesses were deployed in
triplicates during 7, 14 and 21 days in each column. During the experiments, the
concentration of metals in water and the uptake of compounds were followed to
verify the linear accumulation with time. The DBL was estimated at 13 & 21 days
of duration as well as the time weighted average concentrations (TWA). DBL
values higher than those found in literature were found. By taking them into
account, TWA concentrations were found closed to concentration of Pb and Cd
measured in water samples. We acknowledge financial support from French
National Research Agency (ANR ECOTECH 2011 ORIGAMI project 11 ECOT
003)
MO194
Abandoned mine legacies: Determining the extent and impacts of pollution via
a case study in the South West England
S. Comber, Plymouth University / Environmental Science; S. Beane, Plymouth
University; C.B. Braungardt, Plymouth University / School of Geography, Earth
and Environmental Sciences; P. Long, Environment Agency
For parts of the UK and other European countries, contaminated land resulting from
millennia of mining activities are contributing significantly to failures in water
quality for a number of metals including lead, nickel, zinc, copper and cadmium
under the Water Framework Directive. Practicalities such as land ownership,
access, the diffuse nature of the contamination makes identifying and implementing
remediation options complex and potentially costly. In order to successfully apply
any measures, it is necessary to both fully understand the spatial extent of the
contamination (including diffuse inputs from soil, spoil and mineral processing
areas as well as obvious point sources from adits), the potential impact the metals
are having on the receiving water chemistry in terms of speciation and hence
potential negative ecological impacts. This paper reports on a specific case study in
the SW of England (River Tavy catchment) where the extent of metal
contamination around an abandoned mine site has been established in concert with
assessment of metal bioavailability and impacts on receiving waters with the
objective of supporting planning for future remediation.
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MO195
Dissolved Organic Carbon (DOC) Characteristics in Metal-rich Waters and
Implications for Copper Aquatic Toxicity
K.T. Dee, Geochemistry; J.F. Ranville, Colorado School of Mines / Chemistry and
Geochemistry
Free copper (Cu2+) is a well-known contributor to heavy metal toxicity in aquatic
systems. The concentration and bioavailability of Cu2+ is influenced by aqueous
complexation, with humic and fulvic acids being especially important ligands. This
research focused on examining changes in the binding affinity of fulvic acid (FA)
that result from chemical fractionation occurring during the formation of hydrous
iron and aluminum oxides (HFO and HAO) in AMD/ARD impacted streams. The,
unfractionated DOC remaining in the water column was found to have less binding
affinity than DOC in aquatic systems without the presence of HFO and HAO. Free
copper concentrations were measured with a cupric ion specific electrode (ISE).
FAs used in this study were collected from three alpine watersheds in Central
Colorado that showed variability in spectroscopic properties of SUVA254 and
fluorescence index (FI) to correlate with aromaticity and DOC source. The binding
affinity of DOC is related to its inherited aromaticity and for which lower SUVA254
(lower aromaticity) suggest a lower binding capacity of DOC and a resulting higher
concentration of Cu2+ in solution. This variation in DOC-Cu binding affinity is
likely a significant factor in copper toxicity in aquatic systems and in toxicological
modeling programs such as the Biotic Ligand Model (BLM).
MO196
Accumulation of metals by Ambystoma mexicanum in an urban wetland:
theoretical and experimental correlation with ambient metal content
C. Ponce de Leon, Facultad de Ciencias; S. Rendón, G. Aldana, Universidad
Nacional Autonoma de Mexico / Facultad de Ciencias; M. Hernandez, Facultad de
Ciencias UNAM / Biology; C. Vanegas, UNAM, Mexico City / Ecology and
Natural Resources
All organisms require a variety of essential metals for its metabolic functions whose
concentrations are homeostatically regulated. At the same time, organisms possess
regulatory mechanisms that prevent and control the accumulation and potential
toxic effects of metals, essential and without known biological function. The
bioaccumulation of metals depends greatly on the chemical metal specie in the
environment interacting with the organism, whilst the bioavailable concentration of
these chemical species depends on a variety of physiochemical parameters such as
organic matter, clay content, pH, salinity, redox potential, etc., thus making it
difficult to predict the organism’s metal accumulation. In this study we assess the
physicochemical parameters and metal concentration in sediments in a peri-urban
wetland located south of Mexico City. In situ metal accumulation by juvenile
Ambystoma mexicanum was assessed in selected sites from the above mentioned
study and correlated with water and sediment metal concentrations as well as with
theoretical bioavailable metal (Free metal) from water with an equilibrium
speciation model for waters, the Windermere Humic Aqueous Model (WHAM7).
The results showed that the highest concentrations detected in the axolotl liver were
the essential metals. However, the concentration of several metals without known
biological function (i.e. cadmium, lead) are similar or higher to those reported as
critical levels for aquatic life. The free metal WHAM modeling simulating
diffusion had limited correspondence with liver metal accumulation in the
organisms, rather, sediment metal concentration more accurately reflected the metal
accumulation in the organism, suggesting ingestion as the main route. Further
WHAM simulations are offered as proposed by Stockdale et al. (2010) in Aquatic
Toxicology. Track and sessions: “Metals in the environment: Fate, speciation and
bioavailability in water, soil and sediment” in “Analysis, fate and behavior of
contaminants”. (Co-)authors: Claudia PONCE DE LEÓN HILL, Sherezada
GONZÁLEZ RENDÓN, Manuel HERNÁNDEZ QUIROZ, Giovanni ALDANA
and Cecilia VANEGAS PÉREZ.Unidad de Análisis Ambiental, Facultad de
Ciencias, UNAM, Mexico City. Key words: metals, bioavailability, WHAM,
Ambystoma mexicanum Presentation preference: Platform
MO197
Comparison of four pore water sampling methods for metals and dissolved
organic carbon
B.G. Brumbaugh, US Geological Survey / Columbia Environmental Research
Center; D. Cleveland, National Institute of Standards and Technology; J.M. Besser,
USGS- Biological Resources Division / Columbia Environmental Research Center;
D.D. MacDonald, MacDonald Environmental Sciences Ltd.
Toxicity of metals to aquatic invertebrates is most often attributed to bioavailable
forms of dissolved metals in the interstitial (pore) water of sediments.
Bioavailability for many toxic metals is known to depend greatly on certain water
quality factors, especially hardness and dissolved organic carbon (DOC). Several
pore water sampling methods have been investigated, but recommendations for
individual methods vary. Importantly, there have been few, if any studies that
compared sampling methods for both DOC and metals, and especially mixtures of
metals. Our study compared four different methods for sampling pore water
including: peepers, diffusion gradient in thin-film (DGT) probes, centrifugation and
filtration, and push-point suction and filtration. Three field-collected sediments
with elevated concentrations of metals representing different levels of organic
matter, acid-volatile sulfide, and grain size were evaluated, both unspiked and
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spiked. Spiking included cadmium, copper, nickel, lead, and zinc added at amounts
in proportion to individual probable effect concentrations (PECs) and anticipated
relative sediment binding capacities. Results of these comparisons will be presented
and strengths and limitations of each of these methods will be discussed.
MO198
Mechanisms of nickel toxicity in freshwater organisms: A practical approach
for supporting mechanistic-based risk assessment tools
K.V. Brix, University of British Columbia / Zoology; C.E. Schlekat, NiPERA; E.R.
Garman, NiPERA / Ecotoxicologist
Assessment of ecological risk of nickel (Ni) uses mechanistic-based, albeit
empirically derived, predictive tools such as Biotic Ligand Models (BLMs).
Despite a number of detailed studies, the precise mechanism of chronic Ni toxicity
to aquatic organisms remains elusive. A workshop was held in November 2014 to
review currently available information on mechanisms of Ni toxicity to aquatic
organisms. The goal of the workshop was to provide recommendations that can be
used in future studies to build on existing mechanistic information. Freshwater
aquatic organisms were the focus of discussion because of their sensitivities to Ni,
the relatively abundant amount of mechanistic information available, and their
importance in risk-based regulations like the Water Framework Directive and
REACH. Evidence exists in the literature to support a number of possible
mechanisms, including disruption of trace element homeostasis (e.g., Ca, Mg, and
Fe), disruption of energy metabolism, and oxidative stress through the creation of
reactive oxygen species. Workshop participants recommended using an adverse
outcome pathway (AOP) framework to design a research program that explicitly
links mechanisms of action at the protein level to responses that are relevant at the
population level for specific sensitive freshwater taxa (Lymnaea stagnalis, Lemna
sp., and daphnids), recognizing a specific common mechanism may not occur
among different aquatic taxa. Participants also recommended using the AOP
framework to evaluate a broader range of possible mechanisms of action, taking
advantage of genomic/transcriptomic techniques and extant mechanistic knowledge
from other environmental compartments (e.g., terrestrial plants) to identify
potential mechanisms not previously considered in aquatic environments. The
overarching goal of this research program is to develop a sufficiently robust
mechanistic understanding of Ni toxicity to allow the application of predictive tools
like the BLM to new species and a broader range of geochemical conditions.
MO199
Stormwater Control Measures (SCMs) Decrease the Toxicity of Copper Roof
Runoff
W.J. LaBarre, Towson University; S.M. Lev, IDA Science and Technology Policy
Institute / Urban Environmental Biogeochemistry Laboratory; D.R. Ownby,
Towson University / Chemistry; R.L. Dwyer, International Copper Association /
Health Environment and Sustainable Development Program; K.J. Rader, Mutch
Associates, LLC; J.W. Gorsuch, Copper Development Association Inc.; R.E.
Casey, Towson University / Chemistry
Concerns have been raised by regulators over diffuse and nonpoint sources of
metals including releases from copper roofs during storm events. A copper roof
runoff tool is in development for use by regulators and other stakeholders to
quantify the potential ecological impacts of copper roof runoff in receiving waters.
It considers three key components of copper runoff fate and transport: 1) copper
emission from roofs during rain events; 2) copper attenuation in runoff prior to
reaching receiving waters; and 3) copper bioavailability and fate in receiving
waters. This study examined attenuation of copper from roof runoff and the factors
influencing copper bioavailability and toxicity in a stormwater treatment system.
Both laboratory bioassays and modeling with the biotic ligand model (BLM) were
utilized. A 3 x 6 meter copper roof structure was built along with two biofiltration
swales and two bioretention planters. Runoff samples were collected monthly from
the roof downspouts and from the outlets of the swales and planter boxes. SCM
copper removals were 82.6 – 99.2% (planters) and 93.3 – 99.3% (swales) by
concentration. For a subset of storms, toxicity tests of stormwater were performed
with Daphnia magna neonates. Stormwater toxicity testing can result in poor
survival due to the low ionic strength of runoff that has not interacted substantially
with soils or mixed with surface water. Utilizing cultures adapted to low hardness
resulted in greater survival in reference stormwater. In toxicity tests using these
adapted cultures, no survival was observed in copper roof runoff samples taken
from the downspout (i.e., SCM influent). Survival from the planter box and swale
outlets was ~86% and ~95%, respectively. Modeled D. magna LC50 values for the
influent averaged 8 μg/L, while the swale and planter box outlets averaged 180
μg/L. This indicates a decrease in copper bioavailability and potential toxicity as
water passed through the swale and planter boxes. Modeled toxicity was found to be
strongly dependent on pH. This is critical since measured pH values in low ionic
strength stormwater can vary based on the technique used. These results indicate
that the swales and planter boxes can improve water quality prior to stormwater
encountering biological receptors. These data, when integrated into the copper roof
runoff tool, will allow more accurate assessment of potential impacts in receiving
waters.
MO200
Effects of wildfires on metals mobilisation in eucalypt and pine forests
I. Campos, Universidade de Aveiro / Departmenf of Environment; N. Abrantes,
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University of Aveiro / CESAMDAO; C. Vale, IPMA Instituto Portugues do Mar e
da Atmosfera; P. Pereira, Department of Biology and CESAM; J. Keizer,
Department of Environment Centre for Environmental and Marine Studies
CESAM University of Aveiro Aveiro Portugal
Forest fires are increasingly frequent and severe in Mediterranean region, mainly in
Portugal, with huge environmental impacts. Among all the effects of fire on soil
properties, deposition, mobilisation and fate of contaminants, with particular
emphasis to trace metals, has been a relatively neglected issue. In fact, wildfires can
release and deposited metals on soil surface, either directly by combustion of
vegetation and soil organic matter mineralization or via re-availability from
ashes-soil interactions. These contaminants are of major concern due to their high
toxicology, environmental persistence and tendency to bioaccumulate in the food
chain. Furthermore, these contaminants find their way into groundwater and surface
sources via leaching and or into aquatic systems by overland flow (runoff) that
promotes the inputs of ash and eroded particles of soil in water. The main objective
of this study was to evaluate the input of metals (Mn, V, Co, Ni, Cu, Cd and Pb) in
soils and ashes of eucalypt and pine forests (Ermida, North-centre of Portugal)
associated with a wildfire and followed by rainfall events. This was accomplished
by monitoring the temporal evolution (immediately after the fire, 4-, 8- and
15-months after the fire) of metals in soils and ashes. Concentrations of V, Mn, Co,
Ni, Cu, As, Cd and Pb were analysed by inductively coupled plasma mass
spectrometry (ICP-MS), after an acid digestion. The principal results obtained in
this study were the following: (1) The levels of Mn, Pb, V, Ni and Cd were higher in
the burnt soils compared with those in the non-burnt soil, while for As the opposite
pattern was observed. As for Cu and Co no differences were found; (2) No temporal
differences were found for metals concentrations in the non-burnt soils; (3) Metals
levels in burnt soils differed for the four sampling occasions but not in
straightforward manners; (4) Manganese, Pb, V, Cu, Ni, Co and Cd have peaked in
ashes collected immediately after the fire, while the opposite was observed for As;
(5) In general, metals levels (with the exception of As) declined sharply during the
first 4 months and remained unchanged 8 and 15 months after the fire. Our results
highlight that wildfires play a key role in the mobilisation of metals in the
environment and underline the importance of further studies about the associated
risks in terms of ecotoxicological effects, both in-situ and in downstream aquatic
systems. Keywords: Wildfire; Metals; Soils; Ashes
MO201
HEAVY METAL POLLUTION BY URBAN SUPERFICIAL RUNOFF:
ACCUMULATED SEDIMENTS ON SOACHA-BOGOTÁ ROAD
(COLOMBIA)
N.A. Peña, IRTA; S. Alvarez, C.A. Zafra, Universidad Distrital Francisco José de
Caldas / Facultad del Medio Ambiente y Recursos Naturales
Road sediments accumulated in dry weather carry metallic elements, which affects
water resources when transported by runoff and deteriorates the air quality when
suspended by wind and the turbulence induced by traffic. This study presents the
results of a pollution assessment on heavy metal particles associated to road
sediment from two particular areas (i.e. Zones 1 and 2) of the Bogotá-Soacha
highway (Colombia). Road sediment was collected in each area by direct sweep
over a surface of 0.25 m2 and for a period of four months. The concentration of Mn,
Fe, Cu, Zn, As, Cd, Ba and Pb was determined per size fraction (less than 250 µm
from dry road sediment). These figures were obtained by means of flame atomic
absorption spectrometry and also by using inductively coupled plasma mass
spectrometry ICP-MS. The results suggest that the main origin of heavy metals
were the mobile sources (i.e. the wear of tires, brake pads and automotive parts). In
addition, it is shown that the concentration of Pb and Zn was higher than that
allowed by current regulations (used as reference). With regard to urban soils,
heavy metals that exceeded the permissible limits were as follows: Pb (21.7% and
87.0% of the time in Zones 1 and 2, respectively) and Zn (84.8% and 82.6% of the
time in Zones 1 and 2, respectively).
MO202
Modeling the Fate of Metal Concentrates Using the TICKET Unit World
Model
K.J. Rader, Mutch Associates, LLC; R.F. Carbonaro, Mutch Associates, LLC /
Civil and Environmental Engineering; K. Delbeke, European Copper Institute; K.J.
Farley, Manhattan College / Civil and Environmental Engineering
Among the key challenges associated with metal concentrates assessment and
classification are their sparingly soluble nature and their long term fate following
release. A concentrate's solubility affects its bioavailability. The environmental fate
of a substance is in part described by its degradability. While metals do not
"degrade" according the classic definition typically applied to organics, their
capacity to cause adverse effects in the environment is not without temporal limits.
Assessment of metal "degradability" is not as straightforward as for organics where
standardized test procedures are available. Nevertheless, the implications of the
degradability criterion for metals are significant particularly when the concentrates
are part of maritime cargoes subject to MARPOL Annex V requirements. Based on
the Globally Harmonized System (GHS), guidance on the persistence or
"degradability" of soluble metals was proposed in a 2011 European Union
Classification, Labelling and Packaging (EU CLP) draft guidance document. In
analogy to organic chemicals, “rapid degradation” for metals requires greater than
70% removal within 28 days. However, unlike organics, where removal from the
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water column occurs via degradation, metal removal occurs through changes in
speciation (partitioning and precipitation) followed by sedimentation which
transfers metal to the sediment. Therefore, “rapid degradation” for metals requires
one to demonstrate rapid and functionally irreversible loss from the water column.
This entails 1) sorption of dissolved metal to suspended particles or direct
precipitation, 2) transport of particulate metal to the sediment, and 3) functionally
irreversible sequestration of metal in the sediment through precipitation and
sorption. A unit world model for metals in lakes, TICKET-UWM, was applied to
the assessment of concentrate bioavailability and degradability in a generalized
water body. Model results indicate that settling of concentrates limits the direct
impact dissolution had on water column metal concentrations. Continued
dissolution of concentrates in the sediment resulted in some recycling of metal to
the water column. However, the water column concentration resulting from this
sediment flux was very low. The lack of significant remobilization indicated by the
model is generally consistent with data from field and laboratory studies.
MO203
Sediment Cu bioavailability – the use of diffusive gradient thin films (DGT)
and effects of chitosan amendment
T. Oksanen, University of Eastern Finland / Department of Biology; K.K.
Vaananen, University of Eastern Finland / Biology; J. Akkanen, University of
Eastern Finland / Department of Biology
Mining industry often increases metal loading in surrounding environment. In
water ecosystems, a part of the metals is stored in sediment compartment. When
environmental conditions change, metals may be released back to water causing
toxicity. Due to these fluctuations, risk assessment for metals is challenging, and
widely used sediment quality guidelines are often inadequate for site-specific risk
assessment. We used diffusive gradient thin films (DGT) a) to observe bioavailable
fraction of Cu in sediment, b) to study metal bioavailability reducing effects of
chitosan amendment in Cu-spiked natural sediment and c) did toxicity tests to
reveal possible toxicity of copper and/or chitosan (Lumbriculus variegatus).
Natural lake sediment (Parkkimajärvi) in Finland was chosen for this study.
ICP-MS was used for metal concentration analysis. Possible toxicity was tested
with 28-day reproduction and growth experiment using L. variegatus. Sediment
was spiked with 25-410 mg/kg dw Cu and with 0; 0.5 and 5 % dw chitosan. In first
experiment, DGT concentrations correlated with total copper concentrations. It
indicates that in this sediment, DGT can be used for determining reactive
concentrations of Cu. Chitosan adsorbed bioavailable copper (410 mg/kg dw) in
chitosan concentrations of 0.5 (32 % reduction) and 5 % (87 % reduction). Chitosan
had adverse effects on weight of L. variegatus, but not on reproduction. Higher Cu
concentrations had adverse effects on total biomass, but no statistical difference
was seen in reproduction or single worm weight at their own. Sediment ingestion is
the main Cu-uptake route for L. variegatus, but the reduction of active Cu shown in
DGT-experiment was not that clear according to toxicity test. DGT seems to be a
promising tool for assessing metal bioavailability and risks in sediments. Chitosan
was effective in binding copper in slightly acid sediment (pH 5-6). On the other
hand, adverse effects of chitosan were seen in toxicity test. As a result, further
studies should be concluded for the use of chitosan in remediation.
MO204
Risk assessment of the use of organic wastes as soil amendments: results from
a field experiment
P. Alvarenga, Polytechnic Institute of Beja / Department of Tecnologies and
Applied Sciences; P. Palma, Instituto Politécnico de Beja / Department of
Tecnologies and Applied Sciences; M. Farto, C. Mourinha, J. Dores, M. Patanita,
Polytechnic Institute of Beja; J. Renaud, Department of Life Sciences; T.
Natal-da-Luz; J. Sousa, University of Coimbra / Department of Life SciencesCEF
The use of organic wastes as soil improvers seems an attractive option in soil
amendment, because it would enable valuable components to be recycled (e.g.
organic matter, N, P, K). However, this practice represents a potential risk to the
environment, because of probable high heavy metal content of the wastes, a
problem that may be aggravated if the metals are mobilized in the soil, available for
plant uptake or transported in drainage waters. Taking this in account, a field
experiment was established with different organic wastes: sewage sludge (SS),
mixed municipal solid waste compost (MMSWC), and compost produced from
agricultural wastes (CAW), at 6, 12 and 24 ton dry matter/ha, with Lolium perenne
L., in order to assess the behaviour of metals in the soil/plant system and the effects
of the amendments in soil chemical and biochemical properties. The SS application
had a beneficial effect on plant production (chlorophyll, foliar area, biomass) and
on soil properties (organic matter content, total nitrogen, available phosphorous,
and nitrification potential), more pronounced than in the case of both composts
application, without a significant increase in total heavy metals concentration, both
in soil and in plants. Dehydrogenase activity was also positively affected by the
amendments application. Accumulation factors for heavy metals in plants were
low, and their concentrations in the plant were lower than the maximum tolerable
level for cattle, used as an indicator of risk of entry of those metals into the human
food chain. Two different heavy metal extractable fractions were determined: a
mobile fraction, and a mobilizable fraction, which will allow a deeper discussion on
the fate and behaviour of heavy metals in soils, and on the risk of the use of these
organic wastes as soil amendments.
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MO205
Contrasting abilities of metal bioaccumulation in Gammarus populations with
different exposure histories
N. Urien, J.D. Lebrun, Irstea; A. Farfarana, Irstea Antony; a. chaumot, Irstea / UR
MALY Laboratoire Ecotoxicologie; L.C. Fechner, Irstea Antony / UR HBAN; O.
Geffard, Irstea / UR MALY Laboratoire Ecotoxicologie
Gammarids are net accumulators of metals, hence considered as integrated
indicators of metal bioavailability in freshwaters. However, aquatic organisms live
in contrasted systems in terms of water chemistry and anthropic contaminations,
including metals, to which they are acclimated. Indeed, chronic exposure may
induce physiological mecanisms likely to modulate metal regulation (e.g.
metallothioneins synthesis), thus bioaccumulation. So, differences in exposure
histories of populations may lead to differences in accumulation patterns. In
gammarids, tolerance to metal exposures is few documented and need to be
evaluated conditioning the relevance of using gammarids to monitor water quality.
The use of biodynamic modelling to describe metal bioaccumulation is now well
established. Biodynamics assumes that bioaccumulation is the result of a balance
between uptake and loss rates of contaminant, characterised by specific kinetics
parameters for each metal. Here, we propose to use the comparison of kinetics
parameters as approach to detect differences between populations and therefore to
identify which of the physiological parameters is modulated (uptake and/or loss). In
our previous studies, the between-population variation of kinetics parameters
controlling bioaccumulation in several unexposed (control) populations of
Gammarus has been defined and is proposed in this study as reference. The aim of
this study was to investigate the metal bioaccumulation abilities of different
populations of gammarids pre-exposed to metals in their natural environment and
then to compare their kinetics parameters to values previously obtained with
controls populations. To this end, three Gammarus populations, pre-exposed to Pb
or Cd or Pb/Ni contamination, were collected and then exposed, in laboratory
conditions, to various metal concentrations (Pb ,Cd and Ni) for seven days
immediately followed by a seven-day depuration period. The internal
concentrations in gammarids were measured over time. Then, kinetics parameters
of metal describing bioaccumulation were determined for each population. Finally,
results will inform whether pre-exposure of populations may modulate their
bioaccumulation capacities and the occurrence of potential tolerance mecanisms.
MO206
Comparison of in vitro estimates of bioaccessible Ni in field-contaminated
soils and identification of mineralogy
L. Vasiluk, University of Guelph / School of Environmental Sciences; J. Wragg, M.
Cave, British Geological Survey; M.D. Dutton, Vale INCO; B.A. Hale, University
of Guelph / School of Environmental Sciences
The bioaccessibility of a contaminant mixed with the soil matrix depends upon the
soil properties, the contaminant and the manner by which the contaminant entered
the soil. This study considers soil Ni contamination around smelting and refinery
sites, such as the Vale complex in Sudbury (SUD) and Port Colborne (PC), ON,
Canada. The objective was to determine if there was a relationship among particle
size, mineralogy and trace element bioaccessibility. At each location, two naturally
weathered soils were collected and separated into 2 fractions (150-250mm and <
70mm). Identifying the mineralogy was achieved with a non-specific sequential
extraction with chemometric data processing (CISED), SEM-EDS and XANES.
Once the predominant minerals in the soil associated with Ni were identified, its
relative chemical “solubility” was compared to the in vitro assay (PBET). In the
SUD soils, the smaller particle fraction had the greatest [Ni]; in one soil the
difference was 8 fold while the other 3 fold. Total [Ni] in PC soils were not different
between the fractions, but were much higher than in SUD. The comparison of
bioaccessible Ni (PBET) and cumulative Ni extraction in the CISED sequence,
showed that PC soils reached the PBET estimates at a lower nitric acid (up to
0.01M), while Ni from SUD soils required higher strength. Chemometric analysis
identified a different number of physico-chemical soil components. The majority of
Ni was co-eluted with the “carbonate” component, extracted mainly in 0.01-0.05 M
HNO3, and was made up principally of Ca, Mg and Al. The high proportion of Ca
suggests that these components could be carbonate material in a humic acid
exchangeable fraction or clay-like matrix if Si is present. The mineralogy of the soil
fractions from the same site was similar, but different between the two sites: PC
soils were dominated by NiO whereas in the SUD soils were FeNiO. Neither of the
mineral forms is very soluble. Bioaccessible Ni was low (< 15%), reflecting the
large proportion of oxidic Ni in both soils. The CISED extracted more Ni from soils
than PBET but at 0.01M of hydrogen ions the results were similar. In spite of the
kinetic differences in methodologies the results are similar for the equivalent
molarities of the two assays. The CISED identifies a very fine grained material,
some of which is occluded into the less easily soluble components of the soil (e.g.
Fe oxides). This fine grained material is the likely source of the bioaccessible
fraction.
MO207
Developing New Tools for Assessing Legacy Pollutants and their Ecological
Consequences in Lakes surrounding Mines Near Yellowknife (NT), Canada.
J.M. Blais, A. Houben, University of Ottawa; J. Korosi, A.J. Poulain, L. Kimpe,
University of Ottawa / Biology
This project is to generate information on the extent and fate of environmental
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contaminants in the Yellowknife area focusing on Giant Mine, which has left a
legacy of contamination by arsenic and other metals, to inform future land and
water management decisions. The objectives of this research are: (1) to characterize
and determine the spatial extent of toxic metals and hydrocarbons produced by
mines, and identify their toxicological effects on nearby lakes using
paleoecotoxicological methods; and (2) to determine the mobility and
bioaccessibility of arsenic species in the vicinity of Yellowknife and differentiate
between the toxic arsenic trioxide derived mainly from stack emissions and the
naturally occurring arsenopyrite, which is less toxic. Here we show evidence of
elevated arsenic and antimony in all lake waters collected within a 15 km radius of
Giant Mine, and we show that this contamination can only be attributed to the
emissions from the roaster stacks. Radiometrically-dated lake sediment cores
further confirm that the timing of arsenic and antimony contamination in these lakes
may only be attributed to mining activities that began in 1934 and ended with the
closure of the mines in 2004. We relate the enrichment of arsenic and antimony in
these sediment cores to ecological responses by enumerating cladoceran
assemblages and show that these zooplankton communities were markedly affected
by the contaminants from these mines. This information is part of a growing
database that will be critical for local decision makers who are responsible for
managing the remediation of Giant Mine, as well as the Government of Northwest
Territories and the City of Yellowknife, which are both responsible for managing
lands still affected by these long abandoned mines.
MO208
Baseline data and initial impacts of the Mount Polley Tailings Pond breach on
adjacent aquatic ecosystems - an update.
E. Petticrew, University of northern British Columbia / Geography; N. Gantner,
Trent University / Ecosystem Science and Management; S. Albers, University of
northern British Columbia / Quesnel River Research Centre; G.G. Pyle, University
of Lethbridge / Biological Sciences; P.N. Owens, University of northern British
Columbia
On August 4th 2014, the Mount Polley Tailings pond breach near Likely, B.C.,
released approximately 24 million cubic metres of tailings material into Polley
Lake, Hazeltine Creek and Quesnel Lake. The discharge scoured and eroded a
swath of soil and sediment delivering an unknown amount of metals and sediment
into this tributary ecosystem of the Fraser River. Subsequent efforts by the mine
operator to remediate by pumping tailings water from Polley Lake into Hazeltine
Creek, which flows into Quesnel Lake, resulted in additional and continuous
release of unknown volumes of contaminated water and sediments into the
watershed. Heavy metals (e.g., selenium, copper, or mercury) reported as stored in
the tailings pond entered the downstream aquatic environment and have been
monitored in the water column of Quesnel Lake since August. These contaminants
are likely particle-bound and thus subject to transport over long distances without
appreciable degradation, resulting in the potential for chronic exposures and
associated toxicological effects in exposed biota. While significant dilution is
expected during aquatic transport, and the resulting concentrations in the water will
likely be low, concentrations in exposed biota may become of concern over time.
Metals such as mercury and selenium undergo bioaccumulation and
biomagnification, once incorporated into the food chain/web. Thus, even small
concentrations of such contaminants in water can lead to greater concentrations
(~100fold) in top predators. Over time, our predictions are that food web transfer
will lead to an increase in concentrations from water (1-2 years)–>invertebrates
(1-2 yrs) ->fishes (2-5 yrs). Pacific salmon travel great distances in this watershed
and may be exposed to contaminated water during their migrations. Resident
species will be exposed to the contaminated waters and sediments in the study lakes
year round. Little or no background/baseline data for metals in biota from Quesnel
Lake exists. Notably, some of these fish provide food to recipients as diverse as
aboriginal communities and large commercial markets embedded within a global
marketplace. Moreover, metals can be accumulated in aquatic organisms, thus it is
very important to understand its long-term biomagnification and potential health
effects on organisms. We present an update on our findings from physical and
chemical limnological early response-sampling and recommendations for future
monitoring in the affected watershed.
MO209
Physiological response of wheat (Triticum aestivum L.) to elevated
concentrations of cadmium and NaCl in the growth medium
M.S. Aleksic, B. Mićić, Petnica Science Center / Department of Biology; T.D.
Mišljenović, Faculty of Biology / Institute of Botany and Botanical garden
Jevremovac
Effects of cadmium and sodium chloride were tested on wheat (Triticum aestivum
L.). Concentrations of proline, total soluble proteins, cadmium uptake, and POD
activity were measured. Plants were treated with different concentrations of NaCl
(2000 i 4000 ppm) and CdSO4 (0.4, 0.6, 0.8 and 1.6 ppm) for 14 days (12h
photoperiod, 26-28 °C, 60 – 80% relative humidity). Level of proline in plants
treated with moderate salt concentration (2000 ppm) increased with growing Cd
concentrations in the medium. Higher concentrations of Cd in the growing medium
lead to higher Cd uptake by plants. Cadmium shoots/roots concentration ratio was <
0.1. Presence of NaCl in the medium increased Cd uptake by plants, probably as a
result of creation of Cd chlorocomplexes which are more easily absorbed by wheat.
The activity of peroxidase (POD) was increased in plants treated with different
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concentrations of NaCl. Increased POD activity might be a plant mechanism of
alleviation of oxidative damage induced by salt. Different concentrations of Cd in
the medium and a combination of Cd and NaCl had no statistically significant effect
on POD activity. There was no statistically significant effect of cadmium, sodium
chloride, or interaction of these factors on total protein concentration in the plant
material.
MO210
Rainfall erosivity index EI30 and losses of Cu-based fungicide in vines via
throughfall
P.P. Rodríguez, Universidade de Vigo / Plant Biology and Soil Science; D.E.
Gomez, The University of Exeter / College of Engineering Mathematics and
Physical Sciences; M. Paradelo, J.L. Periago, University of Vigo / Plant Biology
and Soil Science
Cu-based fungicides are widely applied in vineyards to fight against fungal
diseases. Cu losses by rainfall may lead to an enrichment of Cu in soils becoming it
an important soil pollutant and even may reach nearby basins. Rainfall energy may
influence Cu losses although it has never been studied before in vineyards. The
objectives of this study are: i) to quantify Cu losses under natural rainfall and ii) to
examine the influence of rainfall erosivity index EI30 (Wischmeier&Smith 1978) on
Cu losses. Two nearby vineyards in Ribadavia (Galicia, Spain) were monitored
during crop years 2009 and 2010. Collecting rainfall and throughfall up to 16 trays
were placed under the vines to maximize the collection of the throughfall.
Soluble-Cu fractions (CuS) in the water fraction < 0.45 micron ii) the
Particulate-Cu fraction (CuP) were collected from trays after each rainfall episode.
Additionally, daily EI30 values (MJ ha−1 mm h−1) for the same period were
calculated from a tipping bucket pluviometer 5 min. Absolute frequency
distributions of throughfall volume in collecting trays(mm) and throughfall/rainfall
ration are bimodal. Small rainfall episodes brought more less throughfall. Higher
rainfall episodes gave more throughfall/rainfall ratio as expected. Throughfall
average in all episodes was 14±17% of rainfall being 55% the maximum. That was
14.9±15.7 mm ranged between 0.3 and 44.4 mm. Concentration of CuS in
throughfall in relation to accumulated EI30 per sampling is higher at the beginning
of the experiment, decreasing sharply with subsequent rainfall episodes. CuP is
expressed as mg Cu per kg of total solids in throughfall samples. Solids result from
the rainfall wash-off of anti-fungal sprays and natural dry deposition on leaves. CuP
is about three orders of magnitude higher than CuS giving an average Solid/liquid
distribution ratio about 1000 L/kg. The highest concentrations were also found in
the first rainfall event although CuP and these data are fitted to a hyper-exponential
model, which explains that CuP losses happened in two ways: one quickest than the
other where bigger and/or stacked particles are detached first. Finally, Cu loss is
dependent on amount of Cu stored on vine leaves and most of it are lost in the very
first rainfall episodes. Wischmeier, W.H. y Smith, D.D. 1978. Predicting Rainfall
Erosion Losses. Agriculture Handbook 537. United States Department of
Agriculture. Science and Education Administration. 58 pp.
MO211
TOTAL CONTENT AND LEACHING BEHAVIOUR OF ARSENIC IN
SOILS OF THE ANLL
D.M. Prieto, University of Santiago de Compostela / Soil Chemistry; D. Rubinos, J.
Cancelo-González, University of Santiago de Compostela / Departamento de
Edafología y Química Agrícola Facultad de Farmacia; F. Diaz-Fierros, University
of Santiago de Compostela / edafologia y quimica agricola; M. Barral, University of
Santiago de Compostela / Departmento de Edafología y Química Agrícola Facultad
de Farmacia
Environmental arsenic (As) problems are commonly the result of mobilization
under natural conditions, but human activities have contributed to an important
additional impact. High As concentrations have been detected in Anllóns Basin
(NW Spain) in superficial soils over arsenopyrite-rich materials, and in sediments
downstream the mineralized area, with concentrations up to 4,000 and 264 ppm,
respectively [1,2,3]. The main aim of this study is to determine the total contents
and leaching behaviour of As in the soils of the Anllóns River Basin. With this
purpose, 50 samples of C soil horizons were collected each square km covering the
area adjacent to the river and selected to detect lithogenic As. This aspect could be
of interest because the exploitation of the mineralized area is currently under study.
Total native As concentration was determined by X-ray fluorescence spectrometry.
Leaching behaviour of As was determined applying DIN 38414-S4 method with
MilliQ-water, employing a solid:liquid ratio (1:10) for 24 h with end-over-end
agitation. Subsequently, samples were filtered by 0.45 µm and measured by
ICP-MS. X-ray analysis revealed that total As concentration ranged between 2 and
498 ppm, with a mean value of 85 ppm, median value of 25 ppm and 5 and 344 ppm
for 10th and 90th percentiles, respectively. The highest As concentrations were
located at 8 hot spots matching the mineralized area. The reference As level in soils
of Galicia was fixed at 50 mg kg-1 (140 mg kg-1 in soils onto slates with
arsenopyrite) [4], which were exceeded for 21 and 9 soil samples, respectively.
Leachable As ranged between 0.13 and 9.85 µg L-1. The percentage of As mobilized
following these experimental conditions was low and ranged between 0.002 and
0.328 %. However, special attention must be paid to changes in environmental
conditions, such as increased pH, salinity and liquid:solid ratio and changes in
redox conditions and phosphate addition, which proved to have drastic effects on
the As mobility in riverbed sediments containing As of geological origin in this area
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[3]. [1] Boixet, L. et al. 2007. The Corcoesto gold deposit. 23rd IAGS-2007. [2]
Devesa-Rey, R. et al. 2008. Water Air Soil Pollution 195:189-199. [3] Rubinos D.
.2010. Eur J Mineral 5:665-678. [4] Macías Vázquez, F., Calvo de Anta, R. 2009.
Niveles genéricos de referencia de metales pesados y otros elementos traza en
suelos de Galicia. Xunta de Galicia.
MO212
Toxic elements and element speciation in seafood samples from different
contaminated sites in Europe
A. Maulvault, IPMA, I.P. / Division of Aquaculture and Seafood Upgrading; P.
Anacelto, V. Barbosa, IPMA Portuguese Institute for the Sea and Atmosphere /
Division of Aquaculture and Seafood Upgrading; J. Sloth, R. Rasmussen, K.
Granby, DTU Technical University of Denmark; M. Fernandez, IRTA; A. Tediosi,
AEIFORIA; F. Heuvel, Hortimare; M. Kotterman, IMARES / Fish; A.M. Marques,
Portuguese Institute for the Sea and Atmosphere / Division of Aqiaculture and
Upgrading
Chemical pollution of aquatic ecosystems represents an ecological threat that has
been receiving increased attention. In environmental monitoring, marine biota from
different trophic levels (e.g. algae, bivalves and fish species) are commonly used to
assess the levels of chemical contamination, accounting their propencity to
accumulate certain contaminants. Coastal areas exposed to high environmental
contamination by one or more pollutants from anthropogenic or natural sources are
called "hotspots", being generally associated with highly urbanized and
industrialized areas. Toxic elements (e.g. Hg, As, Cd and Pb) are widely present in
the aquatic environment and may reach high levels in these hotspots. However, the
elements’ toxicity depends on the chemical form and oxidation status, which
influences their bioavailability, transport, persistence and impact in the food chain.
Thus, assessing the speciation of some compounds, such as Hg and As, is also
highly relevant from an ecological and food safety point of view. In this context, the
present study aims to evaluate the bioaccumulation of toxic chemical elements (Hg,
As, Cd, Pb) and speciation (Hg and As) using different bio-indicators (Mytilus
galloprovencialis, Liza aurata, Chamelea gallina, Platichthys flesus, Laminaria
digitata and Saccharina latissima) collected in European hotspots (Tagus estuary,
Ebro Delta, Po Delta, Scheldt estuary, and the vicinities of a Norwegian fish farm in
Solund). Species exhibited different elemental profiles, most likely as a result of
their ecological strategies, as well as elements’ concentrations found at each hotspot
(i.e. seawater and sediments). Higher levels of Cd and Pb were detected in bivalve
species, particularly M. galloprovencialis from Ebro (Cd) and Po (Pb) deltas,
whereas the highest content of Hg (mainly MeHg) was found in P. flesus. The
levels of As were generally low in the analysed samples, except in L. digitata and S.
latissima in which this element was mostly in its inorganic forms. Variations were
encountered when comparing the present data with previous reports, which may be
related to temporal and/or seasonal fluctuations in the environmental contamination
of these hotspots. Hence, this work highlight that using ecologically distinct
bio-indicators is a fundamental step in environmental monitoring, especially in
coastal areas, enhancing the interpretation of species’ biological responses towards
chemical contamination.
MO213
Particle size of colloids in throughfall from vines sprayed with agro-chemicals
P.P. Rodríguez, Universidade de Vigo / Plant Biology and Soil Science; M.
Paradelo, University of Vigo / Plant Biology and Soil Science; D.E. Gomez, The
University of Exeter / College of Engineering Mathematics and Physical Sciences;
I. De La Calle, University of Vigo / Analytical and Food Chemistry; J.L. Periago,
University of Vigo / Plant Biology and Soil Science
Chemicals are applied to prevent fungal diseases in crops under humid climate
(such as in vineyards in Galicia, NW Spain). Rainfall clearly contributes to detach
chemical particles from leaves that reach soil via throughfall. Throughfall
suspensions comprise soluble and particulate forms. The most of sprays are applied
as suspensions that can be detached by rainfall wash-off from plant leaves. To
identify the particle population in the throughfall is of paramount importance
because the fate of contaminant particles in environment depends on the transport
of suspended particles in water. Therefore, the objective of this work is to analyze
the “soluble fraction” (< 0.45 μm) in aqueous suspensions of throughfall samples
from vines by Dynamic light scattering (DLS). Two samples of throughfall (E1 and
E3) obtained from sampling 1 and 3 under vines that were sprayed with Cu-based
fungicide suspensions were filtered through a 0.45 µm pore size filter. After that,
samples were performed by DLS using a Cordouan Technology VASCO-2 particle
size analyzer (Pessac, France). Measurements were performed with a 65 mW laser
(657 nm wavelength) at a temperature of 25 ?C. Particle size of Copper oxychloride
spray deposits were examined by SEM taken with an environmental scanning
electron microscope ESEM FEI-Quanta (FEI Europe Co, Eindhoven, The
Netherlands). Results obtained show that CO comprises polydisperse population
noting that bigger particles are located on the top of the stack while smaller ones are
in the bottom left by drying drop with several particles sizes ranged 20 to 2000 nm.
Additionally, throughfall samples analyzed by DLS show that polidispersity index
(PDI) calculated according to the Cumulants method was 0.454 for E1 and 0.350
for E3 according to obtained by SEM. Moreover, data of mean diameter obtained as
well as size distribution of E1 and E3 suggest that bigger particles are detached first
whereas smaller ones are washed after the third rainfall event. Finally, Cu
substances, rain dry deposition and plant exudates as well as fungi, bacteria and
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spores can be present in the throughfall.
MO215
Temporal trends of heavy metal concentrations in Arctic Char (Salvelinus
alpinus) from an Austrian High Mountain Lake: effects of climate- induced
changes in lake water chemistry
G. Köck, Institute for Interdisciplinary Mountain Studies; D.C. Muir, Environment
Canada / Aquatic Contaminants Research Division; R. Lackner, R. Tessadri,
University of Innsbruck; K. Koinig, Innsbruck University
Due to similar environmental characteristics (e.g. long ice-cover, oligotrophy)
high-altitude and high-latitude lakes are very sensitive ecosystems where even
slight environmental changes (e.g. input of pollutants, climate change) may
substantially affect ecosystem function. The Austrian-Canadian research
cooperation High-Arctic 1997-2014 is investigating the effects of short-term and
long-term climate change on freshwater ecosystems in the Austrian Alps and in the
Canadian High Arctic. Studies from the 1990s on Arctic char (Salvelinus alpinus)
from Schwarzsee ob Sölden (SOS), the highest fish-bearing lake in the Alps (2792
m a.s.l., Ötztal Valley, Austria), revealed extremely metal contamination of this
fish. Levels of cadmium (Cd) and lead (Pb) in liver and kidney tissues were
comparable to those of fish from waters receiving metal-polluted industrial
effluents. Since pH and alkalinity are important factors controlling bioavailability
and toxicity of metals to fish, these findings were attributed to the very low pH and
alkalinity values of the lake water. Char from SOS were re-examined in September
2010. Sizes of fish caught were similar to those sampled in this lake in the 1990s. A
comparison between metal concentration in liver and kidney samples from 1992,
2007 and 2010 show remarkable differences between metal species. While tissue
concentrations of Cu and Zn, both elements essential for many metabolistic
processes such as protein synthesis, remained relatively stable between 1992 and
2010, concentrations of Cd and Pb decreased considerably within this period of
time. For instance, Cd and Pb concentrations in the kidney dropped by a factor of
2.6 from approx. 95 mg/kg Cd to 36 mg/kg Cd and by a factor of 5.4 from approx.
25 mg/kg Pb to 4.6 mg/kg Pb, respectively. The decrease of Cd and Pb tissue
concentrations coincides with significant changes of lake water conditions over the
past two decades. While concentrations of Cd and Pb in the water have dropped by
a factor of 100, alkalinity has increased by a factor of 3 and pH increased almost by
one unit to pH 6.33. The changes in water conditions could be attributed to climate
change driven weathering processes and a shortening in the ice cover duration by
several weeks. In consequence, the decrease of Cd and Pb concentrations in char
tissues is to be attributed to a decreasing bioavailability of Cd and Pb for fish under
more alkaline lake water conditions. \n
MO216
Biomonitoring potential of five sympatric Tillandsia species for evaluating
urban metal pollution (Cd, Hg and Pb) in Asunción (Paraguay)
A. Sánchez-Chardi, Autonomous University of Barcelona / Microscopy Facility
Chronic and acute exposure of inhaled pollutants at low concentrations can produce
significant toxic effects in biological systems. Atmospheric emissions of metals in
urban sites due to diverse anthropogenic activities such as domestic burning of
wood or fossil combustibles, waste incineration, traffic or diverse industrial
processes are a key scenario of this concern. In addition, in several developing
countries, the progressive and unrestrained industrialisation and rapid urbanisation,
together with insufficient emission control and shortcomings in environmental
legislation, cause serious environmental problems. The present study identifies
metal pollution sources in Asunción (Paraguay) using quantification of three non
essential heavy metals highly toxic for biological systems (Pb, Hg and Cd) in five
autochthonous epiphytic plants from Tillandsia genus (T. recurvata, T.
meridionalis, T. duratii, T. tricholepis, T. loliacea) according to different traffic
levels (reference, low, medium and high polluted sites). The three metals increased
in polluted sites following Pb (till 62.99 ppm in T. tricholepis) > Cd (till 1.35 ppm
in T. recurvata) > Hg (till 0.36 ppm in T. recurvata). Although the species showed
similar bioaccumulation pattern (namely, higher levels of metals in polluted sites),
enrichment factors reported T. tricholepis as the most relevant bioindicator due to
its wide distribution, abundance, low metal content in control site and high metal
contents in polluted sites, and significant correlations with traffic density. This
study emphasizes the urgent necessity of biomonitoring air pollution in areas out of
air monitoring control such as Asunción, where the high levels of metal pollution
especially Pb, may represent an increment of risk for human populations of this
urban area.
MO217
A proper Bivalve safety assessment using traditional and original
Bioaccumulation Factors
S.-. Manente, Ca Foscari University of Venice / Department of Molecular Sciences
and Nanosystems; A. Zuin, Ca Foscari University of Venice / Molecular Sciences
and Nanosystems Department; G. Ravagnan, Ca Foscari University of Venice
The first comprehensive approach to heavy metal (HM) ecotoxicology in marine
environments is to find the bioavailable amount of HM. The aim is normally
obtained using BAF (BioAccumulation Factor) determination referred to total HM
into the sediment. Contrary we believe that it would be appropriate to replace BAF
with a factor that takes into account the different chemical and physical forms in
which HMs are found in the matrix. So, together to the traditional BAF, we also
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considered a factor (BGPh-BAF) that takes into account only bioavailable (B) and
potentially bioavailable metal’s geochemical phases (GPhs) in the sediment of
different areas of Venice Lagoon (Italy), obtained by sequential extraction. Despite
the limitations (e.g. the lack of uniformity among operative protocols) HM’s
geochemical extraction/fractionation is useful for assessing the relative importance
of the different geochemical forms. In particular, we measured 22 HM’s levels both
in sediments and in the Mollusc Bivalve Venerupis philippinarum (into soft tissues,
hepatopancreas and shells), in order to evaluate a true bioaccumulation trend. In
fact, since each HM’s speciation form may have different bioavailability and
toxicity, it seems rightly concerned about the exact quantification of the different
forms of HM present in the aquatic environment. The measurement of total HM
may not be able to provide information about the extent of pollution and its
relevance on organisms; thus, the determination of different fractions, and
particularly those bioavailable, assumes great importance to describe real
phenomena of bioaccumulation and consequently biomagnifications in trophic
chain. In this way, i.e. determining BGph-BAF, we could obtain numeric (then
comparable) values as index both of Bivalve specific uptake paths (metal
bioaccessibility) and of pollutants bioavailability in sediments. In some cases, such
as for the Co, it is detected and gives scientific evidence to a diversification in the
ability to bioaccumulate some HM present in the BGPh in soft tissues and shells,
which is not found in the comparison between the BAF calculated for the total
sediment. This result highlights the complex phenomena that govern the processes
of bioaccumulation pointing out both organism ability to take on the HM in
bioavailable forms and, once the body is exposed, the physiological aspects
otherwise undetectable.
MO218
Using a portable XRF analyzer for risk assessment of contaminants in soil at a
recreational boatyard
M. Lagerström, Institute of Applied Environmental Science ITM; M. Norling,
Stockholm University / Institute of Applied Environmental Science ITM; B.
Eklund, Stockholm University / Department of Environmental Science and
Analytical Chemistry ACES
Recreational boatyards along the Swedish coast have been found to be heavily
contaminated as a result of the use of anti-fouling paints on boat hulls. During boat
maintenance, spent anti-fouling paint particles end up on the ground resulting in
contamination of the soil. Concentrations well above the national guideline values
for soil of, amongst others, Cu and Zn are commonly found. However, only 34 out
of an estimated total of 2500 boatyards in Sweden have been investigated for soil
contamination. During these investigations, an average of only five samples per site
were collected, providing limited information on the contamination status of these
areas. A method using a portable, handheld X-Ray Fluorescence (XRF) analyzer
was tested at two recreational boatyards by lake Mälaren in Sweden to assess its
potential in mapping metal contaminants in the surface soil at boatyards. The XRF
analyzer is a quick way of measuring metals in soil (2 minutes per measurement) at
a considerably lower cost compared to laboratory analysis. Around 50
measurements were carried out in each boatyard through systematic random
sampling where the sampling points were randomly distributed in a 10x10m
sampling grid. Sieved soil samples (< 2mm) were collected for confirmatory
laboratory analysis through acid digestion and subsequent analysis on ICP-OES at
no less than 10% of the sampling points at each site. The laboratory analyses
showed linear correlations to the XRF measurements for Cu, Zn, Pb and Sn. The
correlation slopes were close to 1, except for Sn for which the results showed that a
correction factor was necessary to apply to the field measurements. Our study
demonstrates that the XRF analyzer is a valuable screening tool that can provide a
quick and high resolution overview of the contamination situation at a boatyard.

Emerging contaminants of urban origin: sources, sampling,
analytical issues and remediation techniques (P)
MO219
Analysis of parabens by DLLME-HPLC-DAD during the four season on Mogi
river Brazil-SP
C.A. Galinaro, Universidade de Sao Paulo / Chemistry; F.M. Pereira, University of
São Paulo USP / engineering of materials; E.M. Vieira, Sao Paulo University /
Departamento de Quimica e Fisica Molecular
Parabens are preservatives extensively used to prevent microbial growth in many
common care products. Most parabens are frequently found in river water at
concentrations reaching from ng L-1 to mg L-1, and their levels depend mainly on the
extent of water dilution resulting from rainfall. Discharge of treated wastewater
effluent into the river was found to be the main cause of water contamination with
parabens. Dispersive liquid-liquid microextraction (DLLME) is an analytical
technique, based in the dispersion of extraction solvent assisted with a disperser
solvent within an aqueous solution that generates a very high contact area between
the aqueous phase and the extraction solvent. The present study reports the
application of a DLLME-HPLC-DAD for the simultaneous separation and
determination of four paraben preservatives (methyl-, ethyl-, propyl-, and
n-butyl-paraben) in surface water. The surface water samples were collected during
the four seasons of a year period (december 2013, february 2014, may 2014, and
august 2014), from Mogi river, on São Paulo state, Brazil. The DLLME-HPLC with
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diodo array detection method shows a good chromatographic separation for the 4
parabens studied (methyl-, ethyl-, propyl-, and n-butyl). The method exhibit
detection limits from 1.0μg L-1 for methyparaben, 1.0μg L-1 for ethylparaben (EP),
0.8μg L-1 prophylparaben (PP), and 1,0μg L-1 buthylparaben (BP). Good recovery
index for the extraction procedure, from 30.3% (MP) to 68.0% (PP), and good
reproducibility (> 95% RSD). Surface water samples collected from Mogi River,
showed the average levels of parabens ranging from: < 1.0μg L-1 (EP) to 21.83μg L-1
(MP) during spring season, 1.10μg L-1 (PP) to 27.50μg L-1 (MP) during summer
season, 1.64μg L-1 (BP) to 4.80μg L-1 (MP) during autumn season, and 0.88μg L-1
(MP) to 6.76μg L-1 (MP) during winter season. It is believed that these levels are
associated with the greatest number of people, residences, and industries located in
the river region, which has a higher consumption of products containing
preservatives such as food, personal care products, pharmaceuticals hygiene, and
others. Acknowledgment: This work was supported by CNPq (150540/2013-2).
MO220
SOLID PHASE EXTRACTION STRATEGIES FOR THE ENRICHMENT
AND ISOLATION OF MICROPOLLUTANTS AND THEIR
TRANSFORMATION PRODUCTS FROM DIFFERENT WATER
MATRICES
A.A. Deeb, University of Duisburg-Essen / Instrumental Analytical Chemistry; T.
Schmidt, University of DuisburgEssen
The occurrence of a large spectrum of pharmaceuticals and personal care products
in the environment clearly shows that conventional wastewater treatment plants are
not capable of fully eliminating these compounds. Therefore, advanced treatment
using ozonation is discussed intensively. A main drawback of ozonation is that it
does not lead to a complete mineralization of organic compounds but to the
formation of oxidation products (transformation products), which might be
potentially toxic. For example, 2,6-dichloroaniline, a toxic and carcinogenic
transformation product, has been shown to be formed during ozonation of
diclofenac in an aqueous matrix. The need for proper sample preparation techniques
is a challenging task. Up to date, there is no suitable sample preparation method
available for isolation of transformation products produced during wastewater
treatment. Sample preparation is a very important and essential step in
environmental analysis. The basic concept of sample preparation methods is to
convert a real matrix into a sample suitable for analysis. Even the best analytical
techniques cannot rectify problems generated by sloppy sample pretreatment. The
main goals of sample preparation include (a) removing of potential interferences,
(b) increasing the concentration of target analytes in the meaning of enrichment, (c)
producing a sample aliquot that will not damage the column or instrument and (d)
providing a robust, reproducible method that is independent of variations in the
sample matrix. Within this contribution, enhanced solid phase extraction (SPE)
procedures that are highly effective for the simultaneous isolation and
concentration of acidic, basic and neutral compounds (pharmaceuticals/personal
care products and their transformation products following ozonation during water
treatment) from different environmental water matrices have been developed. The
best configuration for separation of cationic, anionic and neutral (hydrophilic and
lipophilic) chosen compounds was developed using a tandem of mixed-mode
strong anionic exchanger (Oasis® MAX) in combination with mixed-mode strong
cationic exchanger (Oasis® MCX) sorbents without any need for pH adjustment,
while mixed-mode strong anionic exchanger sorbent (Oasis® MAX) was used for
the isolation of small chain polar acids. High recoveries were obtained in both
procedures for all tested compounds. The SPE extraction efficiency of used
procedures was examined based on developed and optimized analytical methods.
MO221
Simultaneous analysis of pharmaceuticals residues in water, soil and plants
samples using ultrasonic extraction coupled with a solid phase extraction and
their determination by HPLC-UV.
E. Perez-Carrera, University of York / Department of Environment; A. Boxall,
University of York / Environment Department
An analytical method combining ultrasonic extraction and solid phase extraction
(SPE) has been developed to extract and preconcentrate a wide range of nine
pharmaceutical compounds including stimulants, antirheumatics, analgesics,
anti-inflammatories, tranquilizers and veterinary medicines in soil, water and plants
samples followed by their simultaneous determination using liquid chromatography
with an UV detector. The extraction method was optimized and evaluated by testing
the following variables: extraction solvents, solvent pH and time extraction.
Applying 5 and 0.5 g of soil and plant samples and extracting with a mixture of
methanol with citric acid (0.1 M) provided the highest recoveries, between
66-114% with relative standard deviations (RSDs) under 15% for all samples
tested. Then, SPE was used to clean-up and preconcentrate the target analytes in the
extract using HLB cartridges prior to the analysis through HPLC–UV. The limit of
quantifications (LOQs) were between 0.2 and 2 ng.g-1 and linearity higher than 0.98
for the majority of the selected pharmaceuticals. The method was successfully
applied in several types of samples with different characteristics. The detection of 9
pharmaceuticals including ranitidine, verapamil, tylosin, losartan, diclofenac,
ketoprofen, carbamazepine, trimethoprim and simvastatin was achieved
at concentration levels of ng.g-1.
MO222
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Chemical analysis and bioassays for the monitoring of wastewater: how many
extractions are required for sample preparation?
R. Benoit, Chemical Engineering; Z. Baalbaki; A.R. Petosa, McGill University /
Chemical Engineering; L. Taylor, McGill University; V.V. Yargeau, McGill
University / Chemical Enineering
Contaminants such as pharmaceuticals, herbicides and hormones are of interest due
to their known or expected impact on the aquatic environment. Their main entry
point in the environment is through wastewater discharges. Our knowledge on
contaminants of emerging concern is increasing every year but it is still a challenge
to extract and analyse them since there is a wide range of compounds and these have
different requirements for successful extraction due to their various chemical
properties. Moreover, it is becoming increasingly important to consider that these
extractions will also be used to prepare samples for diverse bioassays, which allow
the analysis of wastewater quality or treatment efficiency not solely based on the
removal of selected contaminants but also considering removal of toxicity. To
tackle those challenges, various approaches were tried to develop a multi-residue
method to extract diverse contaminants including a sweetener, hormones,
pesticides, antibiotic and other pharmaceuticals and obtain representative toxicity
data. Previous studies have recommended the use of multiple cartridge types and
extraction protocols in order to recover a wide range of compounds that would be
representative of the sample analyzed. With the objective of limiting cost and time
associated with sample preparation for the monitoring of wastewater, we optimized
a multi-residue method based on the use of only two different cartridges, OASIS
MCX and OASIS MAX. Using this method, we were able to extract acidic, neutral
and basic compounds as confirmed by analysis via liquid chromatography coupled
to high-resolution mass spectrometry (LC-HRMS, Thermo Orbitrap XL). The use
of labelled surrogates (one for each compound monitored) confirmed that recovery
rates were acceptable for the list of target compounds (>75%). This suggests that
the use of an OASIS HLB cartridge might not be required to extract the neutral
compounds of interest. The multi-residue method developed was applied to the
chemical analysis of influent and effluent samples collected at three different
wastewater treatment plant over a period of 6 months (five different sampling
campaigns). The same multi-reside method, without the addition of the labelled
surrogates, is currently used for the preparation of the sample to be subjected to
bioassays. From these it will be possible to confirm that the multi-residue based on
two cartridges is adequate for both chemical analysis and toxicity testing.
MO223
Characterization of iodinated-disinfection byproducts formed during
chlorination and chloramination of different source waters.
C. Postigo, IDAEA, CID-CSIC / Institute for Environmental Assessment and Water
Research; S.D. Richardson, University of South Carolina; D. Barcelo, IIQAB-CSIC
/ Institute for Environmental Assessment and Water Research
Iodinated DBPs have been recently identified in drinking water. However, most
iodo containing DBPs still belong to the unknown fraction of the halogenated
material (~50% of the TOX) formed during water disinfection and hence, remain
unidentified[1]. Identified iodinated DBPs have been found to be in some cases
more genotoxic and cytotoxic than the corresponding brominated and chlorinated
analogues1,[2]. In this context, the main goal of the present work was to investigate
the formation of emerging iodinated DBPs in the production of drinking water from
source waters with different iodide and bromide levels. Chlorination and
chloramination reactions with two different reference aquatic natural organic
matter (NOM) solutions, i.e., Suwanee River NOM and Nordic Reservoir NOM,
and with different bromide/iodide content were performed at pH 7.5 and room
temperature for 72 hours. Chlorination and chloramination reactions were also
carried out with Llobregat River water. Source waters were characterized in terms
of their total organic carbon, bromide and iodide concentrations, and SUVA, in
order to relate these parameters to disinfection byproduct formation. Reacted waters
were extracted onto purified XAD resins for identification and characterization of
“unknown” iodinated disinfection byproducts by means of gas chromatography –
mass spectrometry (GC-MS) detection. Furthermore, the formation potential of
target iodo-trihalomethanes, iodo-haloacetic acids, and iodoacetaldehyde was
evaluated. Determination of iodo containing trihalomethanes and haloacetic acids
was performed by means of liquid-liquid extraction (LLE) with methyl tert-butyl
ether (MTBE) and GC-MS analysis. Half of the extract was derivatized with
diazomethane for iodo-haloacetic acid analysis. Target GC-MS analysis of
iodoacetaldehdye required its derivatization with
O-(2,3,4,5,6-pentafluorophenyl)methylhydroxylamine PFBHA and subsequent
LLE with hexane. Overall, iodinated disinfection byproducts were formed to a
larger extent after chloramination of waterscontaining high iodide levels.
Acknowledgments: Cristina Postigo acknowledges support from the EU 7th
Framework Programme (FP7/2007-2013) under grant agreement n° 274379 (Marie
Curie IOF). The EU is not liable for any use that may be made of the information
contained therein. \n [1] S.D. Richardson, M.J. Plewa, et al. (2007) Mutat. Res. 636,
178-242 [2] S.D. Richardson, F. Fasano, et al. (2008) Environ. Sci. Technol. 42:
8330-8338
MO224
Optimization of molecularly imprinted solid phase extraction (MISPE)
coupled with UHPLC-FD, for the determination of estrogens in wastewaters
R. Guedes-Alonso, Universidad de Las Palmas de Gran Canaria / Chemistry; S.
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Santana-Viera, Universidad de Las Palmas de Gran Canaria / Departamento de
Química; S. Montesdeoca-Esponda, Departamento de Química; Z. Sosa-Ferrera, J.
Santana-Rodriguez, Universidad de Las Palmas de Gran Canaria / Departamento de
Química
Endocrine disrupting compounds (EDCs) are an important group of contaminants,
among emerging pollutants which have attracted the attention of the international
community due to their capacity of altering the natural hormonal equilibrium,
producing harmful effects in organisms. Female hormones, named estrogens, are
considered EDCs because present estrogenic activity. Some authors have linked the
concentrations of estrogens in environmental waters with changes observed in
aquatic biota as for example changes in reproduction of fish [1]. The levels of EDCs
in the environment are usually in the range of ng·L-1 [2]. Therefore, it is necessary
the develop of sensitive and selective methods that allow the determination of these
compounds in complex matrices. Molecularly Imprinted Solid Phase Extraction
(MISPE) is based in the use of a molecularly imprinted polymer as stationary phase
of solid phase extraction which allows a selective extraction of a kind of
compounds from a matrix. In this study, a molecularly imprinted solid phase
extraction (MISPE) coupled to ultra-high performance liquid chromatography with
fluorescence detection has been optimized to determine four estrogens (estriol,
17β-estradiol, 17α-ethynylestradiol and 17β-estradiol-3-methyl ether). Some
parameters of the extraction process as pH of the sample and elution volume and the
separation and detection process have been optimized. The method developed
showed good recoveries (over 80%) and reproducibilities for the four estrogens in
samples of wastewater treatment plants from Gran Canaria (Spain) which use
different water treatment methods. References: [1] J.R. Colman, D. Baldwin,
L.L. Johnson, N.L. Scholz, Effects of the synthetic estrogen, 17α-ethinylestradiol,
on aggression and courtship behavior in male zebrafish (Danio rerio), Aquat.
Toxicol. 91 (2009) 346–354. [2] R. Guedes-Alonso, Z. Sosa-Ferrera, J.J.
Santana-Rodriguez, Simultaneous Determination of Hormonal Residues in Treated
Waters Using Ultrahigh Performance Liquid Chromatography-Tandem Mass
Spectrometry, J. Anal. Methods Chem. 2013 (2013) e210653.
MO225
Molecularly imprinted polymer-based solid phase microextraction fibers for
the selective separation and enrichment of the antiviral drug Abacavir from
aqueous matrices
Z. Terzopoulou, M. Papageorgiou, G. Kyzas, D. Bikiaris, D. Lambropoulou,
Aristotle University of Thessaloniki / Chemistry
The environmental release of antiviral drugs, like other active pharmaceutical
ingredients, is of considerable concern due to potential ecosystem alterations and
the development of viral resistances. Based on these concerns and the potential
release of large amounts of anti-influenza drugs during pandemic outbreaks, there is
a need for sensitive and reliable separation and enrichment methods. Solid phase
microextraction (SPME) is currently among the most popular pre-treatment
techniques for extracting and enriching analyte from environmental samples and
thus development of new SPME sorbents has received considerable attention.
Recently, the removal and enrichment of pharmaceuticals with selective adsorption
onto molecularly imprinted polymers (MIPs) is characterized as one of the most
promising techniques, since MIPs have specific binding sites with complementary
size, shape, and functional groups to the template molecule and thus can recognize
targets with high selectivity. In this light, novel MIP-based SPME fibers for the
selective separation and enrichment of antiviral drugs from aqueous matrices were
prepared. Abacavir, which is a HIV-1 reverse transcriptase inhibitor, was chosen as
the model compound. The structure of the MIP fibers was characterized by FT-IR
spectroscopy, SEM and X-ray Diffraction. The performance of the prepared SPME
MIPs was evaluated by various parameters (i.e pH, contact time, temperature,
initial compound concentration etc). The developed method by using LC-MS was
thoroughly validated for its linearity, selectivity, precision and accuracy. Under the
working extraction conditions, the proposed method showed good linearity in the
range of 50-1000ng/L, repeatability of the extractions (RSD < 4.3%, n=3), and low
limits of detection (< 5ng/L). This method combined the advantages of MIPs and
SPME, and it could become an alternative tool for analyzing the residues of
antiviral drugs in complex water matrices, such as
wastewaters. Acknowledgements The support for this study was received from
the Greek Ministry of Education and Religious Affairs through Operational
Program “Education and Lifelong Learning” of the National Strategic Reference
Framework(NSRF)-Research Funding Program “Excellence II(Aristeia II)” under
the title “Advanced microextraction approaches based on novel nano- polymers to
measure pharmaceuticals, personal care products and their transformation products
in the aquatic environment”, which is gratefully appreciated.
MO226
Preparation of molecularly imprinted polymers for MISPE extraction
endocrine disruptors, drug abuse and drugs in wastewater samples of the
Greater ABC region, SP, Brazil
V.d. Bianchi, UFABC / CCNH; A.N. Soares, UFABC Universidade Federal do
Grande ABC / Centro de Ciencias naturais e Humanas; E. de Lima, Universidade
Federal do ABC / Centro de Ciencias naturais e Humanas
The sample preparation prior to instrumental analysis it is an indispensable
prerequisite for the establishment of a chromatographic and / or electrophoretic
sensitive and selective method for the trace analysis in complex matrices. New
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trends in sample preparation for clinical and pharmaceutical analysis address the
molecular recognition as the extraction based on immunoaffinity and molecular
imprinting polymers (MIPs). From these materials it is possible to remove the
analyte of interest in the sample eliminating most interfering compounds such as
proteins, salts, acids, bases and other organic compounds with properties similar to
analytes. The molecular imprinting materials are stable for long-term storage, are
easy to prepare and economical. In our group we use the reaction processes for bulk
and precipitation for the determination of estrogen hormones, Δ9-THC, cocaine,
MDMA in effluents of the Greater ABC region which is in the metropolitan area of
São Paulo. The results show that the polymers obtained through bulk pores have a
size < 20μm and more uniform than the others obtained through precipitation.
Factors that improve the retention of analytes of interest in these materials. The
authors thank FAPESP Process 2013 / 12569-8 by the aid granted to carry out this
work.
MO227
An effective, easy and cheap way of monitoring widely used antibiotics in a
catchment area
E. Tzelepi, Lancaster University / Centre for Global EcoInnovation; C.J. Halsall,
Lancaster University / Lancaster Environment Centre; K. Waterhouse, Bowland
Analytical Support Ltd.
Over the last decade the potential impacts of pharmaceuticals in the environment
have attracted increasing interest from the scientific community and the media. The
main issue is that the occurrence of pharmaceuticals is closely related to the
emergence and development of antibiotic-resistant bacteria. There is a growing
need to monitor efficiently these analytes, using robust and quick screening
methods in order to fully comprehend the extent of their influence in freshwater
systems This study involves monitoring the occurrence of widely used veterinary
antibiotics in the area surrounding three high impact farms in a river catchment,
using online SPE LC/MS. Conventional Solid Phase Extraction methods require at
least 500mL of surface water and multiple steps until one sample is ready for
analysis through an LC/MS system. This study utilises a regenerating online
PLRP-S Solid Phase extraction cartridge for sample pre-treatment, with a required
sample volume of 1.5mL. The sample is filtered through a 0.2um syringe filter and
then is loaded into the LC/MS system. Because of the high volume injection the
LODs for this method are in the order of low ppt and in some cases sub-ppt levels
with the total analysis time of 30 minutes. The classes of antibiotics included in the
method are tetracyclines, b-lactams (penicillins, cephalosporins), sulphonamides,
lincosamides, macrolides, fluoroquinolones, and aminoglycosides. Multiple
sampling locations are examined across the river and streams to determine how
these pharmaceuticals enter the aquatic environment.
MO228
Organophosphate ester concentrations in Toronto tributaries, rain water, and
waste water treatment plants
J. Truong, University of Toronto / Chemical Engineering and Applied Chemistry;
M.L. Diamond, University of Toronto / Department of Earth Sciences; L.M.
Jantunen, Environment Canada; P.A. Helm, Ontario Ministry of the Environment &
Climate Change / Environmental Monitoring and Reporting Branch
Organophosphate esters (OPE’s) are commonly used as plasticizers, lubricants and
as replacement flame retardants for the recently phased-out polybrominated
diphenyl ethers (PBDEs). OPEs are a concern because of recent reports of high
concentrations indoors and in surface water, their occurrence in herring gull eggs
and fish, and their potential toxicity to aquatic biota and humans. As OPE’s are
typically employed as additives and are not chemically bonded, they are subject to
release into the environment via volatilization, dissolution and abrasion. Since
spring of 2014, surface water samples were collected monthly at three Toronto
tributaries during high and low flow periods, three Toronto waste water treatment
plants (WWTP), and bulk rain water. Results indicated that WWTPs have elevated
levels from 4.9-6.1 µg/L of a total of 13 OPEs (∑OPEs) that were dominated by
TBEP followed by TCPP. Tributaries had lower concentrations of ∑OPEs ranging
from 0.54-3.23 µg/L and were also dominated by TBEP followed by TCPP. Rain
water had the lowest concentrations of ∑OPEs of 0.38-0.90 µg/L dominated by
TBEP then TCEP. These trends are similar to those reported previously in Toronto
urban tributaries by Jantunen (2013) which ranged from 0.010-1.6 µg/L and were
also dominated by TBEP.
MO229
SHORT-CHAIN CHLORINATED PARAFFINS (SCCPS) IN
ENVIRONMENTAL WATERS
A.R. Gamell, Aigues de Barcelona, Empresa Metropolitana de Gestio del Cicle
Integral de lAigua; F. Santos, University of Barcelona / Analytical Chemistry; M.
Boleda, Aigues de Barcelona; M. Galceran, University of Barcelona / Analytical
Chemistry
Short chain chlorinated paraffins (SCCPs, C10-13) are persistent compounds of
increasing concern because they be bioaccumulated in wildlife and humans and
they are persistent and transported globally in the environment. Moreover, these
compounds are highly toxic to aquatic organisms at low concentrations. The
demonstrated presence of SCCPs in environmental matrices underlines the need of
a more permanent monitoring. SCCPs are included in the priority hazardous
substance list of the Water Framework Directive 2000/60/EC [1], and a
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concentration of 0.4 µg/L was set as environmental quality standard in waters [2].
For this reason, SCCPs levels in environmental waters must be monitored, which
require reliable analytical methods. Two different methods for the determination of
SCCPs in surface water and wastewater were developed and discussed: Gas
chromatography (GC) with electron capture detection (ECD) and GC coupled to
negative chemical ionization tandem mass spectrometry (NICI-MS/MS). Different
MS techniques, such as EI-MS and NICI-MS have been used for the analysis of
these compounds, but the tandem MS with NICI has not been performed till now
[3]. One of the drawbacks of ECD is that a very efficient clean-up procedure is
usually required to remove interferences in water matrices. For sample
preconcentration, a liquid-liquid extraction (LLE) based on the method proposed by
ISO 12010 and a clean-up with Florisil to remove interferences were used. Quality
parameters for SCCPs in surface water and wastewaters according to ISO-17025
have been established. Recoveries were generally higher than 70% and method
limits of quantification (LOQs) were in low µg/L levels for all matrices with
intra-day and inter-day precisions reported as RSD lower than 15%. Samples from
several WWTPs, around Barcelona Metropolitan area (Catalonia, NE Spain) were
analyzed in order to evaluate the SCCPs presence in relation to the maximum levels
set out in the Directive 2008/105/EC. SCCPs removals during these treatments
were also calculated. Moreover, in order to evaluate the effect of the WWTPs
effluents in the Llobregat river, 17 points were sampled along its basin. All these
samples were analysed by both methods, and results are presented and discussed in
this work. D. 2000/60/EC; Off. J. Eur.Com.L 327/1,2000. D. 2008/105/EC; Off. J.
Eur. Union L 348/84,2008. P. Castells, F.J. Santos, M.T. Galceran, Rapid Com.
Mass Spect., 2004. 18 529-536.
MO230
WASTEFFECT: Life cycle effects of emerging contaminants in waste with
focus on antimony (Sb)
H.H. Arp, NGI / Environmental Engineering; G. Okkenhaug, Norwegian
Geotechnical Institute; A.R. Almas, Norwegian University of Life Scienc; S.E.
Hale, Norwegian Geotechnical Institute / Environmental Engineering; N.A. Morin,
Environmental Engineering; M.M. Sparrevik; P.L. Andersson, Umea University /
Chemistry Department; K. Breivik, Norwegian Inst. for Air Research; F. Wania,
University of Toronto at Scarborough / Department of Physical and Environmental
Sciences; G.D. Breedveld, Norwegian Geotechnical Institute / Department of
Environmental Engineering
Waste treatment has become a dynamic sector, which in many countries is changing
from traditional landfilling to recycling and incineration approaches that aim at
material and energy re-capture. In addition to materials and energy, waste also
contains a large variety of emerging contaminants, and yet how landfilling,
incineration, and recycling can effect environmental emissions and exposures of
such emerging contaminants remains largely overlooked. Antimony is an up and
coming emerging contaminant, as it is increasingly used in diverse products as a
flame retardant that can replace brominated flame retardants (BFRs). The effects of
antimony in the environment, remain largely unknown. WASTEFFECT is a
research project funded by the Norwegian Research Council where the main goal is
to develop robust waste emission and exposure models for waste regulators and
companies to anticipate and reduce risks from emerging contaminants. Therefore,
one of the main part of this project is to determine how emerging contaminants
behave in different waste streams, like landfilling, incineration and recycling. For
priority contaminants used in consumer products, waste treatment will play a large
role in the ultimate removal of these substances from the environment. As case
studies, we have established a Norwegian waste emission inventory of legacy and
new brominated flame retardants (BFRs), bisphenol A and antimony, in EE-waste,
car waste, plastics, glass and combustible waste. Input parameters for these
inventories have been obtained by sampling and analysing air, leachate and solid
samples from various waste treatment methods, including incineration, recycling
and landfilling, by considering the entire waste-life cycle. Antimony results will be
used to establish a mass flow diagram and determine the percentage of antimony
recycled, removed or emitted in to the Norwegian environment through waste
handling like recycling, thermal treatment or landfilling. The data will be presented
in the poster. These data (along the ones obtained for BFRs and bisphenol A) will
be used to estimate the contribution of the waste sector to the net burden or
exposure to the environment and humans. The main output of this research will help
guide the waste management sector on which of the treatment methods provide the
lowest risk in regards to emerging chemicals, and which processes can be
optimized.
MO231
Environmental monitoring of biocides - Cybutryne and azole fungicides in
suspended particulate matter
K. Pohl, Federal Environment Agency (UBA) / Section IV Biocides; K.
Michaelis, Federal Environment Agency Germany; A. Koerner, Federal
Environmental Agency Germany / Environmental Specimen Bank Germany; I.
Noeh, Federal Environmental Agency Germany
Very few data for applied amounts and emission rates of biocidal active substances
to the environment are available in Germany. Furthermore, data from
environmental monitoring campaigns which could actually be attributed to biocidal
uses only are limited. That means that Product authorisation in context of the
Biocidal Product Regulation (EU) No. 528/2012 (BPR) has started without any
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information of the actual situation of biocide emission into the environment. As
regulatory authority we are interested if the consequences of the BPR are already
observable (e.g. practicability of risk mitigation measures, exclusion and
substitution of substances with very high concern).To improve our knowledge
about the impact of biocides to the environment it was the aim of this case study to
investigate the biocides cybutryne, propiconazole and tebuconazole retrospectively
by analysing suspended particulate matter (SPM) samples of the German
Environmental Specimen Bank. The active substance cybutryne was used as
construction material preservative for façades and insulating material until it was
banned for this use in 2011. An increase in use of other material preservative
substances (e.g. tebuconazole, propiconazole) is therefore expected. Both active
substances are probably endocrine disruptors and are persistent in the environment.
The potential release of cybutryne, tebuconazole and propiconazole from material
preservatives into surface water was examined in SPM samples from the years 2006
to 2012 from six different sampling areas (e.g. at the rivers Rhine and Elbe). All
areas are assumed to be dominated by storm water and municipal waste water
whereas the agricultural influence was rather secondarily. The results show that
concentrations of all three substances are similar at nearly all locations. For
cybutryne decreasing concentrations were detected at two the sampling sites.
Comparable decreases were observed for propiconazole and tebuconazole at one
sampling site of the river Rhine. But in most cases no significant trends are
observed over time. We conclude that further investigations over a longer period
are necessary to observe the effect of exclusion and substitution of substances. This
study is part of a UBA research project with the question “Validation of a
prioritisation concept for biocides and development of a monitoring program for
biocides in Germany”.
MO232
PAHs in water and sediments of the Colombian Cauca River during heavy
rain episodes and implications for risk assessment
W. Ocampo-Duque, R. Sarria, Pontificia Universidad Javeriana Cali / Industrial
Engineering; M.I. Paez Melo, Universidad del Valle / Chemistry; M. Schuhmacher,
Rovira i Virgili University / Chemical Engineering
In this study, we report the presence of PAHs in the Cauca River (Colombia). Three
sampling campaigns were carried out between May 2010 and June 2011, and the
samples were collected at eight relevant sites. The period considered measuring
before, during, and after a season of heavy rains which were influenced by the
global atmospheric phenomenon which affects tropical countries with huge
flooding called “La Niña”. The highest mean ∑PAHs concentrations were 4476.5
ng/l and 1582.7 ng/g for water and sediments, respectively. The PAHs mostly
detected were Benzo(b)fluoranthene, Benzo(k)fluoranthene, and Pyrene in
sediments; and Fluorene, Acenaphtylene, and Anthracene in water. After the season
of rains statistically significant higher PAHs concentrations were detected. The
results of the study were compared to other rivers worldwide at both environmental
compartments. In some sites, concentrations detected of PAHs were higher than
screening benchmarks for ecological protection. Moreover, in the studied area, it
was observed that people in poverty situation living close to the river could be more
exposed to PAHs. Therefore, estimation of human health risks was carried out and
the results suggest some likely carcinogenic effects due to PAHs presence
especially in children exposed during current recreational swimming and adults
working in low-technology sand extraction.
MO233
Occurrence and spatial-temporal distribution of emerging contaminants in
the Jundiaí River Basin - SP, Brazil
D.N. de Sousa, Federal University of Sao Carlos UFSCar / Chemistry; A.A.
Mozeto, Federal University of Sao Carlos / Chemistry; G.M. Grosseli, R.L.
Carneiro, Federal University of Sao Carlos UFSCar / Chemistry; P.S. Fadini,
UFSCar / Chemistry
The occurrence and spatio-temporal distribution of seven pharmaceuticals for
human use, one personal care product and three hormones were evaluated in surface
water, suspended particulate material (SPM) and sediment from rivers. Samples
were collected in two water bodies in the Jundiaí River Basin (Piraí Creek and
Jundiaí River), São Paulo State, Brazil, in the period of February 2012 to April
2013. The first one is a clean water stream and the second is a heavily polluted river.
Compounds determinations were carried out using a liquid chromatography
coupled to tanden mass spectrometry (LC-MS/MS). Only the hormones
17-β-estradiol and 17-α-ethinylestradiol were not found in any matrices analyzed.
Atenolol, caffeine, propranolol and triclosan were detected in all samples of SPM
and sediments in the Jundiaí River. Caffeine was measured with highest
concentrations in water, reaching up to 25 µg L-1, and a fraction in mass up to 6.8 %
of the stream transported caffeine in the SPM. In the sediments, the maximum
observed concentration value was 37.5 ng g-1. Results have shown that most
compounds were measured in the dissolved phase, and the spatial distribution of
contaminants along the river was mainly affected by higher concentrations resulting
from discharges of wastewater from a sewage treatment plant, located a mile
upstream of a sampling point in the Jundiaí River. Seasonal variations were
observed in the concentrations of analytes, mainly due to the dilution processes
caused during periods of higher rainfall (February to April). Based on these results
it is possible to notice the importance of evaluating the partition of these
contaminants in aquatic ecosystems, in order to estimate more accurately their
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transportation, fate, and to infer possible toxicological characteristics in the aquatic
environment. Acknowledgement - The authors thanks to FAPESP, CNPq, CAPES
and PETROBRAS
MO234
Partitioning of biocides between water and inorganic phases of render
M. Urbanczyk, Aarhus University Department of Environmental Science; U.
Bollmann, Aarhus University; K. Bester, Aarhus University / Environmental
Science
The use of biocides as additives for building materials has gained importance in
recent years. These biocides are, e.g., applied to renders and paints to prevent them
from microbial spoilage. However, these biocides can leach out into the
environment. In order to better understand this leaching, the partitioning of biocides
between water and inorganic phases of render was studied. In this study the
partitioning constants of benzoisothiazolinone, carbendazim,
dichlorooctylisothiazolinone, diuron, iodocarb, isoproturon, irgarol, mecoprop,
methylisothiazolinone, octylisothiazolinone, terbutryn, and tebuconazole towards
minerals were studied. A mixture of biocides listed above was used to estimate
partitioning constants between water and five different minerals, commonly used as
fillers in renders: barite, calcium carbonate, kaolinite, mica and talc. The resulting
Kd values for all minerals analysed were compared. The partitioning constants for
calcium carbonate varied between 0.1 (isoproturon) and 1.1 (iodocarb) and 84.6
(dichlorooctylisothiazolinone), respectively. The results for barite, kaolinite and
mica were in a similar range and usually the compounds with high partitioning
constants for one mineral also had high values for the other mineral. From all
minerals investigated, only talc showed high partitioning for all studied biocides.
Partitioning constants for talc vary from 2.2 (benzoisothiazolinone), 778.1
(carbendazim) and 435.6 (dichlorooctylisothiazolinone), respectively. The obtained
partitioning constants were compared with render-water distribution constants,
which showed that leaching of biocides, might be estimated based on partitioning
constants for individual components of the render.
MO235
An integrated experimental and computational approach for characterizing
the kinetics and mechanism of triadimefon racemization
J.F. Kenneke, National Exposure Research Laboratory; Q. Cheng, Korea Institute
for Advanced Study / School of Computational Science; Q. Teng, US EPA /
National Exposure Research Lab; S.A. Marchitti, U.S. EPA / National Exposure
Research Laboratory
Enantiomers of chiral molecules commonly exhibit different environmental fates,
pharmacokinetics, and toxicities. Ignoring these differences can introduce
significant uncertainty when modeling the physiological and environmental fate of
chiral chemicals and evaluating their risk to human health and the environment. The
stereoselective transformation of chiral compounds under biological and
environmental conditions has been well studied, however, there is far less
information on the biological and environmental racemization (and
enantiomerization) of chiral compounds. Racemization is the macroscopic
statistical process of the irreversible transformation of one enantiomer into the
racemic mixture, while enantiomerization refers to the microscopic and molecular
process of the reversible conversion of one enantiomer into the other. These
processes have been shown to occur with environmental chemicals and
pharmaceuticals and can have a profound impact on efficacy, toxicity, and sample
preparation, storage, and analysis, particularly when they occur unknowingly.
Triadimefon
[(RS)-1-(4-chlorophenoxy)-3,3-dimethyl-1-(1H-1,2,4-triazol-1-yl)butan-2-one] is
a systemic broad spectrum 1,2,4-triazole fungicide that has been shown to undergo
racemization in soils, water, and organic solvents. We utilized a series of NMR
spectroscopic and GC/MS techniques to measure the rates of enantomerization and
racemization, deuterium isotope effect, and activation energies for triadimefon in
H2O and D2O. From these results we were able to determine that the alpha-carbonyl
carbon of triadimefon is the reaction site, cleavage of the C-H (C-D) bond is the rate
determining step, the reaction is base-catalyzed, and the reaction likely involves a
symmetrical intermediate. Computationally, we applied the B3LYP/6-311+G**
level of theory to compute optimized geometries, harmonic vibrational frequencies,
nature population analysis, and intrinsic reaction coordinates for triadimefon in
water and were able to hypothesize three racemization pathways. The experimental
and computational results including the activation energies and the Gibbs free
energies of the reaction agreed well with each other. This work provides an initial
step in developing predictive, structure-based models that are needed to quickly
identify both pharmaceutical and non-pharmaceutical compounds that may undergo
racemization.
MO236
Degradation of cytostatic drugs: hydrolysis, solar box, UV, UV-H2O2 and
bioreactor
H. Franquet, Environmental Chemistry; A. Medina, C. Sans, Universitat de
Barcelona / Department of Chemical Engineering; S. Lacorte, IDAEA-CSIC /
Environmental Chemistry
Cytostatic drugs, used in chemotherapy, are partially excreted unchanged by urine
and faeces. These compounds are directed to wastewater treatment plants
(WWTPs), where some can be degraded while others are recalcitrant and
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discharged to receiving waters by the WWTP effluents. Some authors studied their
behaviour under different degradation processes [1-4], although degradation
kinetics and pathways need further attention to determine their fate in the
environment. The aim of this work was to evaluate the degradability of five
treatments, namely hydrolysis, Solarbox, UV, UV-H2O2 and biodegradation. To
perform the experiments, sixteen cytostatic drugs were selected: those affecting the
DNA, those most prescribed and those detected in hospital effluents. The bioreactor
was filled with 1L of waste waterwater spiked at 50 µg L-1 and the other
experiments were carried out using 2L of MilliQ water spiked at the same
concentration. Samples were collected periodically and analyzed with liquid
chromatography coupled to high resolution mass spectrometry (LC-HRMS) under
positive electrospray ionisation (ESI) mode and a Luna C18 column. Some drugs
were found to be unstable in water (vincristine, vinblastine); others were degraded
under UV light (melphalan, etoposide) and some others were found to be stable
using biodegradation or UV, making necessary the use of advanced oxidation
processes (AOPs) such as UV-H2O2 to eliminate them (ifosfamide,
cyclophosphamide). Degradation constants were calculated in order to define the
stability of this new family of contaminants under laboratory conditions. [1] Buerge
IJ, Buser HR, Poiger T and Müller MD. 2006. Occurrence and fate of the cytostatic
drugs cyclophosphamide and ifosfamide in wastewater and surface waters.
Environ. Sci. Technol. 40: 7242-7250 [2] Kosjek T and Heath E. 2011. Occurrence,
fate and determination of cytostatic pharmaceuticals in the environment. TrAC,
Trends Anal. Chem. 30: 1065-1087 [3] Negreira N, López de Alda M and Barceló
D. 2014. Study of the stability of 26 cytostatic drugs and metabolites in wastewater
under different conditions. Sci. Total Environ. 482–483: 389-398 [4] Zhang J,
Chang VWC, Giannis A and Wang JY. 2013. Removal of cytostatic drugs from
aquatic environment: A review. Sci. Total Environ. 445-446: 281-298
MO237
Photodecomposition of sulfamethoxazole under simulated sunlight
irradiation: transformation products and residual antibacterial activity
toward Vibrio fischeri
M. Gmurek, Lodz University of Technology / Faculty of Process and
Environmental Engineering Department of Bioprocess Engineering; M. Majewsky,
Karlsruhe Institute of Technology (KIT) / Engler Bunte Institut Chair of Water
Chemistry and Water Technology; H. Horn, Karlsruhe Institute of Technology KIT
/ Chair of Water Chemistry and Water Technology
Sulfamethoxazole (SMX) is a bacteriostatic antibiotic which is only partially
metabolized during therapy. As a result, it reaches the aquatic environment in its
unchanged biologically active form. Conventional wastewater treatment is not
effective in removing SMX. Consequently, it has been detected in urban
wastewaters and surface waters. Due to the genetic ability of environmental
bacteria to transmit and acquire antibiotic resistance, the latter has become a global
concern. Therefore, it is crucial to better understand photochemical processes
occurring in natural water just as the formation of active transformation products
(TPs). The main goal of the presented study was to investigate the TPs formed
during SMX photolysis and to determine their antibacterial toxicity in mixture. To
simulate natural conditions, a solar simulator was used as light source. TPs were
identified by interpretation of product ion spectra using LC-MS/MS. Additionally,
UHPLC/QToF hybrid mass spectrometer was used for the determination of
accurate masses. Vibrio fischeri growth inhibition (GI; 24h) and luminescence
inhibition (LI; 30 min; 24h) were used to determine the changes of antibiotic
activity in mixture during simulated sunlight irradiation. During long-term SMX
photolysis experiments (1 week, CSMX=100mg), nine TPs could be identified by
reference standards. Moreover, three further TPs of photodecomposition of SMX
were found. Some of the TPs (e.g. N4-acetyl-SMX) were observed to be formed
during photolysis for the first time. Furthermore, a TP with m/z 270 was tentatively
confirmed as dihydroxylated SMX. The kinetics of the TPs were determined and
correlations between TPs were established. The DOC mass balance clearly showed
that only around 5 to 10% were mineralized during the experiment emphasizing the
need to elucidate the fate of TPs. The toxicity analysis confirmed that the mixture
retains its toxicity toward luminescence (30min; 24h) and that there is no change
over the treatment time on EC50. In contrast, growth inhibition activity was found to
decrease over the irradiation time, however, this decrease was not proportional to
the transformation of the parent compound SMX.
MO238
Householder contribution to glyphosate losses in urban storm drains
C. Ramwell; M. Kah, University of Vienna / Department of Environmental
Geosciences; P. Johnson, Alabama Department of Conservation and Natural
Resources / Alabama Aquatic Biodiversity Center
Glyphosate has been detected at low levels in some water bodies and there is
increasing interest in the contribution of urban areas. Glyphosate is widely used by
both the amenity sector and by householders. In order to focus mitigation measures
appropriately, it is necessary to ascertain the extent to which different sources
contribute to any pollution. The extent to which glyphosate use in the home and
garden sector may contribute to surface water contamination has not previously
been quantified. The aim of this study was to quantify the widely-used herbicide,
glyphosate, and its degradation product, aminomethylphosphonic acid (AMPA) in
surface water drains (storm drains) that could be attributed to householder usage
alone. Water samples were taken from a residential area in York, England where all
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the surface water from the catchment drained to a single point. Samples were taken
in June/July during one of the main application periods. Maximum glyphosate and
AMPA concentrations in surface water drains were 8.99 and 1.15 µg/L respectively
after the first rain event period, but concentrations rapidly declined to < 1.5 µg/L
glyphosate and < 0.5 µg/L AMPA. The AMPA:glyphosate ratio was typically 0.35.
Less than 1% of the applied glyphosate was recovered in drain water. Despite
over-dosing occurring, glyphosate concentrations in drain flow were lower than
concentrations reported elsewhere from professional use in urban areas.
MO239
The Inventory, Environmental Releases and Risk Assessment for Short-Chain
PFASs in China
X. Hao, Peking University; Y. Cao; J. Wang, J. Liu, Peking University
Since 3M Company voluntarily phased out of PFOS during 2000-2002, risk
management of Per- and Polyfluoroalkyl substances (PFASs), represented by PFOS
and PFOA as 8C PFASs, has already been one of the leading works in global
chemicals management. For long-chain PFASs, due to the significant environment
and health risks caused by the specific persistent, bioaccumulative and toxic
characteristics, international communities have successively conducted risk
assessment and management focusing on 8C-based long-chain PFASs, and devoted
to developing short-chain PFASs as alternatives. Since being used on a global scale,
concentrations of short-chain PFASs in the aquatic environment increased year by
year and researches pointed out that short-chain PFASs might become the major
PFASs in drinking water in the future. High concentrations of short-chain PFASs
may endanger the ecological environment and living organisms, but current studies
are insufficient, meanwhile, except for extremely high environment persistent, the
notable bioaccumulation and toxicity still have lots of uncertainties and research
gaps. Nowadays, with the industry transfer, China has been the main area for
manufactures, process and use of PFASs. However, there is little inventory, release
and risk assessment information available for short-chain PFAS. In this study,
inventory of sources was established based on survey and analysis of the
manufactures, process and use information for PFASs. Besides, emission amounts
and factors were estimated to calculate environmental releases of short-chain
PFASs. Furthermore, preliminary assessment of environment risk was conducted.
Although the inventory and environmental releases may be coupled with
uncertainties, this study provides sufficient information for follow-up scientific
researches and risk management of short-chain PFASs. Keywords: PFASs,
inventory, environmental releases, risk assessment
MO240
PERFLUOROALKYL SUBSTANCES (PFASs) IN TEXTILES
A. Dreyer, Eurofins GfA GmbH; F. Neugebauer, Eurofins GfA Lab Service GmbH
/ RD; S. Selke, Eurofins GfA Lab Service GmbH; U. kallee, BUND; M. Santen,
In recent years, perfluorinated compounds (PFCs), particularly perfluorooctanoate
(PFOA) and perfluorooctane sulfonate (PFOS) have been described as compounds
of increasing environmental concern and numerous studies were conducted to
investigate the environmental distribution and fate of these compounds. As result,
various sources have been identified including emissions during the life-cycle
(production, use, disposal) of products containing PFASs. This study aimed to
investigate textiles as sources for volatile PFASs. For this purpose, more than 100
textile samples were analyzed for several PFASs (PFCA, PFSA, FTOH, FTA,
FOSA, FOSE). All of the investigated textile samples contained PFASs.
Concentrations varied strongly between the investigated materials and compounds.
Concentrations of volatile PFASs were usually higher than concentrations of the
perfluoroalkyl acids. Results presented on the poster will be evaluated on a
statistical basis. Keywords: FTOH, PFOS, PFOA, textiles
MO241
Exposure and risk in indoor environment: VOCs analysis from unexpected
microbiological sources
A. Micheluz, Ca Foscari University of Venice / Molecular Sciences and
Nanosystems; M. Rovea, Agenzia Reg Prevenz Protez Ambientale Veneto AR /
Dipartimento Prov Padova; G. Formenton, ARPAV; S.-. Manente, Ca Foscari
University of Venice / Department of Molecular Sciences and Nanosystems; V.
Prigione, University of Turin; V. Tigini, Univeristy of Turin; F. Pinzari, Consiglio
per la Ricerca e la sperimentazione in AgricolturaAgricultural Research Council; G.
Varese, University of Turin / Dept of Life sciences and systems biology; G.
Ravagnan, Ca Foscari University of Venice
In recent years, many studies were focused on volatile organic contaminants
(VOCs) originating from biological sources and their relation to the air quality
inside indoor environments, like archives, libraries, museums, schools, offices, etc..
In these climate controlled environments, particular fungal species are able grow,
producing several volatile organic compounds that are suspended in the air or
adsorbed on dust particles. The assessment of their nature is needed for a proper
analysis of the indoor air quality, in order to understand the potential risk for the
human health of workers and visitors and to propose fast remediation to avoid “sick
building syndrome” phenomena. A rapid tool to understand fungal contamination
in indoor environments could be air sampling followed by gas
chromatography-mass spectrometry (GC-MS) analysis. For the broad speciation of
unknown trace of VOCs we tested evacuated stainless steel canisters to sample the
indoor air within a few seconds. The composition of the indoor air in a Ca’ Foscari
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University Library, furnished with the innovative closed metal cabinets called
Compactus® and affected by an active mold infection was analyzed with the aim of
detecting a specific chemical fingerprints of fungi. Six canisters were adopted in
different areas of the deposit to collect VOCs and subsequent analyzed by GC-MS.
Moreover, laboratory experiments were development to collect VOC productions
directly from the dominant fungal species isolated from the library by previous
sampling and identified by morphological and molecular analysis (Eurotium
halophilicum, E. chevalieri, Aspergillus penicillioides, A. creber, Penicillium
chrysogenum, P. brevicompactum and Cladosporium cladosporioides). All the
samples were monitored for 1 month by weekly analysis of the emitted VOCs. For
all the analysis, microscale purge & trap Entech 7100 was adopted as sampling and
pre-concentration system directly connected with corresponding sampling devices
(canisters and culture bottles) and GC-MS. Several volatile organic compounds,
both known (i.e. 1,4-pentadiene and 2-butanone) and unknown emerging
substances, that were detected by the direct analysis of indoor air were also found in
the emissions of the dominant fungal species isolated from aerobiological
sampling. The results suggest a close relationship between the fungal infections and
the poor indoor air quality.

(A-TEAM) project, a Marie Curie Initial Training Network aiming to establish
tools for human exposure biomonitoring of emerging FRs. In the present study the
emerging FRs examined are: 1,2- bis(2,4,6-tribromophenoxy)ethane (BTBPE),
2-ethylhexyl-2,3,4,5-tetrabromobenzoate (EH-TBB) and
bis(2-ethylhexyl)-3,4,5,6-tetrabromophthalate (BEH-TEBP). Prior to extraction, all
samples were spiked with 13C-labelled TBB, TBPH and BTBPE used as internal
standards. BDE-77 and BDE-128 were used as recovery standards for EH-TBB,
BTBPE and BEH-TEBP respectively. A two-step Solid-phase extraction (SPE)
using Florisil (step 1) and 44% acidified silica gel (step 2) was performed coupled
with ultrasonication-assisted solvent extraction. The instrument analyses were
conducted using a Thermo Scientific ITQ 1100 GC- Ion Trap MS on Electron
Ionisation (EI) mode. We report levels of emerging FRs in British and Norwegian
indoor environments where humans spend eight hours minimum on a daily basis.
Preliminary results will be presented on how variability from diverse indoor dust
sources such as houses, stores and offices can affect the levels of emerging FRs, as
well as to compare the geographical trends of emerging FRs between Norway and
the UK. This project is financially supported by the European Commission FP7
Marie Curie Initial Training Network “A-TEAM” grant number 316665.

MO242
Polychlorinated biphenyls and flame retardants in indoor and outdoor air:
evaluation of seasonal variability and relationship with house characteristics
P. Bohlin Nizzetto, NILU Norwegian Institute for Air Research; L. Melymuk, P.
Kukucka, Masaryk University, Faculty of Science, RECETOX / RECETOX
Research Centre for Toxic Compounds in the Environment; . Vojta, Masaryk
University / RECETOX Research Centre for Toxic Compounds in the
Environment; P. Cupr, Masaryk University, Faculty of Science, RECETOX /
RECETOX Research centre for toxic compounds in the environment; J. Klanova,
Masaryk University / RECETOX Research Centre for Toxic Compounds in the
Environment
Indoor air is affected by a wide range of pollutants arising from sources both inside
and outside buildings. This study aimed to evaluate indoor air concentrations of
semivolatile organic contaminants (SVOCs) across a range of residential
environments with respect to house characteristics, indoor materials, and the ratios
with outdoor concentrations. The targeted compounds were 7 polychlorinated
biphenyls (PCBs), 4 polybrominated diphenyl ethers (PBDEs) and 12 novel
halogenated flame retardants (NFRs). Air sampling was conducted in 17 homes in
residential areas of Brno, Czech Republic using polyurethane foam passive air
samplers (PUF-PAS). PUF-PAS were deployed concurrently inside and outside
each home for 28 days, once during summer and once during winter. General
sampling rates of 1.4 and 3.5 m3/day were used to obtain air concentrations indoors
and outdoors, respectively. The selected houses had various characteristics (i.e.
year of construction, renovation, type of house) and house contents (e.g. floor type,
furniture, electronics etc). The range of indoor air concentrations of ŎPCBs were
39-174 pg/m3 (mean 78.8 pg/m3) in summer and 6.2-86 pg/m3 (mean 52 pg/m3) in
winter. Outdoor concentrations of ÎPCBs were 17-65 pg/m3 (mean 27 pg/m3) and
5.3-18 pg/m3 (mean 12 pg/m3) in summer and winter, respectively. Indoor to
outdoor ratios (I/O) of ÎPCBs ranged from 1.2-6.4 (mean 3.1) in summer and 0.4-11
(mean 5.1) in winter. Indoor air concentrations of ÎPBDE were 2.0-65 pg/m3 (mean
14 pg/m3) in summer and 0.5-78 pg/m3 (mean 13 pg/m3) in winter. ÎPBDEs
outdoors were 3.5-66 pg/m3 (mean 12 pg/m3) and 1.1-6.2 pg/m3 (mean 3.0 pg/m3) in
summer and winter, respectively. The I/O ratios of ÎPBDEs were 0.4-5.0 (mean 1.4)
in summer, and 0.3-20 (mean 4.7) in winter. ÎNFR indoor air concentrations were
15-2730 pg/m3 (mean 222 pg/m3) in summer and 11-776 pg/m3 (mean 102 pg/m3) in
winter. ÎNFR outdoors were 2.5-2340 pg/m3 (mean 153 pg/m3) and 0.13-26 pg/m3
(mean 3.7 pg/m3) in the summer and winter, respectively. For ÎNFR, the summer
I/O ratios were 0.7-33 (mean 5.6) while in winter I/O ratios were 3.2-1100 (mean
140). The indoor concentrations were significantly higher (p< 0.05) than outdoor
concentrations for ÎPCBs in summer and winter, ÎPBDEs in winter, and ÎNFR in
winter. Higher concentrations indoors than outdoors were also found for PBDEs
and NFRs in summer but differences were not significant.

MO244
Rapid screening for oxidative characteristics of fine particle collected from the
different regions in South Korea
I. Kim, School of Environmental Science and Engineering; T. Jeong, Gwangju
Institute of Science and Technology; J. Park, S. Kim, School of Environmental
Science and Engineering
Many studies have demonstrated the association between particulate matter (PM)
and adverse effects on human health including increased respiratory disease and
lung cancer. It is well understood that PM2.5 (diameter < 2.5um) can reach the
alveolar wall and generate oxidative stress. Oxidative stress is an important
mechanism to the PM-induced health effect. Dichlorofluorescin (DCFH),
glutathione (GSH), and dithiothreitol (DTT) assay are commonly used for assessing
the oxidative stress of PM. Particularly, DTT assay is a cell-free assay, and can
rapidly and quantitatively measure the oxidation capacity of PM. PM is
heterogeneous, and its properties vary remarkably according to source areas.
Therefore, the toxicity investigation of PM at the different regions is necessary. In
this study, we collected the PM from various source areas (heavy traffic, industrial,
urban, suburban etc.) and assessed its oxidative characteristics using the modified
DTT assay and biological assay tools. DCFH and GSH for reactive oxygen species
generation were measured to observe the cellular effect of PM using human
alveolar epithelial cell (A549). The oxidative characteristics of PM showed the
significant difference by sampling site. This result might be attributed to the various
chemical composition of PM. Furthermore, a noteworthy relationship was observed
between cellular ROS and modified DTT result. This study suggests that 1) the
chemical composition of PM highly contribute to its toxicity, and 2) the modified
DTT assay has the possibility to apply for measuring the quantitative oxidative
effect of PM as good alternative assay.

MO243
Emerging flame retardants in indoor environment: a multi-location study
between the UK and Norway
K. Kademoglou, University of Reading / geography and Environmental Sciences;
C.D. Collins, Reading University / Soil Research Centre
Flame retardants (FRs) are man-made chemical compounds widely used in industry
during the manufacturing of various commercial products such as computers,
plastics, fabrics, textiles and polyurethane foam products in order to minimise or
prevent fire. Worldwide phase-out campaigns and legislative restrictions on the use
of polybrominated diphenylethers (PBDEs) have resulted in the production of new
PBDE-replacement products, also known as emerging FRs (Stapleton et al., 2008).
Sampling sites representing three different indoor environments (houses, stores and
offices) were selected at the area of Reading (UK) and the area of Oslo (Norway)
respectively. N=18 samples of indoor dust were collected from vacuum cleaner
bags in houses, stores, offices and libraries in the area of Reading (UK) during
August - December 2013. N=10 samples of indoor dust were collected during
November 2013-April 2014 from vacuum cleaner bags in houses from the wider
area of Oslo (Norway) as a part of a cohort study of N=60 people within the
framework of the ‘Advanced Tools for Exposure Assessment and Biomonitoring’
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MO245
Organophosphorus flame retardants (OPFRs) in outdoor urban atmospheric
particulate matter
D. Ramos García, CSIC; S. Lacorte, IDAEA-CSIC / Environmental Chemistry;
B.L. van Drooge,
This work presents an analytical procedure for the quantification of
organophosphorus flame retardants (OPFRs) in atmospheric particulate matter
(PM). The analytical method is based on Soxhlet extraction and a clean-up step with
solid phase extraction (SPE). Detection and quantification was performed by gas
chromatography-electron impact mass/mass (GC-EI-MS/MS). The validation
included blank tests in order to see the background levels of these compounds and
percentage of recoveries with spiked filters at two different levels. Ambient air PM
samples were collected at an urban background site in Barcelona under contrasting
meteorological conditions in order to study the influence of particle loads and
meteorological conditions on the abundance of OPFRs. The presence of OPFRs has
been determined and substantial correlations have been observed between the levels
of certain OPFRs and particle loading of the atmosphere. The presence of
individual compounds in ng/m3 concentrations levels in the fine particle mode
(PM1) at an urban background site, suggests a potential risk of these compounds to
human health.
MO246
Exploiting new technologies to monitor pollution in cities
A. Boxall, University of York / Environment Department; E.E. Burns, University of
York / Chemistry; E. Koutsoumpeli, University of York / Electronics; G. Makrai,
University of York / Dept of Computer Science; K.E. Stevens, University of York /
Environment Department; X. Fang, University of York / Dept of Computer
Science; X. Gao, University of York / Environment Department; M. Kruza, York
University / Environment; F. Medhat, M. Parmar, University of York / Electronics;
R. Siyengwa, University of York / Department of Sociology; C. Wang, University
of York / Chemistry; M. Depledge, European Centre for Environment and Human
Health ECEHH; D.W. Kolpin, U.S. Geological Survey; F. Pilla, Trinity College
Dublin / Department of Civil Structural and Environmental Engineering
With an increasing world population and subsequent urbanisation, the need to
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address the resultant amplification of public health and environmental issues has
become crucial, requiring cost-effective approaches to pollution monitoring, data
management, and interpretation. Considering the increased complexity of urban
pollution and the lack of monitoring schemes for emerging contaminants, it is
imperative to enhance and update the currently used methods and employ faster and
more efficient approaches for monitoring pollutants. In this paper, we present the
conclusions from an expert workshop that aimed to develop a novel framework for
understanding the exposure of city environments and citizens within cities. The
poster will illustrate how state-of-the-art analytical techniques can be combined
with innovative sampling technologies, such as citizen science, robotics and
specimen banking to monitor air, water and soil within city environment. The poster
will discuss how these methodologies meet the needs of end users and stakeholders,
and how they could offer prompt and robust decision-making support. We
recommend the development of a ‘smart city’ model for monitoring urban pollution
which can potentially be tailored and adjusted to suit the needs and characteristics
of cities of varying size and nature.
MO247
Development and validation of a multi-residue analytical method for the
simultaneous determination of antibiotics for monitoring of wastewater and
seawater samples
A. Margareto Mato, CSIC-IDAEA / Environmental Chemistry; S. Diaz-Cruz,
IDAEA-CSIC / Environmental Chemistry; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research
Keywords: antibiotics, environmental analysis, wastewater, seawater Antibiotics
are one of the pharmaceutical classes with higher usage worldwide. They are both
used in human and veterinary medicine, mainly for treating or preventing bacterial
infections. After administration most pharmaceuticals are not completely
metabolized and thus they are excreted from the body via urine and faeces reaching
the wastewater treatment plants via wastewater. Several reports have shown that
many pharmaceuticals do not degrade during municipal conventional wastewater
treatment being, therefore, discharged to environmental waters. One of the most
notorious and significant negative effects attributed to the occurrence of antibiotics
in the environment is the development of bacterial antibiotic resistance. While
antibiotic-resistant bacteria are found in the natural environment, significantly
higher number of these bacteria are present in wastewater or even in treated
wastewater [1]. But not only continental water is affected, the use of antibiotics in
aquaculture, thus their presence in seawater, has adverse effects on the marine
environment as well. This work describes the development, validation and
application of a fully automated analytical method for the determination of
antibiotics from different therapeutic groups i.g. penicillins, tetracyclines,
aminoglucosides, nitrofuranes, cephalosporins, macrolides, quinolones,
fluoroquinolones, sulfonamides and four of their acetylated metabolites, in
wastewater and seawater. The method was based on automated on-line solid-phase
extraction (SPE) followed by high-performance liquid chromatography coupled to
quadrupole-linear ion trap-tandem mass spectrometry (HPLC-QqLIT-MS/MS).
Quantification of target antibiotics was performed by the internal standard and
matrix-matched calibration method, using isotopic labelled compounds for the
different antibiotic groups. The performance of the method in in terms of
sensitivity, linear range and precision will be presented. To assess the applicability
of the developed method, wastewater and seawater samples were analyzed. The
results obtained will be discussed during the presentation. Acknowledgements This
work was funded by the EU through the Project Sea on a Chip (Contract 614168)
and by the Generalitat de Catalunya (Consolidated Research Group “2014 SGR 418
- Water and Soil Quality Unit”) References [1] S. Kim, D.S. Aga, J. Toxicol.
Environ. Health B: Crit. Rev. 10 (2007) 559
MO248
Fine particulate matters - PM10 in the Novi Sad's ambient air
D. Lukic, Institute of Public Health of Vojvodina; M. Jovanovic, S. Bobic, L.
Torovic, Institute of Public Health of Vojvodina / Department of Hygiene and
Human Ecology; N. Dragic, University of Novi Sad Faculty of Medicine; S.
Bijelovic, University of Novi Sad Faculty of Medicine / Department of Hygiene
and Human Ecology
Results from the recent EEA Report from 5/2014 shows thatEurope's air pollution
problem is far from solved. One of theEurope's most problematic air pollutants, that
clearly impact large parts of the urban population, is particulate matter (PM). The
objective of this work was to investigate concentration of PM10 in ambient air
samples collected during one year in area of the City of Novi Sad. The sampling
campaign was conducted by Institute of Public Health of Vojvodina, from January
to December 2013, on two sampling sites denoted as AD Holding Dnevnik (traffic
station) and Nursery Liman III (suburban station). Frequency of air sampling was
defined by national law as indicative measurements throughout 8 weeks in 2013.
Air samples were collected on fiberglass filters during 24 hours, using high volume
sampler Sven Leckel LVS3. Meteorological parameters (wind speed and direction,
relative humidity and ambient air temperature) were taken from the Republic
Hydrometeorological Service of Serbia. After collection, filters were conditioned
and weighted, according to the reference method EN 12341, describing sampling
and measurement procedure. Laboratory method performance was characterized by
limit of quantification of 1 µg/m3 and measurement uncertainty of 8%. Sampling
campaign resulted with 77 samples collected on Nursery Liman III and 87 samples
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on AD Holding Dnevnik monitoring site. Measured PM10 levels were in the range
from 5 µg/m3 (Nursery Liman III) to 75 µg/m3 (AD Holding Dnevnik. The annual
PM10 average concentrations on Nursery Liman III and AD Holding Dnevnik
monitoring sites were 27 and 33 µg/m3, respectively. On Nursery Liman III
location, four samples (5.2%) exceeded 24-hour PM10 limit value (50 µg/m3), and
one sample (1.30%) exceeded tolerable 24-hour PM10 limit value (65 µg/m3). On
AD Holding Dnevnik location, aforementioned limits were exceeded in twelve
(13.8%) and three samples (3.45%), respectively. The annual PM 10 average
concentrations on both monitoring sites did not exceeded the annual limit value for
the protection of human health (40 µg PM10/m3). These results showed that Novi
Sad as well as others European cities have problem with fine particulate matter
PM10 in ambient air, which implies the necessity of urban planning with new
transportation models and heating system, as well as defining the source and impact
on human health and environment.
MO249
Assessment of the contamination from sampling materials and procedures for
substances of urban/industrial origins: phthalates and perfluoroalkyl
substances (PFAS)
B. Lepot, INERIS; K. LeMenach, LPTCEPOC University of Bordeaux; c. ferret, F.
Botta, INERIS; M. Dévier, LPTC-EPOC, University of Bordeaux / Oceanic and
Continental Environments and Paleoenvironments; P. Labadie, H. Budzinski,
University of Bordeaux / UMR EPOC Equipe LPTC
The number of substances monitored in the environment is rapidly increasing in the
last years. Among them, some substances such as the Bis(2-ethylhexyl) phthalate
(DEHP) are already part of the first priority substances list to be monitored in the
European Water Framework Directive (No. 2477/2001/EC). In addition to these
substances, since August 2013 new substances have been included in this list
(Directive 2013/39/EU), such as the perfluorooctane sulfonic acid and its
derivatives (PFOS). Moreover, other phthalates, perfluorooctanoic acid (PFOA)
and PFOS compounds were recently largely investigated in national screening
studies in surface and groundwater (France, 2011 and 2012). Due to their
properties, these compounds are often part of composition of many plastics that are
used in tubing material for surface water or wastewater sampling
operations. Nowadays, it is generally accepted that the uncertainty of a chemical
measurement is a crucial parameter for enabling the reliable interpretation of a
measurement result for any purpose. It is also widely agreed that the measurement
process begins at the time when a primary sample is taken, rather than when a
delivered sample arrives at the analytical laboratory. Water sampling within
environmental monitoring programs often require operations that involve more or
less prolonged contact between water sample and different materials such as
pumping tubes. AQUAREF (National reference laboratory for water and the
aquatic environment) technical guidances suggested the use of Teflon® material as
a component of the sampling equipment for the monitoring of the micropollutants.
However, these guidances were established taking in account studies essentially
performed on inorganic (metals) or organic (pesticides or PAHs) compounds. The
results obtained on phthalates join the findings observed in the tests conducted by
the BRGM for groundwater in 2012 and may partly explain the high frequency of
quantification found during the 2012 screening study (see presentation Botta et. al,
SETAC 2015). From the point of view of technical instructions for WFD
monitoring programs, these results do not lead to a categorical choice of material
for tubing to improve the quality of results on phthalates. Only possible research or
monitoring of the substance DEP/ DiBP may lead to pay attention to the material
used for sampling or the sampling duration. We conclude that field blank must
become of routine in monitoring.
MO250
Presence of PBDEs and alkylphenols in different water environments. Hints
for pressures and impact analysis
S. Carrer, THETIS SpA / Environment and Territory; c. carrer, THETIS SpA; C.
Nasci, Thetis Ltd / European Union and RD
The occurrence of PBDEs in biota, sediment, humans, milk, food and dust was
extensively monitored during recent years whereas little information is available on
their concentrations in water on the other hand the occurrence of alkylphenols in
rivers and transition waters is sometimes causing failures of achievement of
environmental quality standards for water bodies according to WFD 2000/60. The
monitoring of emerging contaminants in different environments such as stormwater
runoff, WWTP effluents, dewatering plants, surface waters as well as the integrated
analysis of data deriving from manifold studies give important hints for the
pressures and impact analysis of the water bodies. The possibility to compare
chemicals’ concentrations in different type of samples helps to go back to sources
of contamination, allowing to plan appropriate measures aiming at the achievement
of chemical and ecological objectives. The present work represents an elaboration
of data dereived from a collection of recent studies and monitoring activities
conducted in the lagoon of Venice and its drainage basin. Six PBDEs congeners
were considered, whereas 4-nonylphenol and octylphenol were considered for
alkylphenols. After data collection, a database of 598 samples was constructed and
elaborated. PBDEs were very rarely found above the detection limit of 50 pg/l in
lagoon water where as in Venice canals only BDE-47 showed an average
concentration slightly above 50 pg/l. On the other hand stormwater runoff samples
and the dewatering plant serving an urban area showed relevant concentrations of
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PBDEs. Alkylphenols were surveyed in lagoon waters and in dewatering plants. In
this case, 4-nonylphenol in lagoon water showed some peaks very close to
MAC-EQS. Again, both 4-nonilphenol and octylphenol showed higher
concentrations in “mainly urban” dewatering plants than “mainly rural” dewatering
plants with some exceptions especially for octylphenol. Integrated analysis of
different types of water samples helps understanding sources and fate of
contaminants of emerging concern, especially those which are very difficultly
detected in water, which shows sudden and sharp peaks and which are characterized
by manifold antrophic uses, leading in some occasion to exceed EQS and impair
chemical status of water bodies. Both PBDEs and alkylphenols seem carachterized
by urban origin and maybe found more frequently in stormwater runoff discharges
than in industrial and WWTP effluents.
MO251
Loads of parabens, triclosan and triclocarban in greywater: are PCPs the
main source of pollution?
s. zedek, LEESU laboratoire eaux environnement et systèmes urbains; A. Bressy, S.
Deshayes, Paris-Est University / Leesu; V. Eudes, Labratoire Central de la
Préfecture de Police; E. Caupos, Université ParisEst LEESU UMRMA UPEC
ENPC AgroParisTech UPEMLV / Leesu; R. Moilleron, Paris-Est University /
Leesu
Parabens (PBs), triclosan (TCS) and triclocarban (TCC) are known to be pollutants
released by the use of personal care products (PCPs) leading to the contamination of
aquatic environment by wastewater discharges. These chemicals are used as
conservative and biocide in various other applications as food, clothes or
pharmaceuticals. Occurrence of these compounds in aquatic environment and urban
water are known but their sources in greywater have been fewly investigated until
now. In this context, our goals were: i) to assess the level of impregnation for these
compounds for different kinds of greywater ii) to compare the different kinds of
greywater in order to evaluate the main source; and iii) to evaluate the contribution
of greywater to the wastewater contamination. Four types of greywater were
sampled: manual dishwashing, washing machine, showers and washbasin. Eight
compounds were analyzed: methylparaben (MeP), ethylparaben (EtP),
propylparaben (PrP), benzylparaben (BzP), butylparaben (BuP), isobutylparaben
(IsobuP), TCS and TCC by liquid chromatography coupled with tandem mass
spectrometry. Concentrations and loads in µg/inhabitants/day were assessed. For
MeP, the most concentrated compounds, concentrations vary from 40 ng.L-1 to 2.1
mg.L-1 leading to a median flux of 500 µg/inhabitant/day that represents around 16
% of the loads carried by wastewater. The key lessons highlighted by this study are
that greywater strongly contributes to the contamination of wastewater. However
PCPs are not the only source of parabens and triclosan in wastewater: dishwashing
and washing machine waters appeared as concentrated as shower water. Moreover
measured concentrations were highly variable depending on the consumption
practices. This latter finding indicates the need to link environmental sciences with
social sciences; this is our outlook for a future research in the frame of the
Cosmet’eau project. New samplings of wastewater will be carried out in 2015 to
evaluate the evolution of concentrations in wastewater in relation to potential
consumption changes (i.e. paraben free products or organic cosmetics). Keywords:
Greywater, loads, personal care products, paraben, triclosan. \n
MO252
Impact of road de-icing salt on foliage of ornamental lime trees (Tilia x
vulgaris H.) in the city of Riga (Latvia)
G. Cekstere, Swiss Federal Research Institute for Forest, Snow and Landscape
Research; A. Osvalde, Institute of Biology of the University of Latvia / Laboratory
of Plant Mineral Nutrition; P. Vollenweider, WSL / Forest Dynamics
Ornamental lime trees (Tilia x vulgaris H.) in Latvia, provide city inhabitants with
different sorts of ecosystem services. De-icing salt, spread on roadways during
winter, accumulates in tree foliage during vegetation seasons causing leaf injury
and tree decline. Moreover, salt uptake can significantly interfere with mineral
nutrition and symptoms t found in foliage may partly relate to nutrient imbalances.
However, injury and tolerance mechanisms in response to salt accumulation in Tilia
spp. are still poorly understood. Objectives were to compare levels of de-icing salt
(NaCl) contamination in street tree leaves with the concentration of nutrients and
macro-/micromorphological changes. In September 2014, foliage was collected at 8
typical street sites lined with lime trees in the centre of Riga and one control site in
the National Botanical Garden (NBD). After evaluating the percentage of necrotic
leaf area, leaf samples were prepared for chemical and microscopic analysis. Leaf
concentration of Ca, Mg, Fe, Cu, Zn and Mn was determined by AAS, that of N, P,
Mo, B by colorimetry, S by turbidimetry using a spectrophotometer, K and Na by
flame photometer and Cl by AgNO3 titration. The microlocalisation of and
structural injury by salt were analysed using severalmethods in diascopic light,
fluorescence light and transmitted electron microscopy. In comparison to lime trees
from the NBD, asymptomatic healthy street tree leaves contained higher
concentration of Na, Cl, P, Ca, Mg, Fe, Mn, Zn, Cu and Mo No nutrient deficiency
was observed in asymptomatic healthy foliage. However, amounts of K, Ca, Mg
and Mn tended to decrease with higher levels of leaf necrosis. In severely damaged
leaves, the concentration of K and Mn was close to the deficiency limit. In street
trees , the intensity of leaf necrosis was positively correlated to leaf concentration of
Na, Cl, Zn, and Mo, but negatively to that of K. Given the chemical composition of
de-icing salt, positive correlations between Na and Cl on one hand and Zn, and Mo
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on the other could indicate simultaneous uptake of salt and other environmental
contaminants. Negative correlation between salt and Ca, B and Mg concentration
may relate to injury in mesophyll cells caused by NaCl accumulation. Given the
sensitivity of lime trees to road de-icing salt, accumulation of NaCl at sensitive e.g. mesophyll – sites, where they may severely affect cell physiology and cause
structural injury, is expected.
MO253
Biomonitoring of Dioxins/dl-PCBs in the north of the Netherlands: eggs of
backyard chickens, cow and goat milk and soil as indicators of pollution
A. Arkenbout, Toxicowatch Foundation
In the region of Harlingen in the north of the Netherlands people have recently been
very concerned about adverse health effects related to possible emissions of dioxins
and other POPs by a recently installed waste incinerator. To evaluate these effects
the local authorities make use of a very limited monitoring program. Using eggs of
backyard chickens, cow and goat milk and soil as indicators we however set up a
more adequate monitoring program. Because the Dutch authorities do not routinely
check the eggs from small farms (or households) – with less than 200 chickens per
farm – the risk of pollution with dioxins and dl-PCBs is underestimated. After
finding several egg samples that did not comply with the Dutch regulation IKB for
the commercial use of eggs (in case the level exceeds 1.75 pg BEQ / g fat one is
compelled to take further action) we started a more extended monitoring program.
This study shows that eggs of backyard chickens are sensitive biomonitoring
parameters for dioxin/PCB contamination in the vicinity of potential sources
(harbour activity, waste incinerator, landfill). By using cost-efficient screening
analysis tools (such as DR CALUXâ) that are also affordable by private households,
areas of public concern can be monitored in a rapid and efficient way. The
correlation between DR CALUXâ and GC/HRMS proofed to be very satisfactory;
there were no false positive or false negative results. The results of this study point
to at least two types of source of dioxin emission near Harlingen. The fact that the
levels of dioxins and dioxin-like PCBs are increasing with decreasing distance to
the harbour urgently calls for closer investigation in order to find the sources of the
dioxin/PCB pollutions, and to prevent adverse health impacts for domestic animals,
wildlife and human beings.

POPs and Pseudo-POPs: Environmental occurrence and
exposure (P)
MO254
Scientific rationale for the evolution of PBT and POP criteria and cut-off
values in international regulatory tools
M. Matthies, University of Osnabrueck / Institute of Environmental Research; K.R.
Solomon, University of Guelph / School of Environmental Sciences; M. Vighi,
University of Milano / Earth and Environmental Sciences; A. Gylman, Sustainable
Solutions International; J. Tarazona, EFSA
The concepts of PBT and POP assessment are extremely important for regulatory
purposes because they allow identifying and classifying substances that require
particular attention for the control of chemicals on the market (e.g. PBTs or vPvB in
REACH) or that need to be banned or strictly controlled at global level due to their
potential for long range transport (L) and to become global pollutants (e.g. POPs in
the Stockholm Convention). In spite of this internationally recognised relevance for
regulators and policy makers, these concepts are not fully consistent in international
regulatory tools and their meaning may be changing. In particular, the origin of the
criteria and the evolution of their cut-off values and the specific testing
requirements often do not have a clear and identifiable scientific rationale An
overview is given on the different definitions used to identify these kinds of
chemicals. Most national regulations and international agreements derived cut-off
values from substances with known PBT/vPvB or POP properties (“dirty dozen”)
by using them as reference chemicals. In particular, differences in the cut-off values
for P, B, T and L concepts are highlighted and the consequences of these differences
(e.g. the different classification and the different number of chemicals requiring
strict control measures) are discussed. The need for using sound science-based
criteria or precautionary-based values required for management-policy reasons is
also accounted for. The possibility of rationalization of approaches is discussed in
connection with the different protection aims of the various regulatory frameworks.
MO255
A pilot study on the exposure of individuals to chemical pollutants, via
ritualistic consumption of Ganges River Water, during the Maha Kumbh
Mela (2013).
B.C. Lemanski, Department of Biology; S. Gullapalli, Colgate University /
Department of Economics; S.P. Connor, Wadsworth Center New York State
Department of Health / Department of Analytical Chemistry
The Maha Kumbh Mela is one of the most important religious pilgrimages in
Hinduism, taking place along the banks of the Ganges River (India) every 144
years. As part of these pilgrimages, millions of individuals ritualistically consume
the water of the Ganges River. However, increasing utilization of the river in the
past 60 years for both domestic and industrial uses (latter emphasis) has negatively
impacted the water quality of the river. This may potentially affect the exposure of
religious practitioners to chemical pollutants. In this pilot study, we examined and
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collected whole water samples (water and suspended sediments) at six sites of
religious significance spanning the length of the river - Devprayag, Rishikesh,
Haridwar, Allahabad, Varanasi, and Gangasagar - from December 2012 to February
2013. These samples were subsequently analyzed for select polychlorinated
biphenyls (PCBs), organochlorinated pesticides (OCPs), and polycyclic aromatic
hydrocarbons (PAHs), through micro-electron capture or mass spectrometric
methods, where applicable. Results suggest that while previous studies may have
found high levels of pollutants, the levels of surveyed chemical pollutants were
relatively low at all sites surveyed.
MO256
Occurrence and exposure assessment of organophosphate flame retardants
(OPFRs) associated with the consumption of drinking water in Korea
W. Jeong, S. Lee, Hanyang Univeristy; S. Lee, Hanyang University / College of
Science and Technology; y. jeong, Hanyang University; H. Moon, Hanyang
University / Marine Sciences and Convergent Technology
Organophosphate flame retardants (OPFRs) have been widely used in a variety of
commercial products such as plastics, foams, paints, textiles, and furniture. Due to
high consumption of OPFRs in surrounding environments, some studies showed
the occurrence of these contaminants in environmental compartments such as air,
water and biota worldwide. However, despite the evidences of adverse health
effects for OPFRs in laboratory animals, a comprehensive survey on human
exposure to OPFRs was not conducted in Korea. In this study, we analyzed ten
OPFRs (TEP, TBP, TCEP, TCPP, TDCPP, TBEP, TPP, EHDPP, TEHP and TCP)
in three types of drinking water samples (n=75; tap water, bottled water and filtered
water) collected from representative cities in Korea, including Seoul, Busan,
Incheon, Daegu, Ulsan, Daejeon, Gwangju and Ansan, to investigate the
occurrence and contamination patterns of OPFRs in the samples. Total
concentrations of OPFRs in tap water, bottled water and filtered water ranged from
0.17 to 295 (mean: 30) ng/L, from 6.0 to 229 (mean: 82) ng/L, and from < LOQ to
826 (mean: 134) ng/L. The highest concentrations of OPFRs were found for filtered
water samples, which were contaminated by the components (crush seal O-rings)
used in water purifier system. The major compounds of OPFRs in all of the samples
were TCPP, TBEP and TCEP, which collectively accounted for 90% to the total
concentrations of OPFRs. We found different composition patterns of OPFRs in tap
water samples among cities surveyed, suggesting the different contamination
sources or consumption patterns of OPFRs within cities in Korea. Considering the
consumption of drinking water (L/day) and body weight (kg) for Korean
populations, the estimated daily intakes (EDI) of total OPFRs were 2.23, 2.22, and
2.22 ng/kg body weight/day for male, female and average populations. The EDIs in
the present study were 104–106 times lower than the reference doses for selected
OPFRs such as TCPP, TPP and TCP. However, we confirmed that the consumption
of drinking water is an important exposure pathway of OPFRs to Korean
populations. Further studies are required to assess the multiple exposure sources
(dust, inhalation, and diet) of OPFRs, for more accurate exposure assessment.
Keywords OPFRs, Tap water, TCPP, TCEP, Drinking water
MO257
Monitoring of trihalomethanes in drinking water distribution system in Novi
Sad, Serbia
L. Torovic, Institute of Public Health of Vojvodina / Department of Hygiene and
Human Ecology; S. Bijelovic, University of Novi Sad Faculty of Medicine /
Department of Hygiene and Human Ecology; S. Bobic, M. Jovanovic, E.
Zivadinovic, Institute of Public Health of Vojvodina / Department of Hygiene and
Human Ecology
Drinking water disinfection is a very significant public health advance, providing
protection against waterborne pathogens. However, disinfecting agents react with
natural organic matter and form a range of chemicals collectively called
disinfection by-products (DBPs). Trihalomethanes (THMs) are one of the most
abundant and important classes of DBPs, due to their potential adverse health
effects on humans. In the Novi Sad municipality, one water treatment plant
supplays the City of Novi Sad and 14 surrounding settlements with 130 000 m3 of
drinking water in a day, through 1100 km distribution network. The plant uses
ground water as its water source, and chlorine is applied as disinfectant. THMs are
regularly monitored by the Institute of Public Health of Vojvodina, in the following
way: 18 water samples are collected weekly, on the same day, 10 of them on
sampling points in Novi Sad city (supplied directly by the treatment plant), and 8
towards system extremities (influenced by rechlorination facilities and reservoir
storage within distribution system). Samples were analyzed by gas chromatograph
coupled to headspace sampler and mass spectrometry detector. Based on 3753
samples collected from 2010-2013, concentration of THM4 (sum of CHCl3,
CHCl2Br, CHClBr2 and CHBr3) ranged from 4.9 to 71.5 µg/L (mean 30.1 µg/L).
Annual THM4 mean level showed increase of 42% in the second year, and then
stayed relatively constant. Calculation of proportions of the individual THMs,
relative to the surrogate measure (THM4), showed that chloroform was
predominant specie (overall mean 18.5 µg/L), while bromoform was not detected
(LOQ 1 µg/L). Data were averaged to obtain monthly THM concentration across
the study period, but no obvious pattern was found in this ground water supplied
system. With regard to spatial variations, as expected, a substantial increase of
average THM4 concentrations between finished water leaving the plant and the
distribution system extremities was observed (1.4 to 2.5-fold). When Novi Sad city
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distribution network is considered, this ratio remained fairly constant (1.3-1.4) over
the examined period. Maximum contaminant levels for drinking water in the
Republic of Serbia include 100 µg/L for THM4 - evaluation of regulatory
compliance showed no exceedance. However, THM exposure of nearly 400
thousand inhabitants of Novi Sad municipality differs, depending on residence
location.
MO258
Polychlorinated Biphenyls Monitoring in Surface Water
A. Aleksandryan, Hazardous Substances & Waste Policy Division / Head of
Division; A. Khachatryan, Waste Research Center; B. Gabrielyan, Scientific Center
of Zoology and Hydroecology NAS RA; Y. Bunyatyan, Waste Research Center
Among major sources of environmental pollution are power transformers,
condensers, turbines and other types of equipment filled with polychlorinated
biphenyls (PCBs)-containing liquids, as the mentioned equipment is functioning in
the industry, power engineering and other branches of National Economy in a
considerable quantity. The daily risk of PCB-related affections in big groups of
population in the course of professional activity of humans is extremely great. The
greatest danger to environment and people originates from incompetent handling of
these compounds, ignorance among owners of PCB and PCB-filled equipment
about the hazards of the given substances, as well as contact to soils, foodstuff and
other objects polluted by PCBs. Monitoring of PCBs was performed on samples of
water fromSevanLakeand rivers of its basin, biomedia of the lake and rivers of its
basin, bottom sediments, soil near the former pesticides shops and storages, as well
as arable soil in the vicinity of these shops and storages, area formerly known by
pesticides intense application In 2002-2003, relatively high amounts of PCBs were
revealed in samples from rivers flowing near major settlements: inGavaragetRiver–
0.751 mcg/L, inMartuniRiver– 1.577 mcg/L (Table 3.1.4). In these rivers besides
the impact of agricultural runoffs, residential, household-related pollution is added.
In 2012 Samples of surface water fromSevanLakeand rivers of its basin, benthos,
silt and other type of soil from Sevan and rivers of its basin, as well as soil samples
from different regions were taken. The average water samples were studied using
Gas-Chromatography. Totally 46 samples were analyzed for PCB and 596 findings
were obtained. Average PCBs content in water fromSevanLakemade 0.727 mcg/L,
while the maximum level was 6.831 mcg/L. In biomedia the average level of PCBs
was 0.530 mcg/g and the maximum content was 0.743 mcg/g. Upon investigation
of the mentioned environmental media a typical picture of technogenic pollution by
PCBs due to application of transformer oils of “Arochlor’ type was observed. To
this latter signifies the content of PCB revealed congeners. Furthermore, attention
should be paid to the presence of great amounts of congeners No.87 and No.95
among all the revealed PCB congeners; this also confirms the fact that transformer
oils are the source of pollution. The research outcomes demonstrated that,
generally, PCBs content did not exceed the hygienic standard.
MO259
Input of neonicotinoids into the aquatic environment after application as seed
treatment
F.E. Wettstein, Institute for Sustainability Sciences ISS; M.F. Garcia Delgado,
Agroscope / Institute for Sustainability Sciences ISS; I. Hanke, Plant Protection
Chemistry; S. Huntscha, Agroscope / Plant Protection Chemistry; R. Kasteel, T.
Poiger, Agroscope; T.D. Bucheli, Agroscope ART / Analytical Chemistry Natural
Resources Environmental Protection in Agriculture
Today, modern agriculture is not feasible without the use of plant protection
products. Since 1997, the use of neonicotinoids (NNT) as insecticides was
permitted in Switzerland. Over the past years, the compound class of the NNT
received particular attention, because of their toxicity to bees and bumblebees.
Therefore, the spray application on blossoms and the use as seed treatment on
annual flowering plants (e.g. canola, corn, …) was banned in the European Union
and Switzerland for two years starting from December 1st, 2013. Simultaneously,
authorities called for more data about the occurrence of Clothianidin (Clo),
Imidacloprid (Imi) and Thiamethoxam (Tim) in different environmental
compartments to provide a basis for future decisions. Concerning the aquatic
environment, the occurrence of Tim in five Swiss rivers in concentrations up to 47
ng/L was reported by Moschet et al. 2014 [1]. The authors mentioned spray
application onto fields and seed treatment as possible sources. To test whether seed
treatment could be a significant source of NNTs in surface waters, we cultivated
sugar beet seeds impregnated with NNT on a test field [2] and monitored the
temporal development of NNT residues in plant, as well as in drainage water. To
encompass the entire growing season of sugar beets, drainage water was collected
from mid-March to November, 2014 . The two applied NNT Imi and Tim as well as
Clo, one of the metabolites of Tim, were regularly detected over the entire
investigation period. Concentration dynamics and an overall mass balance of NNTs
will be presented and discussed. References:\n [1] C. Moschet, I. Wittmer, J.
Simovic, M. Junghans, A. Piazzoli, H. Singer, C. Stamm, C. Leu, J. Hollender;
Environmental Science & Technology 2014, 48 (10), p. 5423 – 5432.\n [2] N.
Hartmann, M. Erbs, H.R. Forrer, S. Vogelgsang, F.E. Wettstein, R.P.
Schwarzenbach, T.D. Bucheli; Environmental Science & Technology 2008, 42(15),
p. 5455 - 5460
MO260
Multi-stressor modeling - assessment of D5 (decamethylcyclopentasiloxane)
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behavior in the Baltic Sea using the next generation multimedia fate and
transport model BALTSEM-POP
E. Undeman, Stockholm University / Dept of Applied Environmental Sc; B.
Gustafsson, Stockholm University / Baltic Nest Institute Baltic Sea Centre; C.
Humborg, Stockholm University / Department of Applied Environmental Science
ITM Baltic Sea Centre; M.S. McLachlan, Stockholm University / Department of
Environmental Science and Analytical Chemistry ACES
Organic contaminants constitute one of many stressors that deteriorate the
ecological status of the Baltic Sea. When managing environmental problems in this
marine environment it may be necessary to consider the interactions between
various stressors to ensure that averting one problem does not exacerbate another. A
novel modeling tool, BALTSEM-POP, is presented here that simulates interactions
between climate forcing, hydrodynamic conditions and water exchange,
biogeochemical cycling and organic contaminant transport and fate in the Baltic
Sea. We discuss opportunities to use the model to support different aspects of
chemicals management. We exemplify these opportunities with a case study where
two emission reduction strategies for a chemical used in personal care products
(decamethylcyclopentasiloxane) are evaluated, and where the confounding
influence of future climate change and eutrophication on the impact of the emission
reduction strategies are assessed.
MO261
Spatio-temporal pattern of pesticide residues in the Turia and Júcar Rivers
(Eastern Mediterranean Area of Spain)
A.D. Ccanccapa, University of Valencia / Medicine Preventive; a.m. reyes; V.
Andreu, CIDE CSIC UV GV; Y. Pico, University of Valencia / Medicine
Preventive
The Júcar and Turia rivers, with a length of 512 and 280 km respectively, are the
most important of the Júcar hydrographic demarcation (East of Spain). The main
fluvial network has a markedly Mediterranean water contribution regime,
characterized by more dry periods in the summer and by growth of circulating flow
in the fall. The average annual rainfall is 500 mm; however, there is large spatial
variability with values of 300 mm in the southern regions, whereas in other areas
reached values are greater than 750 mm. The Júcar hydrographic demarcation
contains large crop areas in which pesticides are applied widely to protect plants
from disease, weeds and insects. This work presents the results of analyzing 50
commonly-used pesticides by liquid chromatography of 81 water and sediment
samples taken from both rivers and in consecutive periods of time as follows: 30
samples from the Júcar river in the period 2010-2011, and 51 samples from the
Turia river in the period 2012-2012. The study also presents the results of
correlating pesticide concentration and physical-chemical characteristics of the
water and sediment matrices. In the two river basins, pesticides were detected
primarily in water (Júcar 58% and Turia 92%), whereas their presence in sediments
was more intermittent. Those at high concentrations in water were the azole
(imazalil up to 6750 ng L−1), the organophosphorus (chlorpyriphos in 100% of the
samples), and the Benzimidazole (carbendazim up to 382 ng L−1). However, this
pattern differed in sediments, which were contaminated primarily with
organophosphorus (higher Kow) (chlorpyrifos 100 % of sediments in 2010-2011
and 64% in 2012-2013 up to 141 ng g−1). According to the results of this study,
pesticide residues in the Júcar and Turia basins do not seem to represent a high risk
to sediments. Nevertheless, the monitoring program can be very useful to control
the contamination of the river basin. Acknowledgement –The authors thank the
Spanish Ministry of Economy and Competitiveness for the finanacial support
through the projects Consolider-Ingenio 2010 CSD2009, and
CGL2011-29703-C02-02
MO262
Spatio-temporal patterns of selected organic pollutants in sediments from
western Svalbard fjords
K. Pazdro; A. Pouch, Institute of Oceanology Polish Academy of Sciences-Centre
for Polar Studies; A. Zaborska, Institute of Oceanology Polish Academy of
Sciences; g. siedlewicz, IO PAN / Marine Chemistry and Biochemistry Department
The knowledge of biogeochemical cycling of organic contaminants in polar marine
ecosystems is still incomplete. Meanwhile, knowledge of migration routes of these
contaminants and factors determining their distribution in a given ecosystem is
essential to the reliable determination of ecological and ecotoxicological risks
arising from the presence of these compounds in the ecosystem. Moreover, polar
ecosystems are considered to be particularly sensitive to changes in environmental
factors related to climate change. Global warming may cause changes in pollution
load to the Arctic seas as well as affect the transfer of contaminants between biotope
and biocenosis. Marine sediments in accumulation areas can be regarded the final
sink for important portion of organic pollutants entering the Arctic, thus can be used
as a useful tool in reconstruction of pollution history. In the present study we
examine the contaminant record in two Svalbard fjords – Hornsund and
Kongsfjorden using sediment cores dated by 210Pb geochronology. Sediments cores
were collected during r/v “Oceania” Arex campaigns. Composition and levels of
persistent organic contaminants (Σ 12PAHs, Σ7PCB,HCB) in sediments layers
were investigated . Selected samples were analysed for the presence of
pharmaceutical residues. Potential POPs sources were identified based on
interpretation of the congener proportions and overall sediment concentrations of
the studied compounds. The study also provides an opportunity to discuss the
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influence of burial and post-depositional sediment reworking processes on the
interpretation of persistent organic contaminants detected in marine sediments.
Finally the obtained results provide good basis to predict future changes in organic
pollutants cycling in changing Arctic environment. The presented study was partly
realised in the frame of Centre for Polar Studies (Leading National Research
Centre)\n
MO263
Depositional history of polychlorinated biphenyls (PCBs) in two South
Atlantic subtropical estuarine systems
T. Combi, University of Bologna / Environmental Sciences; S. Taniguchi,
University of São Paulo / Physical Oceanography department; C.d. Martins,
Universidade Federal do Paraná / Centro de Estudos do Mar
The environmental patterns and fate of persistent organic pollutants (POPs) are of
global concern because of their high persistence in the environment, lipossolubility,
capacity of biomagnification and endocrine disrupter and carcinogenic
characteristics. Considering several factors, such as chemical stability and
extensive global usage, polychlorinated biphenyls (PCBs) are often used to assess
the environmental behavior of POPs. To assess the spatial and temporal distribution
of PCBs, sediment cores and surface sediments from two South Atlantic subtropical
estuarine systems (Guaratuba and Paranaguá Bays) were analysed. The study area
is located in the Southeastern Brazilian coast and is surrounded by one of the last
preserved Atlantic Rainforests of South America. While Guaratuba Bay represents
a well-preserved environment and has been selected by the Nature Conservancy’s
Coastal and Marine Conservation Program as a priority site for biodiversity
conservation in Brazil, Paranaguá Bay is surrounded by urban and industrial areas
and shelters the largest grain exporter port in Latin America. The historical input of
PCBs in the area was elucidated through the integrated analysis of the vertical
profile and sedimentation rates. Since PCBs were not produced in Brazil, historical
trends show a late usage in comparison with industrialized areas from Northern
Hemisphere. PCBs were not detected before the decade of 1960 and the first peak of
relative high concentration occurred around 1965. The next decades were
characterized by increasing concentrations of PCBs, reaching the highest values
between the late 1980’s and beginning of 1990’s, which corresponds to the period
of increased human occupation around the region. Concentrations decreased in
recent years, reflecting the prohibition of the use, production and importation of
PCBs since 1981. Distribution of PCBs in Paranaguá Bay showed the
anthropogenic activities (port, industries and urbanization) on the margins of the
bay are the major responsible for the contamination in the area. In contrast, the main
source of PCBs in Guaratuba Bay was located outside the estuary, with PCBs
coming through the rivers that flow into the bay. Notwithstanding the early ban on
PCB usage and production worldwide, emissions are predicted to continue for the
next decades, highlighting the importance of understanding the sources and
distribution of these compounds worldwide.
MO264
Historical sediment record and distribution of polychlorinated biphenyls
(PCBs) in sediments from the Adriatic Sea (Italy)
T. Combi, University of Bologna / Environmental Sciences; S. Miserocchi, L.
Langone, CNR Institute of Marine Science ISMAR; R. Guerra, University of
Bologna / Department of Physics
PERSEUS EU FP7 Project (Policy-oriented marine Environmental research in the
Southern European Seas) aims to identify the interacting patterns of natural and
human-derived pressures on the Mediterranean and Black Seas, to assess their
impact on marine ecosystems in the framework of the Marine Strategy Framework
Directive (MSFD. In the context of the ‘ADREX: Adriatic and Ionian Seas
Experiment’ within the PERSEUS project, a monitoring survey has been conducted
in order to investigate spatial and temporal patterns of polychlorinated biphenyls
(PCBs) in sediments from the Adriatic Sea (Italy). To this end, surface sediment
along transversal-to-the-coast transects and undisturbed sediment cores were
collected at four coastal areas: the prodelta Po River, Ancona, Gargano Promontory
and Bari. The spatial distribution of total PCB concentrations in surface sediments
varied between 4.1 μg kg-1 and 0.84 μg kg-1, and revealed a decreasing pattern from
the northern to the southern Adriatic Sea. The maximum concentration of total
PCBs was detected in the Po River Prodelta area, and the lowest concentrations in
the Bari coastal area. The historical trends of PCBs showed a common pattern, with
increasing concentrations from the lower horizons to the middle sections of
sediment cores, followed by a decreasing trend upwards in the surface layers
deposited in recent years. Historical data on PCBs show that production and
emissions increased sharply from the mid 1960’s to 1980’s in Italy; the trend
reversed at the end of 1980s continuing to decrease in the following decades.
Concentrations found in middle sections of sediment cores probably recorded
periods of higher production and emission of PCBs, while the lower concentrations
found in the upper layers most likely reflected ban/restriction on PCB production
and use in Italy due to incoming European regulations. Despite the low levels of
total PCBs found in surface and middle sections of sediments when compared to
highly urbanized coastal areas in the World, concentrations have declined with
distance from the Po River Prodelta southward, suggesting the Po River outflow to
be a major contributor of PCBs to sediments in the Adriatic Sea. In addition, the
presence of PCBs in areas far from the direct source of input and the congeners
pattern suggest that PCBs in the sediments from the Adriatic Sea may also come
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from discharges of local sources, as well as atmospheric deposition.
MO265
Sources and of Polychlorinated Biphenyls (PCBs) in Admiralty Bay, King
George Island, Antarctica
T. Combi, University of Bologna / Environmental Sciences; C.d. Martins,
Universidade Federal do Paraná / Centro de Estudos do Mar; S. Taniguchi,
University of São Paulo / Physical Oceanography department; J. Leonel,
Universidade Federal do Rio Grande / Instituto Oceanográfico; R.A. Lourenço,
PUCRio; R.C. Montone, Instituto Oceanografico - Universidade de Sao Paulo /
Departamento e Oceanografia Fisica Quimica e Geologica
Long-range transport of persistent organic pollutants (POPs) to polar regions is one
of the most important issues in the actual global environmental scenario. Even
though the Antarctic continent is the most remote and protected area on the planet,
recent studies suggest that it is no longer a pristine environment, being subject to
both direct impacts due to increasing tourism and research activities and indirect
impacts through atmospheric transport. Sediment cores were analysed for temporal
patterns and sources of polychlorinated biphenyls (PCBs) in Admiralty Bay, King
George Island. The samples were taken at nine sites: Ferraz Station; Ulmann Point;
Botany Point; Stenhouse Point; Refuge II; Crepin Point; Arctowski Station; Barrel
Point;Thomas Point. Total PCB concentrations were slightly higher in comparison
with other remote and well-preserved areas, ranging from -1dry weight. In a general
way, the historical distribution of PCBs presented relative high values around the
middle of the decade of 1980, coinciding with the installation of research stations
and increased tourism activities in the study area. However, this trend was not
verified for all studied locations and some of the sediment cores registered
non-negligible PCB concentrations in surface sediments, corresponding to the
period after the year 2000. The detectable levels in recent sediments and the lack of
a clear decreasing trend on PCB concentrations in the majority of the sediment
cores can be a result of several factors, such as emissions from current sources and
late cessation of production/usage of PCBs in some countries. In addition, previous
studies have shown that the dynamics of changes of the glacier barriers can affect
the concentrations and represent a source of organochlorine contaminants to polar
marine ecosystems. The similar congener composition and the prevalence of
low-chlorinated PCBs indicate same source of PCBs and confirms long-range
transport is the most likely source of PCBs to the Antarctic environment. In
addition, the presence of some high-chlorinated PCBs points out to a minor
influence of local input sources, especially in the sediment core collected close to
the Brazilian Station Comandante Ferraz. This study provides valuable information
concerning the contamination status of the Antarctic continent, confirming the
increasing impact of anthropic pressures and long-range transport of pollutants in
remote environments.
MO266
Influence of soil organic matter on the PAHs accumulation in the top layer of
agricultural land of different anthropopressure
A. Klimkowicz-Pawlas, Institute of Soil Science and Plant Cultivation - State
Research Institute / Department of Soil Science Erosion and Land Protection; B.
Smreczak, Institute of Soil Science and Plant Cutivation / Department of Soil
Science Erosion and Land Conservation; B. Maliszewska-Kordybach, Institute of
Soil Science and Plant Cultivation – State Research Institute; A. Ukalska-Jaruga,
Institute of Soil Science and Plant Cultivation State Research Institute /
Department of Soil Science Erosion and Land Protection
Information on the level of persistent organic pollutants (POPs) accumulation in
soils, their inputs/outputs and fate is unsatisfactory. One of the most important
POPs group includes polycyclic aromatic hydrocarbons (PAHs). PAHs
incorporated into terrestrial environment may undergo many physicochemical and
biological processes. The PAHs properties (the low water solubility and high
sorption affinity to soil organic matter) may result in sequestration and ageing
processes, which fosters their high persistence in the terrestrial environment. PAHs
transformations are strongly linked to soil properties – particularly those relevant in
the sorption/desorption processes. The literature data on the relationships between
specific soil parameters and levels of PAHs are incoherent. The factor, which is
generally considered to have significant impact on PAHs concentrations is soil
organic matter (SOM) content. The aim of the study was to evaluate the links
between the content and the quality of SOM and the levels of PAHs accumulation
in agricultural soils as affected by different level of anthropopressure. The
concentrations of 16PAHs were determined in the top layer of soils from two
agriculture regions of similar soil types and different anthropopressure (long-term
high exposure versus low exposure). Characteristic of organic matter covered
determinations of different carbon forms (total carbon, organic carbon, black
carbon and dissolved carbon) as the most active components critical for
accumulation of those contaminants in soils. In the region of low anthropopressure
the relationships between PAHs concentrations and the content of different forms
of SOM were not observed. This may suggest different sources of pollution. For the
contrary, in the region of high antropopressure the concentrations of PAHs were
significantly related to both the type and content of SOM. The strongest links were
observed between high molecular weight PAHs and the black carbon content. The
level of anthropopressure was very important factor affected PAHs/OM
relationships. The financial support from the National Science Centre grant No
UMO-2011/03/B/ST10/05015 is kindly acknowledged.
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MO267
Biodegradation of pesticides in soil under different environmental conditions
A. Muskus, UFZ Center for Environmental Research / Department
Umweltbiotechnologie; K.M. Nowak, RWTH Aachen University / Institute for
Environmental Research Biology V; U. Hamer, WWU - University of Muenster /
Institute of Landscape Ecology; M. Kästner, Helmholtz centre for environmental
research - UFZ / Department of Environmental Biotechnology
Anthropogenic organic chemicals like pesticides (2,4-Dichlorophenoxyacetic acid
and Glyphosate) are deliberately released in major amounts to nearly all
compartments of the environment. Soil as a complex matrix provide a wide variety
of binding sites and are the major sinks for these compounds. Xenobiotics entering
these complex systems may undergo various turnover processes. They can be
degraded chemically (e.g. photolysis), biologically by microorganisms, volatilised
leached to the groundwater, taken up by living organisms or immobilised.The
biological degradation of organic contaminants in soil generally results in the
formation of metabolites, microbial biomass, CO2 and “bound” residues
(non-available form). The extraction of these metabolites from soil allows the
estimation of microbial activity; however, this activity could be modified thought
the variation of physical, chemical or biological factors. Many studies have shown
that parameters like the temperature, the organic matter content and the acidity of
the soil are key factors to determinate the degradation rate of some organic
contaminants and the way in which they are released into the environment.
Nowadays, enhanced transformation of contaminants into “bound” residues
(non-extractable form) has been proposed as an alternative remediation method for
polluted soils. Nevertheless, this kind of residues may pose a potential risk for
environment due to their chemical structure and possible remobilization under
different conditions. Some part of these residues may be “biogenic” because
microorganisms use the carbon and nitrogen from the pollutant to form their
biomass components (fatty acids, amino acids) what can result in the
overestimation of the risk of “bound”residues in soil.
MO268
Comparing spatial variability of PCBs, PCDDs/Fs and metals in heavily
contaminated farm soils in Brescia (Italy)
A. Di Guardo, University of Insubria / Department of Science and High
Technology; G. Raspa, La Sapienza University / Department of Chemical
Engineering Materials and Environment; S. Borin, University of Milan / DeFENS;
E. Zanardini, C. Morosini, University of Insubria / DSAT; S. Armiraglio,
Municipality of Brescia / Museum of Natural Sciences; V. Sale, S. Anelli, P.
Nastasio, ERSAF
The SIN Brescia Caffaro is a national priority polluted site located in Brescia, a city
of about 200,000 inhabitants in northern Italy. The site originated from the activities
of the former Caffaro s.p.a. chemical factory, the largest former PCB producer in
Europe, which produced such chemicals for more than 50 years up to mid 80’.
About 100 Ha of agricultural soils in the SIN Brescia Caffaro present a mixed
contamination of halogenated Persistent Organic Pollutants (POPs, mostly polychlorinated biphenyls, dioxins, furans) and heavy metals (Hg, As) in variable
concentrations, often exceeding the safety values. Contamination by
Polychlorinated biphenyls (PCBs) is of particular relevance, since they were
classified as carcinogenic, are extremely persistent in the environment and
bioaccumulate and biomagnify in the food web. The clean-up of this site is
therefore a priority for local (Lombardy Region, Brescia municipality) and national
authorities. Among the actions planned, a specific research program started in 2014,
to test pilot bioremediation processes to be later applied to the entire agricultural
area. Given the extension of the contaminated site the application of
biologically-mediated techniques is among the sustainable choices available. The
use of plants to extract and modify the pollutants (phytoremediation) together with
root associated microbes to i) degrade organic pollutants or modify the heavy
metals (rhyzoremediation), or ii) stimulate plant growth (plant growth promotion,
PGP) is a promising activity for the SIN Brescia Caffaro bioremediation. However,
the field-scale application for POP bioremediation has nevertheless few preceding
studies and in particular needs a multidisciplinary approach for the characterisation
of remediation potential, and monitoring and modelling of the process. In this part
of the research, the activities to characterize the patterns of historical contamination
by atmospheric deposition as well as surface water transport and subsequent
redistribution in space are reported with the aim to guide the following
bioremediation. A three phase analytical campaign was started to identify the
contaminants, basing on the historical factory production inventory in order to
evaluate the spatial distribution (both horizontal and vertical) in three different
areas and plan future actions. Acknowledgements: The project is funded by
Lombardy Region, within the remediation activities of the SIN Brescia Caffaro.
MO269
Impact of Diurnal Temperature Fluctuations on Soil-Atmosphere Exchange
of POPs
Z. Bao, Department of Geosciences; C. Haberer, University of Tubingen /
Department of Geosciences; U. Maier, Helmholtz Center for Environmental
Research - UFZ / Department of Hydrogeology; P. Grathwohl, Uni Tübingen /
Center of Applied Geosciences
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2; orphans: 2; In the long term soils generally act as sinks for airborne persistent
organic pollutants (POPs), which were released into the environment by natural
sources and anthropogenic activities. Diurnal temperature changes, however, may
vary the source-sink function of soils for atmospheric pollutants. As a result, POPs
cycle between soils and the atmosphere. In this study, we applied an extended
version of the multicomponent reactive transport code MIN3P to model the
short-term concentration evolution of gaseous pollutants in soils and the
atmosphere over a time period of three days. Phenanthrene was chosen as
representative chemical for many semi-volatile POPs. We assumed two systems: a
closed system that neglects mass exchange of gaseous phenanthrene with the upper
atmosphere, and an open system that allows mass exchange with the upper
atmosphere. For each system, we modelled the concentration evolution of gaseous
phenanthrene depending on temperature (day/night cycle, soil depth) and with
respect to different heights of the atmospheric boundary layer. Phenanthrene was
affected by photo-degradation in the atmosphere during daytime, and by
biodegradation in the soil compartment at all times. We found that diurnal
temperature changes in the topsoil cause concentration fluctuations of POPs in the
atmosphere. Due to strong retardation of POPs in the soil compartment, the
magnitude in concentration evolution in the soil depends on temperature change,
regardless of the prevailing atmospheric conditions and the height of the
atmospheric boundary layer. In contrast, in the atmosphere, the magnitude in
concentration evolution is determined by the atmospheric conditions and the height
of the atmospheric boundary layer. Moreover, a phase shift in peak concentration in
the atmosphere with respect to the atmospheric temperature evolution was
observed. Generally, diurnal temperature changes lead to a non-equilibrium state
between soil and the atmosphere. The concentration gradient forming in the
atmosphere can be taken as an index to identify the source-sink function of soils for
airborne pollutants. Our model results can be applied to interpret the diurnal pattern
for the concentration evolution of atmospheric pollutants. Also, the long-term
environmental fate of POPs between soil and the atmosphere can be evaluated.
MO270
Past vs. recent sources of PCBs in Italy: an analysis of soil and air
concentrations in four transects from a large remediation site
E. Terzaghi, University of Insubria (Como) / Departement of Science and High
Technology; T. Mercurio, University of Insubria Como / Department of Science
and High Technology; G. Raspa, La Sapienza University / Department of Chemical
Engineering Materials and Environment; A. Di Guardo, University of Insubria /
Department of Science and High Technology
PCBs are a family of 209 compounds (congeners) widely produced and used in
many countries for many decades until their production was banned. PCBs, being
highly persistent in the environment, tend to accumulate in the food chain, posing
adverse effects to the human health and the environment. Even if measures were
taken to reduce their release to the environment and their environmental levels
experienced a substantial decrease, these compounds are still present in the
environment and can be released from reservoir compartment or secondary sources,
such as contaminated sites. The area of Brescia, a highly industrialized city in the
Lombardy Region (Northern Italy) is characterized by the presence of a Site of
National Interest (SIN) for remediation (SIN Brescia-Caffaro). Here, an industrial
plant (Caffaro S.p.a.) produced PCBs for about 50 years (1930-1984) and its
surrounding areas were found to be heavily contaminated with high concentrations
in air, irrigation water and soils at mg/kg levels. The aim of the present study was to
investigate the potential of the contaminated area in driving the PCB contamination
in the surrounding areas and the current effects on air concentrations. Different
sampling campaigns were organized to collect samples of soil and leaves along four
≈ 100 km transects that ran in NW, NE, SW and SE directions considering the
production plant as starting point. 16 samples were collected for each transect at
about 7 km distance. In each sample the following PCB congeners were determined
employing GC-ECD: tri-PCB 28; tetra-PCB 52; penta-PCB 101, hexa-PCB 153,
138; hepta-PCB 180; Deca-PCB 209. The results of each transects were compared
in order to evaluate the presence of a contamination gradient, that decrease with
increasing distance from the point source. Moreover the fingerprints of the soil and
leaf samples were compared to profiles of soils from the contaminated site in order
to understand if the concentrations found in the transect samples could be attributed
to the Brescia site. Geostatistics techniques were also employed to analyze the data
produced in order to evaluate the gradients, also considering weathering
phenomena which could have occurred in time altering the original PCB congener
profiles. A number of simulations were also performed using a dynamic
air-vegetation-soil model (SoilPlusVeg) in order to interpret the actual soil and leaf
concentrations and predict the order of magnitude of fluxes.
MO271
Evaluation of models for gas-particle partitioning of polycyclic aromatic
hydrocarbons in background air in central Europe
P. Shahpoury, Max Planck Institute for Chemistry / Multiphase Chemistry; G.
Lammel, Masaryk University; A. Holubová Šmejkalová, Czech
Hydrometeorological Institute; J. Klanova, Masaryk University / RECETOX
Research Centre for Toxic Compounds in the Environment; L. Landlova, P.
Pribylova, Masaryk University; M. Váňa, Czech Hydrometeorological Institute
Gas-particle partitioning is an important mechanism, which affects the transport
and fate of semi-volatile organic compounds (SOCs). The preferential partitioning
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of SOCs in the atmosphere depends on parameters such as the compound’s
molecular structure as well as particulate matter (PM) physical and chemical
properties, and can be explained by various empirical and theoretical models. These
include, but not limited to, Junge-Pankow (JP), Harner-Bidleman (HB),
Lohmann-Lammel (LL), and poly-parameter linear free energy relationship
(ppLFER) models. To explain the SOC partitioning, each model considers one or
more of the compound’s physico-chemical properties or PM characteristics.
Despite the past efforts in determining the most appropriate model, discrepancies
remain, as each model neglects certain intermolecular interactions. The aim of the
present research was to determine what model better predicts the gas-particle
partitioning behavior of polycyclic aromatic hydrocarbons (PAHs) in non-urban
environments. To this end, 162 air samples (gas and particulate phase) were
collected from Košetice observatory, a background site located in central Europe. ∑
PAH concentrations in gas and particulate phase ranged from 0.6 to 138.6 (mean ±
standard deviation: 11.3±15.7) ng m-3 and 0.1 to 189.3 (9.3±21.2) ng m-3,
respectively. Median particulate mass fractions for individual PAHs ranged from
0.01 to 0.99. Significant negative correlation was found between the particulate
mass fractions and near-ground temperature at the site, highlighting the effect of
temperature on SOC partitioning behavior. Initial results showed that HB and LL
models are overall better in predicting PAH gas-particle partitioning; however,
ppLFER could do a more accurate prediction for some individual congeners.
Keywords: semi-volatile organic compounds, polycyclic aromatic hydrocarbons.
MO272
Musk fragrances, among other organic molecular tracer compounds, in urban
in- and outdoor atmospheric particulate matter.
B.L. van Drooge; J.O. Grimalt, Environmental Chemistry
This work presents the analysis of musk fragrances, among other organic molecular
tracer compounds in atmospheric particulate matter (PM) samples collected at
indoor and outdoor site in the urban area of Barcelona, including bars, subway
platform, class rooms, playgrounds, road sites and urban parks. PM samples were
collected on quartz microfiber filters by means of a high volume sampler and
analysed following a described procedure. Galaxolide, tonalide and
methyl-dihydrojasmonate were detected in the samples, among other organic
compounds, including toxic compounds, such as PAH, but also source-specific
compounds, such as those from traffic, tobacco smoke, wood burning, plastics and
dust. Indoor environments exhibit highest concentrations of musk fragrances (in
ng/m3 to µg/m3 range), and were often correlated with other ‘urban-life-style’
compounds, such as nicotine, from cigarette smoke, hopanes from traffic, or
plasticizers from furniture and building material. Outdoor levels were two orders of
magnitude lower in urban background sites, such as urban parks and playgrounds,
while similar-to-indoor levels were detected in outdoor air busy street site in the
urban center.
MO273
Presence of persistent organic pollutants in urban air: gas-particle
partitioning
B. Barbas, CIEMAT; A. de la Torre, Environmental; P. Sanz, I. Navarro, M.
Martínez, B. Artíñano, CIEMAT
Persistent Organic Pollutants (POPs), and emerging pollutants as flame retardants,
are some of the wide extent of dangerous chemicals which can be found in the
ambient air. They are present in the gas phase and also adsorbed on the suspended
particulate matter, depending on ambient temperature and the physico-chemical
properties of the pollutant. Due to their toxic, bio-accumulative and persistent
characteristics these chemicals are matter of great concern for human health and
natural ecosystems. However there are several data gaps related to their
fractionation in ambient air. Therefore improving our knowledge of POPs in this
matrix remains a challenge. The aim of this study was to evaluate the presence of
several POPs in ambient air samples from the city of Madrid (Spain). Gas phase and
airborne particulate matter were studied separately. Levels and fractionation of the
following analytes were evaluated: polychlorinated dibenzo-p-dioxins and
dibenzofurans (PCDD/Fs: the 2,3,7,8-substituted congeners), polychlorinated
biphenyls (PCBs: dioxin-like PCBs and indicator PCBs), polybrominated diphenyl
ethers (PBDEs: tri to deca-BDE) and Dechloranes (Dec 602, Dec 603, Dec 604,
Dechlorane Plus (DP), Chlordane Plus (CP) and Mirex). Results revealed i-PCBs
indicators as the major pollutants, followed in decreasing order by dl-PCBs,
PBDEs, DP and finally by PCDD/Fs. PCBs were mainly related to gas phase, while
PCDD/Fs, DP and PBDEs were associated with particulate matter. Mirex and Dec
602 were only occasionally detected, while Dec 603, Dec 604 and CP were not
detected in any of the analyzed samples. The data obtained in this study concerning
the partitioning and concentration profiles of the various analytes evaluated,
represent an important advance in the study of the behaviour of these pollutants,
resulting very interesting for research on human exposure to POPs.
MO274
Assessment of external routes for human exposure to phthalate plasticizers in
indoor environment. A case study based on a Norwegian cohort of 61 adults in
Oslo area.
G. Giovanoulis, IVL Swedish Environmental Research Institute Ltd / IVL Swedish
Environmental Institute; J. Magner, A. Palm Cousins, IVL Swedish Environmental
Research Institute Ltd; C.A. de Wit, Stockholm University / Applied
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The extensive use of phthalate esters (PEs) as plastic additives in a wide range of
consumer products has caused these contaminants to be ubiquitous in environments
relevant for human exposure, and as a result also in human tissues. The main
purpose of this study was to investigate the most relevant exposure pathways for
human body burdens to phthalate plasticizers. The targeted substances were
measured indoors in samples from 61 households and their inhabitants in the Oslo
area. All participants within the cohort were adults and provided hand-wipe
samples in order to establish potential dermal exposure of phthalates. Personal and
stationary air samples (24h) were collected and analyzed to estimate the human
exposure through inhalation. Oral exposure via ingestion of food was assessed by
taking liquid and solid food samples from a 24h duplicate diet. Dust samples from
elevated surfaces, floor dust and sieved dust from the vacuum cleaner bags were
analyzed to monitor the exposure through skin contact, dust ingestion, ophthalmic
and pulmonary phthalate exposure. Analyses were carried out on a gas
chromatography/triple quadrupole mass spectrometry (GC/MS/MS) in multiple
reaction monitoring (MRM) mode. Validated extraction methods for selective and
sensitive determination of phthalates esters, minimizing the sample
cross-contamination will be presented, together with the measured concentrations,
as well as a comparison of the estimated body burdens of phthalate concentrations
with defined acceptable tolerable daily intake values (TDI) for children and adults.
This research is part of the ‘Advanced Tools for Exposure Assessment and
Biomonitoring’ (A-TEAM) project within a Marie Curie Initial Training Network.
MO275
PAH in settled house dust in selected European countries
Y. Ma, School of Geography Earth Environmental Sciences; S.J. Harrad,
Polycyclic aromatic hydrocarbons (PAH), a group of pollutants with reported
adverse health impacts including cancer, are emitted from a wide range of
combustion activities in indoor environments (e.g. cooking, heating, etc.). While
human exposure to these chemicals via the diet and inhalation of indoor air has been
widely studied, very little is known about exposure via contact with indoor dust
present on surfaces such as floors, soft furnishings and tables etc. Thus, our study
(by investigating around 400 samples from 40 UK homes plus 20 homes each from
Finland, Czech Republic, Spain, and Greece) provides a valuable baseline
evaluation of the range of exposure of European citizens to PAH via ingestion of
indoor dust. We also examined potential putative sources of contamination with
PAH in indoor dust. Our findings improve understanding of the PAH sources in
settled house dust and inform strategies to reduce such contamination.
MO276
Dynamics of emerging and legacy contaminants in a tidal urban river
R. Lohmann, University of Rhode Island / Graduate School of Oceanography; M.
Khairy, URI; M. Weinstein, New Jersey Institute of Technology
The transfer of hydrophobic organic contaminants (HOCs) from sediments into
aquatic biota is of global concern especially where human activities have resulted in
highly elevated concentrations of pollutants in the ecosystem. We investigated the
trophic transfer and biomagnification of HOCs in the oligohaline-fresh portion of
the tidal Passaic River estuary, a tributary of the Hudson River Harbor complex,
extending from the Dundee Dam (river km 29) to its entrance at Newark Bay, New
Jersey, USA (river km 0). We deployed passive samplers in the overlying water
column and used them to derive porewater concentrations and profiles of
sedimentary HOCs. The following compound groups were targeted: polycylic
aromatic hydrocarbons (PAHs), organochlorine pesticides (OCPs), polybrominated
diphenlyethers (PBDEs), polychlorinated biphenyls (PCBs), polychlorinated
dibenzo-p-dioxins and dibenzofurnas (PCDD/Fs), as well as the currently used
pyrethroids. Results for PAHs, PCBs and PCDD/Fs were recently published
(Khairy et al., 2014). For PBDEs, only five PBDE congeners (BDE-30, BDE-47,
BDE-100, BDE-154 an BDE-153) showed a significant biomagnification along the
food web. For these congeners, concentrations significantly increased with the
increase in the trophic level (p < 0.05). Trophic magnification factors (TMFs) for
the congeners with statistical significant relationship ranged from 2 (BDE-153) to
3.30 (BDE-47). For all the other congeners, the relation was statistically
insignificant (p > 0.05), and the TMF ranged from 1 (BDE-15 to 2 (BDE-99).
MO277
Use of macroinvertebrates and fish to determine priority substances
concentrations in Walloon Rivers: biota monitoring and caging techniques.
D. Leroy, ISSeP / Ecotoxicology; P. Libert, Service Public de Wallonie SPW; A.
Galloy, A. Joris, I. Hardy, ISSeP; Y. Marneffe, Inst. Scientific de Service Public /
Ecotoxicology Department
The European Water Framework Directive (WFD) aims to achieve and ensure a
good quality status of water in each Member State by 2015. Most of the
Environmental Quality Standards (EQSs) are defined for water itself. However
standards have also been set in biota for some substances (Directive 2008/105/EC).
This is the case of mercury, hexachlorobenzene (HCB) and hexachlorobutadiene
(HCBD). Moreover the recent Directive 2013/39/EC adds other substances to that
list, including PAHs (benzo-a-pyrene and fluoranthene). To answer these
recommendations we developed methods to measure the concentration of these
pollutants in freshwater biota sampled in Walloon Rivers. Four fish species
(Leuciscus cephalus, Abramis brama, Cottus gobio and Barbatula barbatula) were
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chosen for their interest as sentinel species. These fish were analyzed for mercury,
HCB and HCBD. Moreover, benthic macroinvertebrates (crustaceans and/or
molluscs) were sampled and analyzed for PAHs. Thirty four sites distributed in 3
hydrographic districts and corresponding to sites of the surveillance monitoring
network defined for the WFD were sampled for these organisms in 2013-2014.
Differences in contamination between the studied sites and between the different
fish species are discussed. When possible, comparisons with precedent results
obtained during the study made in 2010-2012 in the same rivers are made. In
addition to these thirty-four sites, fifteen others were visited without finding the
sentinel species and no results could be obtained. To overcome this problem, a
caging technique with the crustacean Gammarus pulex is currently being
developed. A preliminary experiment was conducted. Gammarids coming from a
clean site were acclimatized for two weeks in the laboratory and caged in one
reference site and one polluted site. The experiment lasted one or two weeks to
establish the time to equilibrium. Benzo-a-pyrene and fluoranthene were searched
in these organisms after caging. Results are discussed.
MO278
Very low levels of POPs in tern eggs from a remote island in the Indian Ocean
H. Bouwman, North-West University / Environmental Sciences and Developmen;
R. Choong Kwet Iyve, University of Mauritius / Chemistry; H. Kylin, Linköping
University / Department of Thematic Studies Environmental Change; A. Polder,
The Norwegian School of Veterinary Sciences
The Indian Ocean is the world’s third largest and relatively unknown regarding
POPs in biota. Previously, we reported on POPs in tern eggs from Rodrigues 450
km east of Mauritius, an island populated by about 35 000 people. The levels were
very low. We have now analysed eggs from terns on another Mascarene island, St
Brandon’s Rock (SBR), located 400 km north of Mauritius, and with a transient
population of about 25 fishermen. Ten eggs each of the Fairy Tern (FT, Gygis alba,
also known as White Tern), Sooty Tern (ST; Sterna fuscata), and the Common
Noddy, also known as the Brown Noddy (CN; Anous stolidus) were collected from
SBR. Here, we report on the initial analyses of four eggs from each species in ng/g
wet mass (wm). FT eggs were not collected on Rodrigues, as they occurred in low
numbers. Mean ∑PCBs was 1.0 (FT), 1.1 (ST) and 1.0 (NC) ng/g wm. This is half
the concentrations measured in ST and CN from Rodrigues (2.6 and 2.2 ng/g wm)
respectively. For ∑DDT, the egg concentrations were 0.75 (FT), 0.95 (ST), and 1.0
(CN) ng/g wm, compared with 3.1 (ST) and 1.9 (CN) ng/g wm from Rodrigues,
also half. The concentrations for HCB were 0.75 (FT), 0.33 (ST) and 0.52 (CN)
ng/g wm, compared to slightly lower concentrations in eggs from Rodrigues; 0.41
(ST) and 0.39 (CN) ng/g wm, respectively. Mirex concentrations were 0.73 (FT),
0.43 (ST), and 0.65 (CN) ng/g wm in eggs from SBR, while ST and CN from
Rodrigues had 0.69 and 0.96 ng/g wm, respectively. For ∑chlordanes, ∑toxaphenes
and BFRs, the concentrations were also low, and comparable between the tern
species and the islands, with Rodrigues eggs slightly higher in most respects. One
ST egg from SBR had HBCD at 0.61 ng/g wm (the other eggs were below detection
limit), possibly indicating ingestion of plastic. Provisionally, it can be concluded
that although there were minor differences in concentrations between the species,
the analyses of eggs from only one species and one island will provide enough
information for regular monitoring in this region. It should be kept in mind that
even though the contaminant levels were in all respects low, industrialisation,
conflict, development on the periphery, commercial exploitation of the coasts and
oceans, and long-range transport of pollutants, including facilitation by marine
debris, is likely to add to chemical pressure in this region. Monitoring the changes
in contamination from a background site will be informative.
MO279
Accumulation of the polyfluorinated ether sulfonate F53-B in food items from
two provinces in China
R. Vestergren, Stockholm University / Analytical Environmental Chemistry; H.
Zhang, Research Center for EcoEnvironmental Sciences Chinese Academy of
Sciences; T. Wang, MTM Research Center; D. Herzke, NILU - Norwegian Institute
for Air Research / MILK; G. Jiang,
Perfluoroakyl substances (PFASs) have received considerable attention from
scientists and regulators over the past decade due to their persistence,
bioaccumulation potential and toxicity. The concerns regarding adverse
environmental and human health effects related to PFASs have initiated a transition
to replace long-chain PFASs with short-chain alternatives and replacements with
ether bonds in the perfluoroalkyl chain. The rationale for favoring these
replacements is based on the decreasing bioaccumulation factor or reduced
environmental persistence. Yet, our understanding of PFAS replacements remain
rather limited due to the lack of empirical data. In this study, we analyzed market
food items from the Hubei province (n=124) and the Zhejiang province (n=104) for
the polyfluorinted ether sulfonate (F53-B) which a have been used as replacement
for perfluorooctanoic sulfonic acid (PFOS) in China. An analytical method
employing HPLC-MS/MS was developed to quantify F53-B in food items that
previously have been analyzed for perfluoroalkyl acids. Overall, F53-B displayed a
similar distribution as PFOS with the highest concentrations being observed food
samples of animal origin and particularly in liver samples from pig and duck
(ranging up to 2.3 ng/g w wt). Collectively, these findings corroborate in silco
estimations suggesting that F53-B is a highly persistent and bioaccumulative
substance and underscores the need for human biomonitoring studies.
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MO280
Risk assessment of dermal exposure to chemicals through direct contact with
clothing
J. Rovira, Departament d Enginyeria Química; M. Nadal, University Rovira i
Virgili / Laboratory of Toxicology and Environmental Health; M. Mallen, CSIC
Spanish National Research Council / Institute of Environmental Assessment and
Water Research; E. Eljarrat, IDAEA-CSIC / Department of Environmental
Chemistry; D. Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and
Water Research; J. Domingo, Universitat Rovira i Virgili / Laboratory of
Toxicology and Environmental Health
The current textile market is full of products made by using a number of fabric
materials, such as cotton, silk, wool polyester, viscose, spandex or polyamide,
among other. In addition, some of these products also contain chemical additives,
which are mainly incorporated in the finishing processes. Typical chemical
additives are flame retardants, dyes and mordents, antimicrobials, softeners,
ultraviolet protectors, water or oil repellents, insect resist, and mite protection
finishers. This high amount and variety of chemicals contained in clothing might
lead to a potential risk for the human health, especially for those clothes in direct
contact with skin. It is well known that some metals, such as cobalt (Co), chromium
(Cr), copper (Cu), and nickel (Ni), are skin sensitizers. In addition, other elements
(e.g. arsenic, cadmium, mercury and lead) are highly toxic, exhibiting adverse
health effects following a chronic exposure. Other organic pollutants, such as
polybrominated diphenyl ethers (PBDE), are easily absorbed through the skin,
reaching rapidly the bloodstream. This study was aimed at evaluating the human
exposure to chemical pollutants through dermal contact to clothes in direct contact
with skin (T-shirts, blouses, baby pyjamas, and bodies). Thirty-one individual
clothing items were randomly purchased in four stores types (sport stores, chain
stores, brand stores, and hypermarkets) in Catalonia (Spain). Clothes were made of
different materials (cotton, polyamide, polyester, spandex, and viscose), colours
(coloured and white), and brands. It is noteworthy the high levels of Cr in a
polyamide dark clothes (605 mg/kg), Sb in polyester materials (up to 52-204
mg/kg), and Cu in some green cotton fabrics (280 mg/kg). The concentrations of
substances found in textiles were used to calculate the exposure and human health
risks for three groups of population: men, women, and one-year-old children. The
dermal exposure to each one of those chemicals was compared with the intake
through other routes.
MO281
Assessing the implications of export of waste electrical and electronic
equipment (WEEE) towards developing regions: PCBs as a case study
K. Breivik, Norwegian Inst. for Air Research; J.M. Armitage, University of
Toronto - Scarborough / Department of Physical and Environmental Sciences; F.
Wania, University of Toronto at Scarborough / Department of Physical and
Environmental Sciences; T.H. Nøst; A.J. Sweetman, K.C. Jones, Lancaster
University / Lancaster Environment Centre
Densely populated areas (i.e., urban centres) are largely responsible for the
generation of waste electrical and electronic equipment (WEEE/e-waste) in both
industrialized and developing nations. The potential emission of both emerging and
legacy contaminants present in WEEE (e.g., organic chemicals, metals) during
handling and disposal of these products is a concern with impacts at local to global
scale. Over the last decade, a number of studies have reported surprisingly high
levels of polychlorinated biphenyls (PCBs) within or outside developing regions in
Asia and West Africa. As PCBs were never extensively produced nor used in these
regions, this previously led us to hypothesize that there might be a potential shift in
global source regions, attributed to exports of wastes containing PCBs towards
developing regions. If true, it follows that global emissions, transport and exposures
can neither be completely estimated, nor fully rationalized, without considering
emissions caused by the global flows of relevant wastes. In this study, we have
therefore updated an existing global historical PCB emission inventory to account
for exports of wastes, using global flows of e-waste as a proxy for wastes containing
PCBs. Our revised emission scenarios indicate that (i) global emissions may
significantly increase as result of exports of wastes in comparison to reference
scenario (i.e. no exports) and (ii) different long-term temporal trends in emissions
within former production and use regions versus developing regions implicated as
importers of wastes are expected. The second goal of this study is to simulate the
global fate and transport of PCBs using emission scenarios that include potential
contributions linked to the export of e-waste and compare model output to the
baseline scenario (no export). To accomplish this task, we use the BETR Global 2.0
model, a publicly available fate/transport model, which represents the globe as 288
interconnected, multi-compartment zones at a spatial resolution of 15 x 15 degrees.
Simulations are conducted for the period 1930–2100 and output from various
locations and time periods are interpreted in the context of available monitoring
data. Model output is also used to assess the potential implications of transboundary
movement of wastes containing PCBs for human exposure in developing regions.
However, significant uncertainties in these global emission scenarios still persist.
MO282
Polychlorinated biphenyls (PCBs) in transformer oils: Environmental Risk
Assessment Challenges in Colombia
W. Ocampo-Duque, R. Sarria, Pontificia Universidad Javeriana Cali / Industrial
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Engineering; M. Schuhmacher, Rovira i Virgili University / Chemical Engineering
Polychlorinated biphenyls (PCBs) are widely used in a variety of applications
mainly including dielectric fluids in transformers. These substances have been
recognized by the scientific community as a threat to the environment and human
health. In Colombia, according to very recent environmental regulations these
substances must be eliminated from the electrical sector. Consequently, a project
funded by UNEP is being carried to promote best technologies in the country for
PCBs management. Therefore, some environmental research laboratories, as ours,
are developing analytical methods for PCBs detection in diverse local
environmental matrices. The final aim is to study the human health and
environmental risks posed by these substances in the Colombian environment.
PCBs were analyzed by GC/ECD from samples of transformer oils collected in
cities from Colombia. A chromatograph Shimadzu GC-2010 Plus, donated by
Spanish Government, equipped with a 63Ni ECD was used for analytical
measurements. A column HP-5MS was used and samples were injected in split
mode. Injection and ECD temperatures were set to 250 and 320 ºC. The oven
temperatures were conveniently programmed. Ar-CH4 was used as carrier gas at
1.23 mL/min. Calibration curves from 0.01 to 1 ppm were built to mix of Aroclors.
The validation method was carried out following ISO 17025 methodology for
QA/QC and Accreditation purposes. Practical quantification limits, and mean
recoveries (>66%) were set up. Specificity, linearity, accuracy, repeatability and
precision were good evaluated to the method. The analytical results showed that
PCBs in the transformer oils may be identified for Aroclors 1242, 1254 and 1260.
Real samples were analyzed and PCBs concentrations in transformer oils were
between not detected and 328.25 ppm. PCBs concentrations of some samples
exceed the 50 ppm national accepted limit. The analytical survey results suggested
the presence of PCBs in the Colombian environment, and further research is
required to estimate environmental risks due to the presence of such pollutants in
Colombian cities.

Aquatic Nanotoxicology: from Freshwater to Seawater overcoming the difficulties of standard toxicity tests and the
implications for higher tier toxicity testing (P)
MO283
Size-dependent toxicity of silver nanospheres and nanowires to
Glyptotendipes tokunagai
J. Jung, Korea University / Environmental Science and Ecological Engineering; S.
Choi; T. Shim, Korea University / Envrionmnetal Science and Ecological
Engineering; J. Park, Korea Institute of Toxicology / Center for Environmental
Biotechnology
Toxicity of silver nanomaterials (Ag NMs) is largely influenced by coating
material, surface charge, size and shape. This study comparatively evaluated
physicochemical properties of spherical silver nanoparticles (Ag NSs; diameter =
50, 100, 150 nm) and cylindrical silver nanowires (Ag NWs; length = 10, 20 μm)
coated with polyvinylpyrrolidone (PVP) and their acute toxicity and
bioconcentration to Glyptotendipes tokunagai. The aggregation and dissolution of
the Ag NMs increased with increasing exposure time, which was more significant
for Ag NWs compared with Ag NSs. In all experimental conditions, however, the
dissolved concentrations of Ag ions from Ag NMs was lower than LC 50 value for
AgNO3 (3.51 mg L-1). This indicates that the toxicity of Ag NMs to G. tokunagai.
does not result from dissolved ions. Acute toxicity (48 h) of Ag NPs was the highest
for the smallest particles (50 m Ag NSs), whereas bioaccumulation (48 h) was the
highest in the largest particles (150 m Ag NSs). According to the result of
bioaccumulation of Ag NSs as a function of time, bigger particles were found to be
more quickly excreted. This indicates that smaller Ag NSs stay longer in the body
of G. tokunagai, resulting in higher toxicity than larger Ag NPs. On the other hand,
both acute toxicity and bioaccumulation of Ag NWs appeared higher with
increasing length. The uptake of Ag NWs continuously increased within 48 h and
the longer Ag NWs were absorbed more rapidly. In addition, acute toxicity of Ag
NWs to G. tokunagai (20 μm, LC50 = 81.646 mg L-1) was found to be higher than
that of Ag NPs (50 nm, LC50 = 101.181 mg L-1). This study suggests that the shape
and size of Ag NMs have a significant effect on their acute toxicity to G. tokunagai.
Considering that G. tokunagai, deposit feeder, recognizes larger particles as food
more easily and eats them, this should be further studied relating to
bioaccumulation and toxicity of Ag NMs.
MO284
Does Silver Nanocolloid Disturb Medaka's Defense to Pathogenic Bacteria?
C. Kataoka, Toyo University / Life Sciences; S. Izumi, Tokai University; M. Fujita,
Toyo University; S. Kashiwada, Toyo University / Department of Life Sciences
Silver nanomaterials including silver nanocolloid (SNC) have been utilized mainly
as antibacterial products. Ecological risks posed by silver nanomaterials has been
internationally concerned because the amount of production and usage of
nanomaterials are increasing. However, there are little information of the specific
toxic mechanisms. From microarray data using embryos and post-hatch larvae of
medaka exposed to SNC, immune-relative genes were significantly responded.
Hence, we have a hypothesis that disturbed immune responses may lead to reducing
of biological defense to pathogenic bacteria in medaka. To investigate exposure
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effects of SNC on medaka immune system, medaka embryos (developmental stages
11, 21, and 30) were exposed to 0.05 mg/L of SNC until hatching. Post-hatched
larvae (stage 40) were also exposed for 7 days. Exposed eggs and larvae were
subjected to qRT-PCR analyses of immune relative genes, such as nuclear factor
kappa B (NFκB) p105 and NFκB p100, and tumor necrosis factor α (TNFα). In case
of exposure from stage 11, NFκB p105 was suppressed, NFκB p100 and TNFα
were enhanced compared with control. In exposure from stage 21, the three gene
expressions were all enhanced. From stage 30 and 40, the three gene expressions
were all suppressed. Eggs exposed from stage 21 were subjected to whole mount in
situ hybridization on day 3. Enhanced NFκB p105, NFκB p100, and TNFα genes
were detected in pectoral fins and head; in liver and intestinal tract; and in ducts of
Cuvier and heart, respectively. On the other hand, suppressed gene expressions of
NFκB p105 were measured in exposure from stage 11. Activities of p50, a
metabolite of NFκB p105, and was decreased slightly by SNC exposure. It is well
known that toll-like receptors (TLRs) signalings regulate these three factors and
TLRs detect pathogen-associated molecular pattern. These findings strongly
suggest that SNC can disturb immune responses and damage biological defenses to
pathogenic bacteria in medaka.
MO285
Effects of different sizes of silver nanoparticles on Gammarus fossarum
(Crustacea, Amphipoda): Link between physiological and behavioural
responses.
K. Mehennaoui, Luxembourg Institute of Science and Technology / Environment
Research and Innovation; A. Georgantzopoulou, Environment and
AgroBiotechnologies; S. Cambier, Centre de Recherche PublicGabriel Lippmann /
Environment and AgroBiotechnologies; M. Garaud, Laboratory LIEC - CNRS
UMR 7360 - UdL / CNRS UMR; J. Andreï, CNRS UMR 7360 / LIEC CNRS UMR;
V. Felten, LIEC; T. Serchi, S. Contal, J. Ziebel, Luxembourgish Institute of Science
and Technology; C. Guignard, Centre de recherche public Gabriel Lippmann; Y.L.
Balachandran, Bharathiar University; S. Pain-Devin, Université de Lorraine - UL /
LIEC CNRS UMR; L. Giembérini, Laboratoire Interdisciplinaire des
Environnements Continentaux; A.C. Gutleb, Luxembourgish Institute of Science
and Technology / Environment and AgroBiotechnologies
Silver nanoparticles (AgNPs) are widely used in daily life products for their
antibacterial properties. Their increased and non-regulated use will lead to their
release in aquatic environments. The aim of this study was to investigate the toxic
effects of different sizes of “conventionally synthetized” (AgNPs 20 and 200) and
“green synthetized” (AgNPs 23 and 27) particles on survival, physiological and
behaviour responses of Gammarus fossarum. G. fossarum was selected for its wide
distribution, ease of sampling and identification, sensitivity to many pollutants in
addition to its major functional role in freshwater ecosystems. A first experiment
aimed at determining the toxicity of AgNPs and Ag+, and to compare the sensitivity
of two different populations of G. fossarum (Gf1 and Gf2). The results showed that,
after 72h exposure, Ag+ was the most toxic form for both populations, followed by
AgNPs 23, AgNPs 27 and AgNPs 20. No mortality was recorded for animals
exposed to AgNPs 200. Gf2 appeared to be the most sensitive population and was
selected for the second experiment. Thus, Gf2 individuals were exposed during 72h
to 1 and 3µg.L-1 of Ag+, AgNPs 20, AgNPs 23 and AgNPs 27. The selected
concentrations represented the EC5 and EC20 of AgNPs 23. Effects on survival,
osmoregulation, antioxidant responses, defence mechanisms, cellular damage,
energy reserves and behaviour were investigated. Ag+ and AgNPs 23 led to a
significant decrease in survival rates, osmoregulation and locomotor activity. The
other targeted responses were not impacted. AgNPs 20 and AgNPs 27 had no
effects on any of the studied responses. Soluble Ag from AgNPs in exposure
medium were assessed using ICP-MS. The amount of soluble Ag was under the
limit of quantification. The results showed that Ag+ and AgNPs 23 altered
osmoregulation which appeared to be an effective marker as it indicates the
physiological health status of G. fossarum. Locomotor activity, which was the most
impacted response, reflects the potential effects of AgNPs 23 at the population
level. In addition to highlighting the potential of G. fossarum as a model organism
in nanotoxicology, this study illustrates that Ag+ and AgNPs 23 act at very low
concentrations and their toxicity is highly dependent on their physico-chemical
properties. Indeed, in addition to the size, this study demonstrated the importance of
the methods of synthesis in nano-ecotoxicology.
MO286
Toxicity of silver nanoparticles in Chrionomus riparius cultured in field
contaminated sediments
s. Lee, S. Choi, University of Seoul; J. Choi, School of Environmental Engineering
Graduate School of Energy and Environmental system Engineering
Sediments are complex and heterogeneous media and a potential sink of
contaminants in aquatic environment. Therefore, to understand fate and toxicity of
aquatic contaminants in a real aquatic system, it is important to understand the
interaction between contaminants and sediment and their role in sediment dwelling
organisms. In this study, to understand fate and toxicity of silver nanoparticles
(AgNPs) in a real aquatic environment, we evaluated toxicity of AgNPs in a
sediment dwelling organism, Chironomus riparius in contaminated field sediments
which were sampled from surface stream with industrial as well as natural
contaminants. Ecophysiological response of Chironomus cultured in polluted field
sediments were first compared with those cultured in sand, a media commonly used
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for Chironomus lab culture. AgNPs were then exposed to Chironomus cultured in
field contaminated sediment, as well as to those cultured in lab sand and their acute
and chronic ecotoxicity were compared. The results showed how natural organic
matters, as well as, contaminants present in the field sediments, affect toxicity of
AgNPs to C. ripairus, which will contribute to understand the toxicity of AgNPs in
a real aquatic environment. This study will also enlarge our understanding on
species adaptation process in natural environment. Acknowledgement : This
research was supported by Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the Ministry of Education, Science
and Technology (2012R1A1A2041679).
MO287
Determination of silver in hemolymph of the marine amphipod (Parhyale
hawaiensis) as a tool to understand silver nanoparticles diet exposure
M. Vannuci-Silva, UNICAMP; M.C. Artal, University of Sao Paulo - USP /
Toxicology and Toxicology analysis; G.d. Pessoa, S. Oliveira, M.A. Arruda, S.
Cadore, State University of Campinas - UNICAMP; G.d. Umbuzeiro, FACULTY
OF TECHNOLOGY -UNICAMP / LEAL
Silver has been largely incorporated in the nanomaterials and its release into the
environment is becoming an environmental concern. The evaluation of silver
nanoparticles (AgNP) exposure in organisms via diet is interesting because they
tend to agglomerate and sink in the aquatic environment. Therefore, for bottom
feeding organisms, like the marine amphipod Parhyale hawaiensis, diet will be the
most important route of exposure. The aim of this work was to evaluate a method to
understand the exposure of AgNP through feeding in P. hawaiensis. We will
provide food with AgNP for adult organisms (0.5-1 mm). Determination of the
internal dose of total Ag in the organism, as an exposure measure, will be used and
hemolymph analysis was chosen for this purpose. Preliminary experiments were
performed, aiming to develop methods for total Ag determination in hemolymph of
adult animals that were exposed to different concentrations of AgNO3 in seawater.
After 24h-exposure, hemolymph was collected and pooled samples of 10 organisms
were made. Two analytical techniques were used for total Ag determination:
Inductively Coupled Plasma Optical Emission Spectrometry (ICP OES) and
Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Copper concentration
in the hemolymph was also determined and used as an internal standard for method
validation because this metal can be found on hemocyanin of amphipods and its
concentration is not expected to vary. Limits of detection for Ag using ICP OES and
ICP-MS were 0.41 and 0.0034 µg L-1, respectively. Ag concentration in
hemolymph ranged from 4.26 to 94.4 and from 1.30 to 71.6 by ICP OES and
ICP-MS determinations, respectively. Using both techniques, Ag concentrations in
the hemolymph increased with the increase of Ag concentration in the water.
However, ICP-MS showed more satisfactory results than the ICP-OES for our
purpose, due to the higher sensitivity of the first technique, especially for Ag
determinations. ICP-MS also seems to show a better stability for the determination
of copper concentrations. Thus, determinations by ICP-MS will be used to
determine Ag and Cu concentrations in hemolymph of P. hawaiensis exposed to
AgNP through feeding as a next step. We anticipate that measurement of metals in
hemolymph of such small organisms can be an interesting tool both in laboratory as
well as field studies to better determine the real exposure of those contaminants in
the aquatic environment.
MO288
Ecotoxicity of silver nanoparticles to marine planktonic communities at
environmentally relevant concentrations: A microcosm and mesocosm
approach
I. Kalantzi, Hellenic Centre for Marine Research / Institute of Oceanography; A.
Tsiola, Institute of Oceanography; C. Tsangaris, A. Callol Junyer, M. Kagiorgi,
Hellenic Centre for Marine Research / Institute of Oceanography; K. Knauer,
Federal Office for Agriculture / Section Plant Protection Products; C. Toncelli,
HCMR / Institute of Oceanography; K. Mylona, Hellenic Centre for Marine
Research / Institute of Oceanography; S. Pergantis, University of Crete /
Department of Chemistry; V. Pitta, Hellenic Centre for Marine Research / Institute
of Oceanography; M. Tsapakis, Institute of Oceanography
Silver nanoparticles are frequently used in many consumer products because of
their antibacterial and antifungal properties. The inevitable release of nanosilver
products can result in the contamination of aquatic ecosystems. Planktonic
communities are of great environmental importance because they produce and
transfer energy in the food web and they play a key role in nutrient recycling (e.g.
via grazing and release of organic material). Planktonic organisms such as bacteria
interact strongly with their ambient environment and are expected to be affected by
exposure to silver nanoparticles, thereby potentially constituting the most
endangered organisms in the aquatic environment. Silver nanoparticles may cause
toxicity via multiple mechanisms such as inhibition of respiratory enzymes and
induction of oxidative stress upon generation of reactive oxygen species (ROS) as
well as inhibition of photosynthesis due to the accumulation of nanoparticles on the
surface of photosynthetic organisms. The behavior of silver nanoparticles in the
environment is complex and can differ from the respective behavior under
standardized laboratory conditions, in terms of both abiotic and biotic factors and
interactions with the surrounding environment. To date, most of the eco-toxicity
studies with silver nanoparticles have been carried out mainly in freshwater
systems, at much higher concentrations and over much shorter time periods than
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would ever be expected to occur in the future in a natural aquatic ecosystem. In this
study, microcosm and mesocosm nanotoxicology studies in the marine
environment were conducted focusing on realistic exposure conditions in the ng/L
range. An aqueous suspension of branched poly(ethylenimine) capped silver
nanoparticles (AgNPs) of 60 nm size was used for this AgNPs exposure study.
Preliminary analysis revealed that, in the presence of silver nanoparticles, there was
a decrease in enzymatic antioxidant activity, photosynthetic activity and
chlorophyll concentration and an increase in intracellular ROS formation and lipids
peroxidation in planktonic communities which indicate that the organisms possibly
underwent oxidative stress.
MO289
Size of agglomerates like a major contribution to silver nanoparticles aquatic
toxicity
J. Oprsal, University of Pardubice / Institute of Environmental and Chemical
Engineering; M. Pouzar, University of Pardubice / Environmental and Chemical
Engineering; P. Knotek, University of Pardubice; L. Blaha, Masaryk University,
Faculty of Science / Faculty of Science RECETOX; P. Plodikova, Research
Institute of Organic Synthesis
One of the general problems in aquatic toxicity testing of nanoparticles is their fast
agglomeration and subsequent sedimentation, which limits the use of
"standardized" protocols in the assessment of particle toxicity. The present work
suggests an original approach enabling to control the maximal average size of
nanoparticle agglomerates during the aquatic toxicity test. The modification is
based on the variable frequency of exposure media exchange, i.e. frequent
exchanges of the tested colloid depending on the nanoparticle concentration levels.
The method was applied for the short-term toxicity test with the embryo and sac-fry
stages of common carp (Cyprinus carpio). Toxicity of silver nanoparticles (AgNPs)
with initial average hydrodynamic diameter (DH) of 40 nm was tested at four
concentrations (5; 10; 25 and 50 mM). Based on the chemistry and behavior of
AgNPs in the culture medium, two levels of maximal average sizes of agglomerates
(200 and 400 nm) were selected, and exchanges of media were employed to control
for formation of these types of agglomerates. The comparisons with the semi-static
fish embryotoxicity test, where the formation of agglomerates had not been
controlled, indicate that different sizes of agglomerates influence different stages of
embryo development. Interestingly, larger agglomerates rather than original
nanoparticle colloids were responsible for the most severe effects, which could be
mechanistically explained by other observations during the study. Details on the
novel testing approach and its advantages and limitations will be discussed.
MO290
Effect of silver nanowires on embryonic development of Daphnia galeata
C. Rongxue, Konkuk University; Y. An, Konkuk University / Department of
Environmental Science
Silver nanomaterials were widely used in various nanoproducts. This study
investigated the effect of silver nanowires (AgNWs) using water flea Daphnia
geleata embryo. Two types of AgNWs tested were 10 um- and 20 um- AgNWs
having different length. Stage two embryos were harvested from adult Daphnia
geleata female which completed third reproductions, and the embryos were
exposed to AgNWs for 72h. The development stage and mortality were measured
every 24 hours for 72h. The developmental abnormalities measured were antennae,
eye, rostrum, heart, carapace, post abdominal claw, malpighian tube, sensory
bristles, and tail spine. The results show that the antennae and tail spin were the
most sensitive to D. galeata embryonic organogenesis. The effect of effect on
embryonic development with different lengths of AgNWs were negligible in the
study.
MO291
Responses of antioxidant enzymes to nanoparticulate and ionic silver in
aquatic microbes
D. Barros, Universidade do Minho / Centre of Molecular and Environmental
Biology Department of Biology; A. Pradhan, University of Minho / Department of
Biology; P.M. Santos, Universidade do Minho / Centre of Molecular and
Environmental Biology CBMA Department of Biology; C. Pascoal, F. Cassio,
University of Minho / Centre of Molecular and Environmental Biology (CBMA),
Department of Biology
Silver nanoparticles (AgNPs) are among the most used nanoparticles and are likely
to be released in significant amounts to aquatic environments. Due to their
antimicrobial properties, it is relevant to examine whether AgNPs can pose a risk to
aquatic microbes in natural ecosystems. Here, we investigated the effects of AgNPs
(citrate-coated; 20 nm) on the growth and activity of antioxidant enzymes in i) two
aquatic fungal strains of Articulospora tetracladia, one isolated from a
non-polluted stream (AT72) and the other from a metal-polluted stream (AT61),
and ii) the bacterial strain Pseudomonas sp. M1 (PsM1) isolated from a sediment
sample in a metal-polluted stream. The activities of glutathione peroxidase (GPx),
glutathione S-transferase (GST) and superoxide dismutase (SOD) were analyzed at
AgNP concentrations inhibiting biomass production in 10% (EC 10) and 20% (EC20)
and the results were compared with those of ionic precursor (Ag+ in AgNO3). AT72
was the most sensitive strain to AgNPs, whereas PsM1 was the most tolerant one
(EC20: 7.5, 158.9 and 300 μg L-1 for AT72, AT61 and PsM1, respectively). The
activity of all tested enzymes increased after exposure to AgNPs and Ag+in all
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microorganisms. However, at similar stress level, the increase in all enzyme
activities was higher in AT72 than in AT61 indicating higher oxidative stress in the
strain from the non-polluted stream. The exposure to both stressors led to higher
stimulation of GPx and SOD in PsM1, whereas SOD and GST responses were more
pronounced in fungi. This suggests that the enzymatic defense mechanisms against
both forms of silver might differ between bacteria and fungi.
\nFEDER-POFC-COMPETE and the Portuguese Foundation for Science and
Technology supported this work (PIDDAC-PEst-OE/BIA/UI4050/2014,
PTDC/AAC-AMB/121650/2010) and D. Barros (SFRH/BD/80407/2011).
MO292
Impacts of environmentally realistic silver nanoparticle exposure on
Gammarus roeseli (Crustacea Amphipoda) from individual to functional
levels.
J. Andreï, CNRS UMR 7360 / LIEC CNRS UMR; J. bouquerel, Universite de
Lorraine; S. Pain-Devin, Université de Lorraine - UL / LIEC CNRS UMR; L.
Giamberini, Université de Lorraine, CNRS UMR 7360 / LIEC CNRS UMR; F.
Guerold, Universite de Lorraine / Laboratoire Interdisciplinaire des
Environnements Continentaux
By means of some antibacterial properties, silver nanoparticles (nAg) are used in
current consumer products and released into aquatic environment. One of the main
priorities is now to address an appropriate risk assessment by using
environmentally realistic exposure concentrations and media. Because they are
good integrators of environmental perturbations, the gammarids are currently used
as model organisms in ecotoxicology. They play a major role in ecosystem
functioning by their capacity to breakdown leaf-litter and release fine particulate
organic matter (FPOM) in the aquatic ecosystem. The objective of this study was to
evaluate the impact of low concentrations of nAg in gammarids on both the
locomotion behavior and the respiratory response. Ventilation of gills provides
oxygen for cellular bioenergetics ensuring sufficient ATP levels to perform
maintenance, reproduction and growth. On the opposite, the locomotion behavior is
an ATP-dependent process that may be primarily impaired when energy lacks. Thus
monitoring these parameters could provide integrative information about
nanoparticles effects. In this context, the effects of low concentrations (0.5, 2.5 and
5µg.L-1) of nAg of different sizes (10, 20, 40, 60 and 100nm in diameter) with the
same shape and coating were assessed on the G. roeseli species after 36 and 72h of
exposure. The locomotor activity was monitored in a group of 8 gammarids. After
that, we measured individually and on the same organism the nAg impacts on: the
oxygen consumption, the ventilatory activity and the electron transport system
(ETS). Concurrently, measures at the functional level such as the organism’s
consumption and the FPOM production were performed. Realistic nAg
concentrations did not induce mortality of gammarids despite a metal
bioaccumulation. The first results showed an impact of the nAg on the gammarid
oxygen consumption dependent of the nanoparticle size and concentration. The
exposure to decreasing nAg sizes induced a proportional increase of the oxygen
consumption by gammarids. For the 10nm nAg contamination condition, the
highest concentrations induced also an increase of gammarid respiration. For
environmentally realistic concentrations, nAg contamination has direct effects on
organism’s respiratory behavior. These impacts are dependent of the nanoparticle
size and concentration. Some potential effects on the energy metabolism of G.
roeseli could affect the aquatic ecosystem functioning.
MO293
The influence of pH and media composition on suspension stability of Ag,
ZnO, and TiO2 nanoparticles and immobilization of Daphnia magna under
guideline testing conditions.
D. Cupi, DTU (Technical University of Denmark) / Department of Environmental
Engineering; N.B. Hartmann, Technical University of Denmark (DTU) / DTU
Environment; A. Baun, DTU Environment / Department of Environmental
Engineering
In aquatic toxicity testing of engineered nanoparticles (ENPs) the process of
agglomeration is very important as it may alter the bioavailability of the ENPs and
hence their toxicity. In this study we evaluated test conditions that are more
favorable in maintaining a stable and low agglomerate size profile of ENPs in
aquatic media applicable in OECD guideline. In this study we focus on controlling
stability (as point of zero charge) by employing changes in pH to media of different
ionic strength (M7, and Very Soft EPA medium) and documenting the influence of
these parameters on acute immobilization of Daphnia magna. Despite being
sterically stabilized, test suspensions of Ag NPs were found to consist of large
agglomerate sizes (close to µm range) for both VS EPA and M7 media. The toxicity
of the AgNPs was found to be higher in VS EPA medium than in M7 medium
caused by an increased dissolution in VS EPA medium. Maintaining a constant pH
throughout the testing period of 48 hrs proved to be challenging. Especially for ZnO
NPs a constant and stable pH is crucial since a large degree of dissolution was
observed below pH 6.5. Pzc for ZnO ENPs was observed at pH ~8. Increased
dissolution of ZnO NPs tested in VS EPA medium (at pH 7) rendered them more
toxic compared to M7 medium. TiO2 ENPs revealed a pzc at pH values between 7-8
and were present in relatively low-size agglomerates (~200 nm) in VS EPA
medium (pH 7), whereas the agglomerate size in M7 medium reached µm range.
While various studies have classified TiO2 ENPs non-toxic, we saw that the
low-size stable agglomerates caused immobilization to D. magna revealing EC50
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of 13.7 mg L-1. Aquatic toxicity studies used for regulatory purposes should ideally
comprise a set of testing parameters under which the lowest size of ENPs can be
maintained. This could be achieved by employing a medium of low ionic strength
and measuring the point zero charge of the specific suspension, in order to test for
toxicity related to nano-size properties.
MO294
MultiXenobiotic Resistance (MXR) vs Nanoparticles: is MXR a good
biomarker of exposure? A study with zebra mussels and gammarids exposed
to silver and titanium dioxide nanoparticles
M. Potet; J. Andreï, CNRS UMR 7360 / LIEC CNRS UMR; B. Marchal, Universite
de Lorraine; M. Garaud, Laboratory LIEC - CNRS UMR 7360 - UdL / CNRS
UMR; S. Devin, LIEC - Université de Lorraine - CNRS / LIEC CNRS UMR; V.
Felten, LIEC; L. Giamberini, Université de Lorraine, CNRS UMR 7360 / LIEC
CNRS UMR; F. Guerold, Universite de Lorraine / Laboratoire Interdisciplinaire
des Environnements Continentaux; S. Pain-Devin, Université de Lorraine - UL /
LIEC CNRS UMR
MultiXenobiotic Resistance (MXR) is a membrane efflux system involving
ABC-transporters. Because MXR limits the cellular accumulation of a wide
diversity of chemicals including environmental pollutants, it was shown to be
protective against chemical injuries and was thus proposed to be used as a
biomarker for the assessment of organism health. Numerous studies have shown
that MXR is an effective defense against organic and metallic contaminants and it
could also be involved in protection against nanoparticles. Since it becomes critical
to worry about their environmental release and their potential effects on biota, we
wonder whether MXR could reveal the exposure of organisms to this new class of
environmental pollutants. The present study addresses this question by monitoring
the response of MXR in two freshwater invertebrates from different habitats,
trophic levels and functional roles. While zebra mussels (Dreissena polymorpha) is
a filter-feeding bivalve responsible for clearing waters and for organic matter
deposition, gammarids (Gammarus roeseli) are shredders involved in the flux and
redistribution of matter and energy. The poster presents an overview of the results
from both short-term (72h in microcosm) and long-term exposures (up to 21 days in
mesocosm) of mussels and gammarids to different types and concentrations of
silver (PVP-coated plates 35nm, citrate coated spheres 10, 20 and 60nm – from 0.5
µg/L to 50µg.L-1) and titanium dioxide (Rod-shaped and cubic anatase, rutile –
from 20µg.L-1 to 1mg.L-1) nanoparticles (NP). MXR was assessed by measuring the
accumulation of fluorescent dye in gill tissues with or without inhibitors of efflux
transporters. The Cohen d effect-size between inhibited and non inhibited
conditions gives a picture of MXR activity. The results showed differential
responses of MXR depending on the invertebrate species, the NP type, the exposure
concentration and the duration of the exposure. Briefly, silver NP induced MXR
activity in mussels. In gammarids, concentrations as low as 0.5µg/L caused the
most pronounced response when compared to higher concentrations and to ionic
silver. Titanium dioxide NP caused high, early and transient inductions of MXR
especially at lower concentrations. Though there is a lack of knowledge on the
mode of interaction of NP with MXR, this biomarker seems to be a promising tool
for NP exposure assessment.
MO295
Effect of salinity and DOC gradients on the stability of TiO2 nanoparticle
agglomerates and their effects towards plankton from Lagoon of Venice
(Italy)
V.I. Slaveykova, University of Geneva / Section of Earth and Environmental
Sciences Institute Forel and Institute for Environmental Sciences; C. Pestrimaux,
University of Geneva / Institute Forel Earth and Environmental Sciences; S. Le
Faucheur, Section of Earth and Environmental Sciences Institute Forel and Institute
for Environmental Sciences; M. Mortimer, Bren School of Environmental Science
and Management; S. Stoll, University of Geneva / Institute Forel Earth and
Environmental Sciences; F.B. Aubry, ISMARCNR; N. Bott, RMIT University /
Biotechnology and Environmental Biology; R. Zonta, ISMARCNR
Understanding of the fate and effects of engineered nanomaterials in highly
dynamic natural environment is a precondition for reliable assessment of their risks.
However there is a paucity of studies exploring their behaviour and effects in
natural transitional environment [1], which experience temporal and local changes
in salinity and organic carbon concentrations (DOC), such as those encountered in a
lagoon. The major goal of the present study is therefore to explore the fate and
potential effects of nano TiO2 in a dynamic transitional environment such as the
Venetian Lagoon. More specifically the emphasis is on the influence of the salinity
and DOC concentration gradients on the nano TiO2 dispersion in terms of size and
surface charge; and the influence on the membrane integrity of plankton nauplii
sampled in different sampling locations. The salinity and DOC gradients changed
from 0.41 to 32.4 g/L and 17.44 to 4.2 mg/L for freshwater site of River Dese to
marine site near St. Maria del Mare [2]. The exposure concentrations of 10 and 100
mgL-1 nano TiO2 as well as exposure times of 2 and 24h were considered,
simulating worst case exposure scenario. The results demonstrated that increase of
the salinity and concomitant decrease of DOC concentrations induced the formation
of larger agglomerates with less negative zeta - potential, with z-average
hydrodynamic diameter increasing with nanoTiO2 concentration and exposure
duration. The effect of nano TiO2 on the membrane integrity of nauplii isolated
from different sampling locations of the Lagoon of Venice was more pronounced at
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higher salinity and decreased with increasing DOC concentrations at 2h, while no
trends were found at 24h exposure, as well as exposure to 100 mgL-1 nanoTiO2.
Taken together, the results showed that in addition to concentration and exposure
duration both salinity and DOC gradients are essential for understanding of the
stability and effects of nano TiO2 in lagoon environment. [1] von Moos N, Bowen P
and Slaveykova VI (2014) Environmental Science: Nano 1:214-232. [2]
Pestrimaux et al. Aquatic Geochemistry 2014, doi 10.1007/s10498-014-9245-8.
MO296
The Effect of Different Dispersion Methods on TiO2 Nanoparticle Ecotoxicity
A. Erdem, Akdeniz University / Department of Environmental Engineering; M.
Ozkaleli, Akdeniz University / Dept. of environmental engineering
In recent years, the rapid development of nanotechnological activities,nanoparticles
(NPs) emerge in many commercial products, from paints to cosmetic creams and
from textile products to children toys. The engineered NPs need to be evaluated in a
broad biosafety assessment studies. NPs have unique physical and chemical
properties, which would be an important factor in determining the possible effects
on ecosystem health and the prevention of problems before they occur. However,
there are limited scientific studies on the effects of NPs, and there is no
environmental standard and implementations on the NPs, yet. The main mechanism
of the inactivation of algae, the roles of TiO2 NPs in the inactivation of those
organisms, the properties of the NPs affecting the ecotoxicity still remain unknown.
Moreover, there is a lack of standard methods on NP suspension preparation and NP
characterization. Depend upon the different environmental conditions applied in the
experimental systems, NP size and size distributions are highly affected by the
applied conditions. Especially prior to the experiments, both particle size and
agglomeration state of the suspension strongly depend on the dispersion regime.
When current legislation on NPs were evaluated, no standard method on NP
suspension preparation could be found. EU commissions recommend for futher
studies on standardization of those methods and conducting experiments to assess
the behavior and fate of the NPs in real environmental conditions in technical
reports. In this study, the effects of different concentrations (1, 10, 50, 100 mg/L) of
TiO2 NPs will be prepared with different dispersion methods (mixing, prob
sonication and bath sonication) in synthetic surface water (SSWSs) samples with
different water quality parameters (very soft to very hard, low to high alkalinity, pH
6.5 – 7.5) on green- algae P. subcapitata were evaluated. Algal inhibition,
membrane deformation and cellular respiration inhibition analyses were conducted.
The results were expected to confirm the influence of the dispersion procedure on
the NP properties and consequently on the toxicity of the NPs. The procedures
differed in terms of dispersion method, time, and media. The results show that the
resulting NP size in different SSWSs showed a strong dependence on the dispersion
and the dilution method. Authors would like to acknowledge the financial support
from TUBITAK (114Y015), Turkey.
MO297
In vivo exposure of marine clams to titanium dioxide nanoparticles:
responses in haemolymph, gills and digestive gland
i. marisa, Biology; V. Matozzo, University of Padova / Department of Biology;
M.G. Marin, University of Padua / Department of Biology
The rapidly growing use of nanotechnology products in a variety of applications is
responsible for increased discharge of nanoparticles (NPs) into costal marine
environments. However, little is known about fate and potential toxicity of NPs in
the aquatic biota. In this regard, efforts should be addressed to the evaluation of the
biological impact of NPs in ecologically and economically relevant species.
Titanium dioxide (nTiO2) is one of the most common nanoparticles and is part of
many commercial products such as sunscreens, cosmetics, and paints. During
recent years several studies have been performed demonstrating that this NP can
affect biological responses at different levels of organization. In this study,
Ruditapes philippinarum was selected to assess the potential adverse effects of
nTiO2 under in vivo exposure. Clams were exposed for 7 days to environmentally
realistic concentrations of nTiO2 (0, 1, 10 μg/L) and bulk TiO2 (10 μg/L). Bulk TiO2
was used to assess the potential differing action of metal oxide compared with the
respective NP. At various time intervals during the exposure, several cellular and
biochemical responses were evaluated in clam haemolymph, gills and digestive
gland. TiO2 NPs caused alterations in several parameters measured. Immunomarker
results confirmed that haemocytes are a sensitive target of the NP action. In
particular, significant increases were found in total haemocyte count, diameter and
volume of haemocytes, and haemocyte proliferation. A modulation of both
haemocyte Neutral Red uptake and lysozyme activity in cell-free haemolymph was
also observed in NP exposed clams. TiO2 NPs genotoxicity in haemocytes was
revealed by SCGE and Micronucleus assay at both concentrations tested. DNA
alterations may be due to ROS generation in cells, given that in gills and digestive
gland an induction of antioxidant enzymes was found. Indeed, significant increases
in catalase and superoxide dismutase activities, and changes in glutathione
transferase activity, were showed. Only in digestive gland an increase in lipid
peroxidation was revealed under nTiO2 exposure. Different responses in nTiO2- and
bulk TiO2-exposed clams, the latter showing overall lower detrimental effects,
suggested different mechanism of action, toxicity of nTiO2 depending not only on
TiO2 molecules, but also on NP specific features.
MO298
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Dispersion of the titanium dioxide nanoparticles in water
E.S. Costa, UFSCar / Departamento de Química; T. CARMO, Physiological
Sciences Department; N.d. Souza, Federal University of Sao Carlos / Department of
Physiological Sciences; J.B. Fernandes, Universidade Federal de São Carlos /
Quimica; M.N. Fernandes, Univeridade Federal de Sao Carlos / Ciencias
Fisiologicas
Titanium dioxide nanoparticles are known to possess chemical stability and
catalytic properties that generate industrial interest1. They are amorphous and
crystalline materials, and their characterization and quantification in various
matrices is an active research area due to concerns about the potential effects of
exposure to humans and the biota. Tests were developed with 4 different
concentrations, type and times of shaking in order to verify percentage of dispersion
of nanoparticles of titanium dioxide (TiO2). The concentrations were 0.5, 1, 5, 10
and 50 g L-1. In the first experiment (control), the nanoparticle was dispersed in
MILIQ® water and ultrasonically stirred for 30 minutes. In the second experiment,
the dispersion was stirred for 30 minutes at ultrason and allowed to stand for 24
hours and again stirred. In the third experiment the dispersion was stirred for 30
minutes at each 24 hours during 14 days and the fourth experiment the dispersion
was kept under gentle stirring for 48 hours. All samples were centrifuged at 5000
rpm for 20 min, the supernatant was removed and the residue dried in an oven to
complete drying at 60 °C and the dried materials weighed. The percentage of
nanoparticles dispersed in solution of the first experiment, the control, had an
average percentage of 22.5%. Other experiments averaged 18.8, 29.9 and 28.3% for
the second, third and fourth experiment, respectively. An increase in the percentage
of TiO2 in the third and fourth experiment was observed, probably because of long
dispersion being stirred daily for 14 days and the fourth experiment the constant
stirring maintained a higher percentage of TiO2 dispersed in the solution. The
recovery rate was 92.3, 93.3, 98.6 and 94.0% for the first to fourth experiment
respectively. The nanoparticles in suspension after drying were analyzed by SEM
and their images showed the same profile of nanoparticles that remained deposited.
It was observed that the TiO2 nanoparticles have a very similar profile of dispersion
in water, regardless of the analyzed concentration and agitation of the solution
cause a slight increase of TiO2 dispersed in the solution. However, the
morphological characteristics of both the dispersed and deposited nanoparticles
have the same profile, without differentiating between them. Financial support:
FAPESP Proc. 2014/05701-0, CNPq/INCT-TA.
MO299
Effects of particle size-class and light intensity on the toxicity of ZnO
nanoparticles to Bufo arabicus tadpoles: Laboratory and microcosm studies
M.J. Barry, F. Al Mamari, Sultan Qaboos University / Biology; J. Dutta, Sultan
Qaboos University / Water Research Centre
Manufactured zinc oxide nanoparticles (ZnO-NP) are used in many consumer
products and may subsequently reach aquatic environments. It is important to
assess the risk of these particles under a variety of environmental conditions. In this
study, three experiments were performed: Exp. 1. Effects of three size classes of
ZnO (10-30, 80-200 and bulk [>200 nm]) and two levels of light intensity on the
survival and growth of Arabian toad tadpoles (Bufo arabicus) over eight days. Exp.
2. Effects of three size-classes of ZnO-NP on survival and growth of tadpoles over
21 days under natural light. Exp. 3. The effects of two size-classes of ZnO-NP on
the growth and development of tadpoles over 7 weeks in semi-natural 10 L
microcosms. Exp. 1. There was no mortality during the sub-chronic experiment.
Growth was reduced only at the highest concentration of 50 mg/L, but there was no
effect of NP size-class or light. Exp.2. There was 100% mortality at 100 mg/L Zn
for all particle sizes, with first mortality recorded after 4 days, while no mortality
was recorded in the control group. There was also 100% mortality at the end of the
experiment at 50 mg/L Zn for large nanoparticles, but not for the bulk ZnO or small
ZnO-NPs. In the microcosm experiment there was 100% mortality after 7 weeks at
50 and 100 mg/L zinc. Most of this mortality occurred in the final two weeks of the
experiment. At 5 mg/L there was 16.7±8.2 % mortality in the NP treatment, but no
deaths in the bulk ZnO. There was 26±9 % and 27±14% mortality in the 10 mg/L
ZnO NPs and bulk ZnO treatments respectively. Mortality in the controls after 49
days was 3.3±3.3%. The LC50 for the ZnO-NPs was 10.8 (9.2-15.7) mg/L Zn
compared with 13.9 (10.8-32.7) mg/L Zn for the bulk ZnO. The growth of the
tadpoles was significantly affected by ZnO type and Zn concentration. The mass of
the controls 142.9±24.4 mg was significantly greater than all other treatments (P<
0.001). Tadpoles exposed to the bulk ZnO were significantly heavier than tadpoles
exposed to the NPs The results of this study show that ZnO nanoparticles are not
acutely toxic to B. arabicus tadpoles, but effects are highly dependent on the
duration of exposure.
MO300
The influence of zinc chloride and nanoparticles on air-time survival in
freshwater mussels
F. Gagne, Emerging Methods, Environment Canada / Emerging Methods; J.
Auclair, Environment Canada
The purpose of this study was to determine the cumulative effects of exposure to
either dissolved zinc or nanozinc oxide and air-time survival in freshwater mussels.
Mussels were exposed to each form of zinc for 96 hours, then placed in air to
determine the air-time survival. A sub-group of mussels before and after 7 days of
exposure to air were kept aside for the determination of the following biomarkers:
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arachidonate-dependent cyclooxygenase (COX) and peroxidase (inflammation and
oxidative stress), lipid metabolism (total lipids, esterases activity, HO-glycerol,
acetyl CoA and phospholipase A2) and lipid damage (lipid peroxidation [LPO]). In
mussels exposed to zinc only, the median lethal concentration was estimated at 16
mg/L for dissolved zinc and was > 50 mg/L for nanozinc oxide based on shell
opening responses. However, the air-time survival dropped from 19 days in
controls to 12 days in mussels exposed to 2.5 mg/L nanozinc oxide for 96 h. The
air-time survival did not significantly change in mussels exposed to the same
concentration of dissolved Zn. Significant weight losses were observed at 0.5 mg/L
nanozinc oxide and at 2.5 mg/L for dissolved zinc chloride, and were also
significantly correlated with air-time survival (r=0.53; p< 0.01). Air exposure
significantly increased COX activity in control mussels and in mussels exposed to
0.5 mg/L nanozinc oxide and zinc chloride. LPO was significantly increased in
mussels exposed to zinc chloride followed by exposure to air. Peroxidase activity
was significantly decreased in mussels exposed to air only and to nanozinc oxide
followed by air exposure. Exposure to air also increased phospholipase 2 (PLA2)
activity and acetyl CoA levels, whereas pre-exposure to both forms of zinc
mitigated this response. The levels of glycerol, an indicator of lipid catabolism,
were also enhanced after air exposure where both forms of zinc increased this
effect. The data suggest that air-time survival could be affected by exposure to
chemicals such as dissolved and nanozinc oxide. Exposure to air produced an
inflammation reaction (COX activity) and weight loss in mussels, which are also
influenced by the presence of metals and nanoparticles, further suggesting that
health impacts of prolonged exposure to air from low water levels could be
increased in the presence of environmental contaminants.
MO301
ZnO nanoparticles and bulk form and ionic Zn cause comparable toxicity in
mussels, without evidence for Zn bioaccumulation
A.J. Romero, Zoology and Animal Cell Biology Research Centre for
Experimental Marine Biology and Biotechnology PIEUPVEHU; U. Izagirre,
University of the Basque Country (UPVEHU); M.P. Cajaraville, University of the
Basque Country; I. Marigomez, Euskal Herriko Unibertsitatea / Zool Eta
AnimZelulen DinamSaila; M. Soto, University of Basque Country / Zoology and
Animal Cell Biology Research Centre for Experimental Marine Biology and
Biotechnology PIEUPVEHU
The aim of the present investigation was to understand bioaccumulation, cell and
tissue distribution, and biological effects of ZnO nanoparticles (NPs) of two
different sizes and shapes in marine mussels, Mytilus galloprovincialis. With that
purpose, mussels were exposed in vivo to 0.07, 0.7 and 7 mg Zn/L either as ZnO
NPsstabilised with Ecodis P90 of 20-70 and 500x260x10-100 nm (Zn<
130-EcoP90 rods and Zn< 280-EcoP90 plates, respectively), bulk ZnO and ionic Zn
for 3 days. A high mortality was recorded after exposure to all the Zn forms, except
at 0.07 mg Zn/L. ZnO NPs exhibited a high solubility and agglomeration in
seawater, but however Zn accumulation in mussel soft tissues was comparable to
that found in control mussels, probably due to efficient mechanisms of metal
handling developed by mussels. Nevertheless, severe histopathological alterations
were observed in the digestive gland after exposure to all Zn forms, especially after
ZnO NP exposure (i.e. epithelial thinning and vacuolisation of the digestive cells,
apoptotic nuclei in epithelial cells, disorganisation of the interstitial connective
tissue and haemocytic infiltration, necrosis of muscle tissue). Lysosomal membrane
stability was reduced in mussels exposed to all forms of Zn even if intralysosomal
metal accumulation could not be confirmed by autometallography and X-ray
microanalysis. In conclusion, ZnO NPs behaved similarly to the bulk and ionic
forms. Deletereous effects found at the cell and tissue levels may be caused
indirectly by mechanisms put in place to regulate intracellular Zn concentrations.
Acknowledgements: EU 7th FP (Project NanoReTox CP-FP 214478-2), Spanish
Ministry (Project NanoCancer CTM2009-13477), Basque Government
(Consolidated research groups (IT810-13) and the University of the Basque
Country (UFI 11/37 and PhD fellowship to AJ-R).
MO302
Exposure of nano zero valent iron (nZVI) results in transgenerational
reproductive toxicities in Caenorhabditis elegans
Y. Yang, National Taiwan University; P. Chen, National Taiwan University /
Agricultural Chemistry; V. Liao, National Taiwan University / Department of
Bioenvironmental Systems Engineering
Nanoscale zerovalent iron (nZVI) is widely used for environmental remediation,
yet the toxicological effects to organisms are still mostly unknown. This study
investigated the reproductive toxicities of carboxymethyl cellulose
(CMC)-stabilized nZVI, nanoscale iron oxide (nFe3O4), and ferrous ion (Fe(II)aq) in
Caenorhabditis elegans. The results showed that nZVI, nFe3O4, and Fe(II)aq did not
significantly affect C. elegans survival in a 24-h lethality test. The offsprings of P0
generation were decreased in the order of CMC-nZVI > Fe(II)aq > nFe3O4. In
addition, the reproductive toxicities of CMC-nZVI were transferrable to the F1
generation in C. elegans. Further evidence showed that the intracellular reactive
oxygen species (ROS) were significantly increased when C. elegans was exposed to
CMC-nZVI, nFe3O4, and Fe(II)aq. The results indicated that exposure of nZVI
induces transgenerational reproductive toxicities in C. elegans and the toxicities of
CMC-nZVI in C. elegans was ascribed to its high production of ROS and the
toxicity of Fe(II)aq. This study implicates a potential ecotoxicological and health
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impact of CMC-nZVI in the environment.
MO303
Effects of nFe0 on growth of the alga Pseudokirchneriella subcapitata
G. Libralato, Veneto Nanotech SCpA / Department of Environmental Sciences
Informatics and Statistics; P. Rousselle, LIEC CNRS Université de Lorraine; B.
Yon, LIEC Université de Lorraine CNRS; L. Giamberini, Université de
Lorraine, CNRS UMR 7360 / LIEC CNRS UMR; D.A. Vignati, CNRS / LIEC
UMR
The high reactivity and catalytic properties of nano-zerovalent iron (nFe0) are
finding several applications in environmental remediation. Field concentrations
during typical application can reach between 5 and 50 g/L. Investigations were
carried out to evaluate the effects of four types of commercial engineered nFe0
along with bulk (FeCl3) and micro-sized Fe0 and the citrate coating present in just
one nFe0 type. In this study, the short-term chronic toxicity (72 h) to
Pseudokirchneriella subcapitata (Korshikov) was investigated in reconstructed
freshwater according to ISO standard 8692 using a fluorimetric method. Iron
nanoparticles ranged between 25 and 50 nm, whereas the batch of micro-sized ones
was averagely of 60 μm (TEM). Suspensions of nanomaterials were prepared in
ultra-pure water, sonicated, aged for at least 1 day, vortexed and transferred to the
96-well plates. Algae and growth medium were further added to reach the optimal
initial exposure concentration according to the standard protocol. Experiments were
iterated three times in at least three replicates per treatment. Results allowed to rank
nFe0 particles evidencing median inhibition concentration effects (IC50) of 18, 329,
512 and 967 mg/L. Bulk iron resulted more toxic, IC50=2 mg/L, than nano-sized
particles, while micro-sized ones were not toxic within the tested range till 1600
mg/L.
MO304
How nickel affect reproduction of the calanoid copepod Acartia tonsa (Dana):
nanoparticles versus nickel chloride exposure
i. buttino, ISPRA / Ecotoxicology and plankton biology Lab; C. Zhou, CAISIAL Università degli Studi di Napoli Federico II -Italy; V. Vitiello, ISPRA Italian
Institute for Environmental Protection and Research; d. Pellegrini, ISPRAInstitute
for Environmental Protection and Research; F. Iamunno, G. Benvenuto, Zoological
Station Anton Dohrn; V. Puntes, Institut Català de Nanociència i Nanotecnologia
(ICN2)
With the increasing use of nanoparticles (NPs) in the fields of medicine, high
technology, well-being industries NPs are inevitably released into the sea.
Therefore, it becomes essential to evaluate the potential impacts of NPs on marine
environment and organisms. One of the effective tools to assess toxicological risk
of NPs in marine environment is the bioassay test, in which marine organisms are
exposed to known NPs doses. Copepods are the most abundant organisms in the
marine pelagic community, they are filter-feeding herbivores representing the link
between primary producers to the carnivores. Therefore, copepods are considered
model organisms to test the effect of pollutants on marine ecosystem. Acartia tonsa
is one of the most common calanoid species proposed for ecotoxicology tests and in
marine pollution assays protocols. This species is relatively easy to grow, compared
to other calanoid copepods, has a short life cycle and has high fecundity rate. In the
present study acute, semichronic and chronic exposure protocols with A. tonsa
copepod, are proposed to test toxicity of nickel nanoparticles (NiNPs) in
comparison with a more soluble NiCl2 salt. Nickel element is naturally present in
the water but have also been introduced by human activities at very high
concentrations, under different chemical forms, such as dissolved NiCl2. NiNPs are
widely used in industry as mining product, extraction and refining, and in food
processing. The classical acute (48h) and semichronic (7-days) tests with A. tonsa
were used to evaluate the effective concentration inducing larval mortality (EC50)
in embryos exposed to NiNPs and NiCl2. Moreover, the chronic test involving the
exposure of mature adult copepods for 4-days with toxicants, are proposed, as
innovative test. The aim is to verify if toxicants act, through a maternal
effects, reducing female fecundity and egg viability, with a future reduction of the
population in the natural environment. In this last test daily egg production rate
and egg hatching success were evaluated. Moreover, chemical characterization of
NiNPs are reported and protocols and procedures are suggested to test, at the
best, nanoparticle toxicity in pelagic marine copepods.
MO305
Interactive effects of copper oxide nanoparticles and light to the green alga
Chlamydomonas reinhardtii
G. Cheloni, Institute Forel Earth and Environmental Sciences; E. Marti,
University of Geneva / Aquatic Biogeochemiostry and Ecotoxicology, Institute
F.-A. Forel, Earth and Environmental Sciences, Faculty of Sciences; V.I.
Slaveykova, University of Geneva / Section of Earth and Environmental Sciences
Institute Forel and Institute for Environmental Sciences
Light is one of the most important and most variable factor in natural environments
and it might represent an environmental stressor fo aquatic organisms. Standard
toxicity tests are performed under constant and optimal light conditions and the
influence that light might have on pollutant speciation, bioavailability and toxicity
are never taken into account. Many nanomaterials are produced and applied thanks
to their optical and photocatalytic properties, however, excepted for TiO2 and ZnO
nanoparticles (NPs), no or little information are available about their phototoxicity
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to aquatic organisms once released into the natural environment. With this work we
explored the effects of visible and UV light to the stability of CuO NP dispersion
and its toxicity to the green alga Chlamydomonas reinhardtii. C. reinhadrtii was
exposed to 0.8 mgL-1 CuO NPs under three different light conditions: 1) a low PAR
laboratory condition, 2) a solar-simulated light (PAR+UV) and 3) a solar-simulated
light (PAR+UVB*) with increased UVB radiation. Rates of growth inhibition and
changes in chlorophyll fluorescence, membrane integrity and intracellular ROS
were monitored via flow cytometry after 2, 4, 8 and 24 hours exposure. The
evolution of nano CuO hydrodynamic size, zeta potential and dissolution through
time was studied under the choosen light conditions. The choosen UVB light
condition in the treatment PAR+UVB* resulted to be highly toxic for C. reinhardtii
and in presence of CuO NPs the toxic effect was further increased. Syenrgistic
effects were observed after 2 and 4 hours incubation for chlorophyll fluorescence,
membrane permeability and intracellular ROS. The combined exposure of CuO
NPs and solar simulated light (PAR+UV) had a synergistic effect on the induced
oxydative stress. This finding contrast with our previous results obtained for
combined exposure to light and ionic Cu(II), in that study antagonistic interactions
were observed. The increase of intracellular ROS caused by CuO NPs in presence
of visible light suggests that photocatalityc production of ROS might occur. The
results of the present study imply that nanomaterial with specific optical properties
might have increased toxicity to aquatic microorganisms under environmentally
relevant light conditions. The introduction of light as variable factor in toxicity tests
is highly sought to better estimate the potential risk correlated to the release of oxide
nanoparticles into the aquatic environment.
MO306
Testing the effect of a MWCNT on the reproduction of D. magna
M. Winther-Nielsen, DHI / Environment and Toxicology; M.V. Iversen, University
of Copenhagen / Environmental Chemistry and Physics
Various methodologies of dispersing and dosing nanoparticles for testing in aquatic
test systems have been applied, however, there is still no consensus on a
standardised procedure for making stock suspensions of NPs for aquatic testing. We
investigated how the application of a dispersant (fetal bovine serum (FBS)) in a
Daphnia magna reproduction study with a well charaterised MWCNT (27-30 nm
with TEM) affected the test results compared to a parallel study without dispersant.
The amount of dispertant needed for stabilising the MWCNT in the test media was
examined initially and a concentration of 0.6 mg/L FBS was selected. The
reproduction studies with D. magna were carried out in accordance with the
principles of the OECD 211. Young D. magna females were exposed to 1, 5, 10, 25
and 50 mg/L of MWCNT in Elendt M7 media for 21 days and with renewal of test
media three times a week. The particles agglomerated or aggregated immediately
when transfering aliquots of a stock suspension of MWCNT to test beakers with
Elendt M7 media without dispersant. Aggregation was also seen in test beakers
with dispersant but it was less pronounced. The average particle diameter was 962 ±
908 nm and 2,918 ± 1,291 nm in test suspensions of 1 mg/L MWCNT with and
without dispersant, respectively. Although DLS measurements are not
recommended for particles exceeding 500 nm the results indicate the increase in
particles size of the MWCNT when introduces in the daphnie media. The exposure
of D. magna to MWCNT induced immobilisation of all daphnies after three days
for concentrations of 5 mg/L MWCNT and above when no dispersant was added. In
test suspensions with dispersant all daphnies were immobilised after eight days of
exposure at the highest test concentrations of 25 mg/L and 50 mg/L MWCNT. The
reproduction of D. magna exposed to 5 and 10 mg/L MWCNT with dispersant was
significantly less than the control, and the EC10 and EC50 were 1.5 and 7.6 mg/L,
respectively. There was no statistical significance between the reproduction in the
control and the treatment group with 1 mg/L MWCNT without dispersant. The
results show that application of dispersant in the reproduction study with D. magna
reduced the number of dead parental animals compared to a study without
dispersant and that it was possible to carry out a 21-days reproduction test
according to the overall principles of the OECD 211 with estimation of EC10, EC50
and NOEC/LOEC.
MO307
Effects of fullerenes (nC60) in lifetime-exposure on Daphnia magna through
three generations
K. Pakarinen, University of Eastern Finland / Department of Biology; G.C.
Waissi-Leinonen, University of Eastern Finland; I. Nybom, Department of
Biology; J. Akkanen, University of Eastern Finland / Department of Biology
Fullerenes (nC60) are used in commercial products in increasing volumes, which
enhances their risk to be released into the environment. Some applications provide a
direct route to aquatic environments, and water treatment systems do not fully
remove nanoparticles. Thus, aquatic species can be exposed to fullerenes. Despite
that C60 are stable molecules and can remain in water for months or years, only very
few studies have focused on their long term effects, and even less on effects through
course of generations. This study presents effects of nC60 in lifetime-exposure on
crustacean Daphnia magna through three generations. Each generation were
exposed to equal nC60 concentration and their offspring were examined for
fullerene accumulation, and changes in survival, growth, offspring production, and
histology. Exposure conditions were pre-tested in artificial freshwater and then
experiment executed in natural freshwater, which offers environmentally more
realistic test medium. Results indicated that body burdens of nC60 increased from
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generation to generation which could lead more effective transportation in the food
web over the time. There was no effect on survival of individuals, but possible
changes in growth and the offspring production in nC60 exposure compared to clean
water controls were observed. Reduced offspring production may weaken
population and thus reflect to upper levels of the foodweb.
MO308
Investigations on the effect of wastewater borne contaminants on Hyalella
azteca using two coupled test systems: a case study with nanomaterials
C. Schlechtriem, Fraunhofer IME / Oekotoxikologie; K. Schlich, Fraunhofer IME Institute for Molecular Biology and Applied Ecology; K. Hund-Rinke, Fraunhofer
IME
Today we have a large variety of contaminants, which enter sewage treatment
plants (STP) through the sewer system. For some of these substances, such as
antibiotics it was shown that they leave the STP to a large extent within the effluent.
For other substances, such as nanomaterials (NM) it was shown that they are
efficiently adsorbed to sewage sludge and only a smaller part passes the STP. The
fate and effect of NM in different matrices and on various organisms was already
investigated under standardized laboratory conditions. Aquatic organisms are quite
sensitive, if they are exposed to NMs. However, by passing STPs, NM are
transformed to various degrees and their effect on aquatic organisms may differ
from those obtained with standardized test systems. Therefore, there is a need to
gather detailed information about the fate and behavior of NM under
environmentally relevant conditions and their effect on aquatic organisms.
Unfortunately, most test organisms commonly used for aquatic ecotoxicity testing
are not suitable to be used in studies investigating STP effluent. The main goal of
this study was to implement a test system to investigate the implications of
environmentally relevant conditions on (I) the fate of NM in a STP and (II) the
resulting effects on aquatic organisms. To achieve our goal we used a combination
of two test systems. A STP was simulated in accordance to OECD TG 303A with a
continuous influent of various NM concentrations over 10 days. During the
exposure period the fate of NM in the STP was assessed by chemical analysis. In
the following the effect of NM in STP effluent on the amphipod Hyalella azteca
was investigated in a prolonged toxicity test. We found that H. azteca is quite
robust against the exposure to STP effluent. Due to this they present a suitable test
organism for the purpose of our study. Testing NM under environmentally relevant
conditions is an important point regarding the risk assessment of NM. In addition,
with the suggested test system, the influence of various substances, which reach the
STP and leave it via the effluent such as antibiotics or other drugs and their
metabolites, on aquatic organisms can be examined.
MO309
The role of feeding behaviour in the uptake of microplastics in two aquatic
crustaceans: Gammarus locusta (Amphipoda) and Daphnia magna
(Cladocera).
R. Aljaibachi, University of Reading / Biological Science; A. Callaghan, K.
Chappell, University of Reading
Microplastic particles in the environment continue to be a growing area of concern
in terms of acute and chronic impacts to aquatic life and yet remain relatively poorly
understood. Whilst increasing numbers of studies are providing important insights
into microparticle behaviour and impacts in the marine environment a paucity of
information exists regarding the freshwater environment. The potential for direct
toxic effects of plastics in the environment are well documented and the level of
ingestion can be considered to be an important factor in exposure to plastics and
other toxins adhering to microplastic particles. This study focusses on uptake and
toxicity of microplastics in two aquatic inverterbrates, the marine amphipod
Gammarus locusta and the freshwater cladoceran Daphnia magna. Uptake rates and
the destination of microplastics within the organisms are investigated in both
species which have differing feeding strategies:shredding (G.locusta) and filter
feeding (D.magna). In both cases the impact of food availability on ingestion, toxic
effects and passage of plastic particles is investigated. Whether particle ingestion is
passive or active is investigated through differential exposure routes. Daphnia and
Gammarus were fed fluorescently labelled particles with and without food. Uptake
and fate was examined through the use of epifluorescent microscopy combined
with spectrofluorimetry. We recorded a significant uptake of particles ranging from
30nm to 15um. The presence of natural food was also found to be significant in the
degree of ingestion. Scanning confocal laser microscopy was used to examine the
destination of plastic particles within the animals, both within the gut and
associated with other organs. These data will form the basis of further studies to
look at the impact of microplastics on macroinvertebrates and freshwater
communities
MO310
Combined effects of gold nanoparticles, microplastics and temperature
increase on the common goby (Pomatoschistus microps): predatory
performance, biomarkers and gold body burden
P. Ferreira, ECT Oekotoxikologie GmbH; E. Fonte, ICBAS CIIMAR University of
Porto; M. Soares, F. Carvalho, UCBIO-REQUIMTE University of Porto /
Laboratory of Toxicology Department of Biological Sciences Faculty of Pharmacy;
L. Guilhermino, CIIMAR University of Porto
The contamination of estuaries and other marine ecosystems by nanoparticles and
217

microplastics (MP), and the effects of temperature variation on the toxicity of these
substances raise a high concern in relation to their potential adverse effects on
environmental and human health. Despite the research that has been done in the last
years, considerable gaps of knowledge still exist, particularly on the combined
effects induced by multi-stressors exposure. Thus, the effects of gold nanoparticles
(AuNP) and MP on the common goby (Pomatoschistus microps), a key-stone
species in several European ecosystems, were investigated at 20ºC and 25ºC.
Short-term (96h) laboratory bioassays with early P. microps juveniles exposed to
AuNP and MP alone and in combination (ppb range) were carried out at both
temperatures. Post-exposure predatory performance (PP), the activity of the
enzymes acetylcholinesterase (AChE) and glutathione S-transferases (GST), and
lipid peroxidation levels (LPO) as effect criteria. The post-exposure gold content of
fish was also determined. At 20ºC, AuNP alone caused a significant reduction of the
fish predatory performance; MP alone caused no significant effects; and the
AuNP/MP mixture caused a decrease of the predatory performance and increased
LPO levels. The 5ºC increase of temperature modified the effects induced by
AuNP, MP and the mixture in some of the analysed parameters, and increased the
concentration of gold in the body of fish exposed to AuNP alone and in
combination with MP. Overall, the results indicate that AuNP (ppb range) are able
to induce toxic effects on P. microps juveniles, and that both MP and temperature
influence the toxicity of these nanoparticles to the tested species. These findings
highlight the need of more research on the combined effects of multi-stressors.
MO311
Examination of nanoparticle uptake in Euglena gracilis
X. Li, Environmental Toxicology; K. Schirmer, L. Sigg, Eawag / Environmental
Toxicology; R. Behra, Eawag / Department of Environmental Toxicology
Worldwide, the use of engineered nanoparticles incorporated in consumer products
has started to grow significantly. The entry of nanoparticles into aquatic
environment is likely, with potential impacts on freshwater ecosystems. Among the
few studies concerning interactions of nanoparticles with algae, toxic effects were
documented and the effective concentrations were reported. While it has become
clear that nanoparticles can be internalized into mammalian cells through plasma
membrane, most likely via endocytic mechanisms, little is known on the uptake of
nanoparticles in algae. The presence of a cell wall in addition to the plasma
membrane has been considered as an barrier against nanoparticle entry. In the
present study, we examined the uptake of fluorescent polystyrene nanoparticles
(PSNP), 50 and 500 nm, in the alga Euglena gracilis. Instead of a typical cell wall,
this alga species has a pellicle in surrounding the plasma membrane, and the pellicle
stripes are arranged diagonally on the surface with alternating pattern of ridges and
grooves. For the experiment, algae were cultured phototrophically and
heterotrophicall and were exposed to 0.25 mg/mL PSNP in both culture medium
under light at 20 ºC in a shaker. After 2, 24 and 72 hours, the cells and PSNP were
imaged with confocal laser scanning microscopy. The confocal microscopy images
did not evidence any uptake of PSNP in E. gracilis cells after 2 h exposure. The 50
nm PSNP were found mostly aligned with the pellicle stripes while in case of 500
nm PSNP, no nanoparticles were found associated with the cells. Long-term
exposures for 1-3 days lead to cell death. These results suggest that nanoparticle
internalization in E. gracilis cells is unlikely, even though cells are cultured in
heterotrophic medium. The size preference for PSNP adsorption onto pellicle
indicate that the adsorption is most likely driven by physical entrapment within the
pellicle strips. Key words: nanoparticle, algae, uptake, adsorption
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MO312
Toxicity of CuO nanoparticles to freshwater algae
J. Zhao; Z. Wang, Ocean University of China; B. XING, Department of Plant, Soil
and Insect Sciences / University of Massachusetts
CuO NPs exhibited toxicity to the eukaryotic alga Chlorella pyrenoidosa. This alga
had a higher tolerance for CuO NPs than the prokaryote alga, with a 72 h EC50 at
45.7 mg/L. Scanning electron microscopy (SEM) images showed that CuO NPs
were attached on algal cells and interacted with extracellular polymeric substances
(EPS) excreted by algae. Further transmission electron microscopy (TEM)
observation on the un-sectioned algal cell showed that EPS layer of algae was
thickened after CuO NPs exposure, indicating a possible protective mechanism.
Even though the presence of EPS layer, CuO NPs could still be internalized through
endocytosis and disposed in algal vacuoles. During interacting with algal cells,
transformation of CuO NPs was observed via TEM analysis. The toxicity
investigation revealed that the CuO-algae attachment did not induce any shading
effect but severe membrane damage was observed. Also, ROS generation and
mitochondrial depolarization could be another two reasons for the CuO NPs
toxicity. This is the first comprehensive study looking at the role of CuO attachment
and uptake in the toxicity to algal cells. This work will provide essential
information on understanding the role of NPs-algae physical interaction rather than
ion solubility in the nanotoxicity.
MO313
A certain shade of green: new insights into shading effects of nanoparticles on
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algal growth
R. Hjorth, Department of Environmental Engineering; S.N. Sørensen, DTU
Environment / Department of Environmental Engineering; M.E. Olsson, Technical
University of Denmark / Dept of Environmental Engineering; N.B. Hartmann,
Technical University of Denmark (DTU) / DTU Environment
Inhibitory effects of nanoparticles on algal growth have been the subject of many
scientific studies, of which some were designed also to elucidate the role of shading
as a potential cause of effects. Most of these studies have applied a physical
separation of algal cells and nanoparticle suspensions (e.g. Hartmann et al., 2010).
By using such methods, shading has generally been rejected as a cause of effects.
For very dark suspensions of platinum nanoparticles tested in a double-vial setup,
however, shading was found to contribute to the observed effects (Soerensen et al.,
2014). Nonetheless, such a test designs cannot detect effects caused by shading on a
cellular level caused by the encapsulation of the cells by particles. Encapsulation of
the algal cell may lead to a change in the physical growth conditions (light
intensity). A change in chlorophyll/carotenoid pigment ratio upon nanoparticle
exposure has been hypothesized to indicate shading on a cellular level (Wei et al.,
2010). Pigment composition is known to be affected by changes in light conditions
as a result of photoacclimation. Here we investigate the pigment composition of
green algae, Pseudokirchneriella subcapitata and how the composition change as a
result of nanoparticle exposure. Test glass vials with 4 mL algae and test solutions
were incubated on a shaker (300 rpm) at 20 ± 2 degrees C and continuously
illuminated using a cold light fluorescent tube emitting light in the visible spectrum.
We made a light intensity ‘calibration curve’ using natural density filters that allow
for 71, 50, 25, 13 and 6 % light transmission respectively and analysed the pigment
composition and content in the incubated algae by HPLC. Based on this calibration
curve, comparisons were made to the pigment composition in algae exposed to
nanomaterials. These investigations will assist to elucidate the effect mechanisms
of nanoparticles towards algae. Hartmann NB, et al 2010, Toxicology
269(2-3):190–197. Soerensen SN, et al 2014, in Science Across Bridges, Borders
and Boundaries: Programme Book. SETAC-Europe, Basel, Switzerland. Wei, C. et
al 2010, Journal of Environmental Sciences 22(1): 155-160.
MO314
Comparative performance of three photosynthetic species exposed to an
engineered nanomaterial with anti-corrosion properties
R. Martins, Department of Biology, University of Aveiro / Department of Biology
and CESAM Centre for Environmental and Marine Studies; M. Avelelas,
Smallmatek Small Materials and Technologies Lda; D. Tedim, Universidade de
Aveiro / Department of Materials and Ceramic Engineering CICECO; A.M. Soares,
Universidade de Aveiro / Department of Biology and CESAM; S. Loureiro,
Universidade de Aveiro / Biology
Corrosion of metallic structures is a serious worldwide problem, which has been
minimized with environmentally harmful corrosion inhibitors that are added to
protective coatings. Recently, some of those active compounds were successfully
encapsulated in novel “smart” engineered nanomaterials, namely layered double
hydroxides (LDHs). LDHs can be loaded with corrosion inhibitors such as
2-mercaptobenzothiazole (MBT), storing and releasing MBT only in specific
conditions coinciding with degradation phenomena. A potential advantage of this
approach is the limitation of spontaneous leaching of the loaded active ingredients
into the environment. In spite of LDHs being considered as prospective additives
for protective coating systems, both active compounds and nanocontainers may
also be bioavailable to organisms when released from the coating. Considering their
potential presence and fate in the environment, in the present study, two microalgae
species (chlorophyte Tetraselmis chuii and diatom Phaeodactylum tricornutum)
and one bacteria species (filamentous cyanobacteria Arthrospira maxima) were
exposed during 96h to MBT, unloaded LDH and LDH loaded with MBT (exposure
concentrations ranged from 10 µg.L-1 to 100 mg.L-1), following the OECD
guideline 201. Growth inhibition, pigments production, lipid peroxidation,
antioxidant responses (activity of catalase, glutathione reductase, glutathione
peroxidase), and detoxification mechanisms (glutathione-S-transferases activity)
were evaluated. Toxicity patterns were related to the behavior and fate of the three
compounds during the 96h of exposure. Comparing the toxicity of the three
compounds, higher concentrations of the free MBT were responsible by inducing
significant changes (p< 0.05) in the majority of the endpoints evaluated for all
species, particularly growth inhibition in most concentrations, along the exposure
period. Therefore, encapsulating anticorrosion compounds in smart nanocontainers
can be a promising and “green” approach for a sustainable environment.
MO315
Toxicity of novel anti-fouling engineered nanomaterials in two marine
photosynthetic species
M. Avelelas, Smallmatek Small Materials and Technologies Lda; R. Martins,
Department of Biology, University of Aveiro / Department of Biology and CESAM
Centre for Environmental and Marine Studies; M. Malheiro, M.J. Ferreira,
Smallmatek; A.M. Soares, Universidade de Aveiro / Department of Biology and
CESAM; R. Freitas, Biology; J. Tedim, Universidade de Aveiro Smallmatek
Small Materials and Technologies Lda / Department of Materials and Ceramic
Engineering; S. Loureiro, Universidade de Aveiro / Biology
Marine fouling affects immersed structures (e.g. bridges; buoys) in seawater
causing damages in their stability and security, loss of vessel’s speed with increase
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of CO2 emissions and an overall increase of costs on their maintenance. The FP7
project BYEFOULING combines diverse types of antifouling strategies and targets
specific fouling stages, where the Portuguese company Smallmatek is involved in
the development of novel engineered nanomaterials (ENMs) with antifouling
properties, and their toxicity assessment. Some of those ENMs were loaded with
commercially available biocides to achieve control over the leaching rate. These
biocides are specific for target species, but their toxicity to non-target species is still
sparse and additionally, no knowledge exists in terms of toxicity of those
encapsulated biocides. Therefore, before their industrial application in coatings, an
integrative ecotoxicity assessment is required, since in a real scenario these
compounds and their coating may be available to biota. In the present study two
marine species, the green microalgae Tetraselmis chuii and the diatom
Phaeodactylum tricornutum, were exposed during 96 h to free biocides, unloaded
ENMs and ENMs loaded with the biocides, following the OECD guideline 201.
Test concentrations ranged between 10 µg.L-1 and 100 mg.L-1. Growth inhibition of
both species was evaluated daily. Results showed that P. tricornutum was more
sensitive than T. chuii to the selected free biocides and their encapsulated forms.
Both biocides decreased significantly T. chuii growth above 100 µg.L-1, while
growth inhibition was observed in all exposure concentrations using P.
tricornutum. Unloaded ENMs did not induce toxicity in both species, apart from
100 mg SiN.L-1 that showed a significant growth inhibition. The encapsulated
biocides were less toxic for both species than the free ingredients. Further studies
should be carried out to assess potential biochemical and physiological changes on
non-target species, in order to have a holistic overview of their toxicity and to
promote a safe design of those ENMs.
MO316
The role of free metal ions in the interaction of zinc oxide and silver
nanoparticles with Chlamydomonas reinhardtii
A. Tierbach, Eawag; S. Pillai, Eawag Swiss Federal Institute of Aquatics; M. Suter,
Eawag; K. Schirmer, Eawag / Environmental Toxicology
Metal nanoparticles, such as zinc oxide and silver nanoparticles, are a source of
free metal ions and therefore of high concern. Bioaccumulation of metal ions
dissolved from nanoparticles can induce adverse effects by inhibiting biochemical
processes within the cell and perturbing metal homeostasis. In the present study the
behavior and toxicity of zinc oxide and silver nanoparticles towards the green
freshwater algae Chlamydomonas reinhardtii was investigated as part of the EU
project NanoMILE. In a first step, the nanoparticles were characterized in an
exposure medium with an ion composition similar to the surface waters of
Switzerland. The changes in the mean particle size, poly dispersity index, zeta
potential and the amount of released metal ions were measured over time. To
investigate, in the second step, the interaction of nanoparticles with the algae,
different physiological endpoints, including cell growth, photosynthetic yield and
ATP content were chosen. Our results demonstrate that a considerable amount
(>50%) of zinc oxide nanoparticles dissolved quickly in the exposure medium,
independent of the coating, making it difficult to address the effect of nano zinc. In
contrast, not more than 2% of silver nanoparticles were present as free silver ions.
Silver nanoparticles induced a 20 times lower toxicity (in terms of EC 50) on the
growth rate, photosynthetic yield and the energetic state of the cell than silver
nitrate, based on the total added silver. However, as a function of the free silver ion
concentration, silver nanoparticles were more toxic. Nevertheless, in the presence
of cysteine, a strong ligand for silver ions, the adverse effects of silver nanoparticles
were neutralized, indicating that silver nanoparticle toxicity is solely mediated by
free silver ions. The interaction of algae cells with nanoparticles is of high concern
as it influences the particle dissolution and bioaccumulation of silver ions.
However, upon exposure to silver, algae cells incite a defense mechanism which
enables them to mitigate the silver toxicity and to recover over time.
MO317
Influences of the coating on silver nanoparticle toxicity in a chronic test with
Daphnia magna
Y. Sakka, University of Bremen / General and Theoretical Ecology; A. Mackevica,
Technical University of Denmark / Environmental Engineering; L.M. Skjolding,
DTU / DTU Environment; A. Baun, DTU Environment / Department of
Environmental Engineering; J. Filser, University of Bremen
Sources for differences in silver nanoparticle toxicity at standardized conditions can
be numerous. They range from particle properties and their actual concentrations to
differences in uptake or depuration by the test organisms. In the present study we
compared the toxicity of two differently coated AgNP in a chronic Daphnia test.
One type of AgNP was coated with citrate (cAgNP), the other AgNP were generally
uncoated (pAgNP; p= pure), but sterically stabilized by an organic dispersant.
Particles with a similar shape and diameter were chosen. The focus of the study was
to relate observed differences in toxicity to characteristics of the AgNP, like size or
surface potential, or to their corresponding behaviour during the test, like
dissolution or uptake. The characteristics and the behaviour of the AgNP were
investigated for changes in stability and especially the release of silver ions. In
addition, uptake and depuration by the daphnids were compared. A chronic test was
run with both AgNP at the same time. The results of the study are currently being
analysed. The overall pattern of toxicity appears similar for both AgNP types,
however, the less stable citrate AgNP (cAgNP) are more toxic than the more stable
sterically stabilized AgNP (pAgNP). Whether this can be related to the
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concentrations in the test media, to the release of silver ions or to differences in
uptake or depuration by the daphnids will be presented on the poster.
MO318
Toxicity of Ag decorated ZnO nanocrystals to Daphnia magna
C.S. Azevedo, Biology; J. Rodrigues, T. Monteiro, F.M. Costa, Universidade de
Aveiro / Physics; A.M. Soares, Universidade de Aveiro / Department of Biology
and CESAM; S. Loureiro, Universidade de Aveiro / Biology
Nanoparticles (NP) are widely used in a variety of applications such as personal
care products, pigments, plastics, photovoltaic cells, biosensors, etc. With the
increase of their usage, research is being developed to increase or improve their
applicability. An example is the combination of more than one type of NP in the
same matrix in order to enhance/modify their properties and capabilities. The
addition of noble metals, such as silver, to the surface of zinc oxide nanoparticles
can enhance ZnO photocatalytic efficiency in a numerous applications such as in
photocatalysis, antibacterial effects and gas sensors. Since the toxicity of ZnO and
Ag nanoparticles has been already widely investigated, it is important to understand
if as combined they will have the same effects on organisms as expected, regarding
their individual toxicity. So, the aims of this work were: 1) to understand if the
toxicity of Ag decorated ZnO nanocrystals was similar to the toxicity of a separated
mixture of ZnO-NP and Ag-NP and 2) if their toxicity prediction can be based on
the toxicity of the mixture, and consequently on the individual toxicity. To achieve
that, immobilization (OECD 202), reproduction (OECD 211) and feeding inhibition
tests were carried out with Daphnia magna. First, single exposures were done with
ZnO-NP, Ag-NP and Ag decorated ZnO nanocrystals and then combined exposures
with a mixture of ZnO-NP and Ag-NP were performed. The results of the toxicity
of the Ag decorated ZnO nanocrystals were then compared with the toxicity of the
mixture, and it was observed that there were some deviations from the expected,
when predicting mixture and Ag decorated ZnO nanocrystals toxicity from
individual nanoparticle toxicity.
MO319
Immunotoxicity and genotoxicity of pristine and purified SWCNT to the
freshwater mussel Elliptio complanata
M. Revel, INRS-Institut Armand-Frappier; M. Fournier, Institut Armand
Frappier-INRS / Immunotoxicology Laboratory; P. Robidoux, Universite de
Sherbrooke / Aquatic and Crop Resource Development Portfolio
Production and development of carbon nanomaterials has increased for the past few
years. In Canada, the forestry industry experienced an economic crisis which has
led to the elaboration of new forestry products: nanomaterials, including
single-walled carbon nanotubes (SWCNT). Because carbon nanomaterials have a
large specific surface area giving them high adsorption capacity, they are closely
studied for drug targeting and water treatment. Indeed, this property is very
interesting for the removal of contaminants like metals in wastewater. Adsorption
of metals is greater for purified or functionalized carbon nanotubes. Production
increase of nanomaterials and applications for water treatment raises the question of
their direct but also indirect toxic effects on benthic organisms which may be
exposed. The adsorption properties of SWCNT may alter the bioavailability of
contaminants present in the medium and change the global toxicity of the mixture.
It is crucial to study the potential interactions between carbon nanomaterials and
environmental contaminants. Immunotoxicity and genotoxicity are frequently
investigated to study the effects of contaminants in aquatic environments. The
immunotoxic and genotoxic measurement parameters were highly developed with
bivalves because these organisms are present in a large distribution area and are in
contact with various contaminants. These parameters are relevant for assessing the
health of organisms and the quality of genetic information. The aim of our study is
to measure the direct and indirect immunotoxic and genotoxic effect of pristine and
purified SWCNT to the freshwater mussel Elliptio complanata. Our first goal is to
investigate the effects of SWCNT on viability, phagocytosis and DNA strand break
alone. Our second aim is to measure the same parameters in the presence of
Cadmium. Results of Immunotoxicity and genotoxicity testing will be presented.
MO320
Uptake and localization of fluorescent labelled gold nanoparticles in living
zebrafish (Danio rerio) using Light Sheet Microscopy.
L.M. Skjolding, DTU / DTU Environment; G. Asmonaite, University of
Gothenburg / Department of Biological and Environmental Sciences; R. Jolk, DTU
Technical University of Denmark / Department of Microand Nanotechnology; A.
Baun, DTU Environment / Department of Environmental Engineering; J. Sturve,
Goteborg University / Zoophysiology Dept
Despite nanoparticles being used in many different products and applications, the
effects and fate in the environment are still not well understood. Uptake of
nanoparticles into cells has been shown in vitro and in vivo. However, it is
challenging to find suitable methods to identify uptake and determine localization
on a whole organism level. Furthermore, methods used to identify nanoparticle
uptake have been associated with artefacts induced by sample preparation including
staining methods for electron microscopy. This study used Fluorescent Light Sheet
Microscopy (FLSM) to determine uptake and localization of fluorescent labelled
nanoparticles in living whole organisms with minimal sample preparation. Two
strains of D. rerio (wildtype AB and transparent Casper) were exposed to 50 nm
PEG coated gold nanoparticles (Au NP) synthesized with 1% of a fluorescent probe
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(FITC). The fish were exposed to the particles through the diet or the water phase in
a series of separate experiments. In the dietary exposure experiments Artemia
salina were exposed to 1 mg Au/L for 24h before being fed to D. rerio. For
exposure through the water phase 1 mg Au/L was added directly to aquaria holding
the fish and non-exposed A. salina was used for feeding. Imaging of D. rerio was
done after 1, 3 and 7d of uptake and again after 1 and 3d of depuration with FLSM
for both dietary and aqueous exposures. Though the FLSM proved to be excellent
for in vivo detection of NP, it was found that the opaqueness of wildtype AB
zebrafish hindered deep penetration of the light thus yielding less clear images
compared to the Casper strain. A time dependent increase in fluorescence was
observed in the gut region of the fish after dietary exposure. No fluorescence was
observed outside the gut channel indicating no or limited transfer of AuNP outside
the gut region. Fish exposed through the water phase showed adherence of AuNP to
fins and especially gills. Strong fluorescence signal was also observed in guts of
fish due to passive intake or drinking of exposed water. Fluorescence was also
detectable in parts of the head which could indicate uptake to the brain through the
olfactory tract. During the depuration phase the fluorescent signal decreased with
time for both exposure scenarios. These results suggest that the route of uptake is
pivotal for localization and transport of nanoparticles in zebrafish. Furthermore, the
study shows the suitability for whole imaging of living organisms using FLSM.
MO321
Development of an in vitro tool based on the use of fish cell lines to assess the
cytotoxicity of engineered nanomaterials
L. GALBIS, INIA - National Institute for Agricultural and Food Research and
Technology / Department of Enviroment; M. Fernandez-Cruz, INIA - National
Institute for Agricultural and Food Research and Technology / Environment; J.
Navas, INIA - Madrid
The production and application of engineered nanomaterials (ENMs) is rapidly
increasing. Development of suitable models for screening possible toxic effects of
ENMs is essential to protect aquatic organisms and support the sustainable
development of the nanotechnology industry. Studying the toxicity of ENMs with
in vitro systems will provide valuable information for risk assessment, and help to
determine their interactions with cellular biomolecules. We have studied the effects
of several ENMs in two fish cell lines (macrophages and hepatocytes), to elucidate
their involvement in cellular viability and immunity mechanisms. The ENMs tested
were the pristine forms of CuO (used as antimicrobial wood coating), WCCo (a
ceramic material that improves the hardness of the products),
Multi-Walled-Carbon-Nanotubes (MWCNTs; used as antifouling bio-adhesion and
coating lightweight, conductive plastics), Organic Pigment Red 254 and Fe2O3
(coloured plastic composites). Cells exposed to CuSO4, CoCl2 and Na2WO4 salts
were used as controls. Before exposing the cells, a suitable method for dispersion of
ENMs in cell culture media was established. The effectiveness of this method was
evaluated by measuring the stability and hydrodynamic size of particles by
Dynamic Light Scattering, at 0h and after 24h of incubation under culture
conditions. Stable dipersions were obtained, except for CuO, where some
aggregation is detected. MWCNTs yield a polydisperse pattern that is maintained
along 24h. Cytotoxicity assays were performed after 24h of ENMs exposure,
evaluating simultaneously three different endpoints that cover three mechanisms of
cytotoxicity: metabolic activity (using the Alamar Blue assay), plasma membrane
integrity (CFDA-AM assay) and lysosomal functionality (NR assay). The
involvement of ENMs in cell viability was also studied at subcellular level by
electron microscopy. Cytotoxic effects (cell viability below 80% of control levels)
are mainly produced by CuO (25 µg/ml) and MWCNTs (12.5 µg/ml), at
metabolism and membrane levels, respectively. The rest of ENMs show negligible
effects on cell viability. The implementation of these in vitro, short-term
cytotoxicity assays for testing different nanomaterials is the first step for the
development of predictive tools that allow estimating the possible toxicity of ENMs
in more complex (in vivo) systems. Acknowledgements - This research was
supported by FP7-SUN project (Grant Agreement No. 604305).
MO322
Association between aqueous phase nanoparticles (TiO2 and SiO2) and
dissolved Cu2+ assessed by evaluation of Cu2+ bioavailability in zebrafish.
D. Patsiou, Heriot Watt University / School of Life Sciences; J. Kalman, School of
Life Sciences; T.F. Fernandes, T.B. Henry, Heriot-Watt University / School of Life
Sciences
Environmental concerns over engineered nanoparticles (NPs) include the potential
that NPs can associate with other substances (e.g., toxicants) and these associations
lead to changes in NP physicochemistry, environmental fate, and toxicity of the NP
and the associated substances. Some NPs present a negative surface charge in the
aqueous phase and dissolved cations (e.g., toxic metal ions) may become
associated; however, there is little information on the changes in NP
physicochemistry or cation bioavailability after these associations occur. The
objective of this study was to investigate whether copper ions (Cu2+) associate with
negatively charged NPs in the aqueous phase, impact NP physicochemistry, and
lead to changes in Cu2+ bioavailability in larval zebrafish, Danio rerio. Initial work
focused on TiO2 NPs, P25, and a 1 g/L stock of TiO2 NPs was prepared in deionized
water and sonicated twice for 8 min at room temperature before dilution to 1-10
mg/L and evaluation of NP physicochemistry by dynamic light scattering and
nanoparticle tracking analysis. The potential for Cu 2+ to associate with TiO2 NPs
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was determined by evaluating changes in the concentration-response (mortality)
curve for larval zebrafish exposed to Cu2+. Parallel Cu2+ dilutions (0-410 μg/L) were
prepared, 1 mg/L of TiO2 NPs (non-toxic based on previous experiments) was
added to one dilution series, and mortality of zebrafish was assessed from age
96-168 h post fertilization. Larvae exposed to sub-lethal Cu2+ concentrations were
collected for assessment of metallothionein (MT2) gene expression. For 5 mg/L
TiO2 NP, the z-potential was -6.45 mV and the hydrodynamic diameter was 522 ±
160 nm (PDI>0.5) (mean ± SD). When larvae were exposed to Cu 2+, the 48-h lethal
concentration (LC50) was 185 µg/L, and when 1 mg/L of TiO2 NPs were present
the acute toxicity of Cu2+ was reduced (LC50 was 138 µg/L). Results support the
hypothesis that TiO2 NPs have a negative surface charge in the aqueous phase, and
that Cu2+ ions associate with TiO2 NPs and become less bioavailable. Ongoing
research will investigate changes in TiO2 and SiO2 NP physicochemistry upon
association with other substances and how these associations influence substance
bioavailability. This research is supported by EU FP7 Future Nano Needs,
“Framework to respond to regulatory needs of future nanomaterials and markets”.
MO323
Ecotoxicology of Gold Nanomaterials: Effects on periphyton, L. Stagnalis, and
H. Azteca in an aquatic food chain study
M. Hudson, University of Michigan / School of Natural Resources and
Environment; A. Burton, University of Michigan / School of Natural Resources
Environment; D. Costello, Kent State University / Biological Sciences
The field of nanomaterials has been rapidly expanding and, in particular, gold
nanomaterials (AuNM) are of special interest because of their growing number of
applications in medicine, therapeutics, cosmetics, sensing, catalysis and the
electronic industries. This expanding use of nanomaterials could pose a serious
concern to aquatic environments and research into the toxicity and potential trophic
transfer of nanomaterials at environmentally relevant exposure concentrations is
needed. This study investigated the uptake and movement of AuNMs through an
aquatic food web. Field-collected (Huron River, Ann Arbor, Michigan, USA) and
lab cultured (Oscillatoria) periphyton were exposed to AuNM in a closed
recirculating flume system with three treatments: control (0 µg/L), low (100 µg/L),
and high (500 µg/L), respectively. AuNM quickly aggregated and precipitated from
the water column and gold was measured in periphyton. Hyalella azteca and
Lymnaea stagnalis were then exposed to periphyton from the flumes for 24 h before
being transferred to clean systems for a 24 h depuration period. Gold was detected
in L. stagnalis (high average 2.3 µg/L and low average 1.8 µg/L dry weight) but not
in H. azteca, which may have been attributed to their unique feeding mechanisms.
No significant mortality or biomagnification in either L. stagnalis or H. azteca was
observed. The results suggest that the trophic transfer of AuNM is organism
specific and that selective feeding by macroinvertebrates, and the settling and
aggregation properties of AuNM are important when considering its fate in the
environment and movement through aquatic food webs.
MO324
The cytotoxical effects in human prostate carcinoma cell line (22Rv1) exposed
to different sized silver nanoparticles
J. Kang; N. Hong, Chonbuk National University; Y. Jung, R. Kim, Korea Institute
of Toxicology; J. Park, Korea Institute of Toxicology / Center for Environmental
Biotechnology
Silver nanoparticles (AgNPs) are widely used in a various industrial and
commercial fields because of their string antibacterial activity. In many previous
studies, however, the cytotoxicity of AgNPs in several human cells were suggested.
Additionally, the accumulation around brain, ovary and testis of rat was recently
reported. In this study, we exposed three different sized AgNPs (10, 20 and 50 nm)
to the human prostate carcinoma cell line (22Rv1) and measured the cytotoxical
effects such as cell viability, reactive oxygen species (ROS) generation and change
of calcium ion concentration. The cell viability and ROS generation on 22Rv1
exposed to AgNPs were size- and dose-dependent. The cell viability was the lowest
at 10 nm AgNP (AgNP-10) whereas the highest at AgNP-50. Also, the highest level
of ROS was observed at AgNP-10 whereas the lowest was did at AgNP-50.
Besides, we investigated the potency of endocrine disruption of AgNPs by
measuring the luciferase activity induced by binding between androgen and
androgen receptor, from which the reduced luciferase activity. These results
suggests that a long-time exposure of AgNPs in human can cause the toxicological
effects in the reproductive or endocrine systems.
MO325
The non-invasive continuous monitoring of sub-toxic oxidative stress
triggered by nano-TiO2 in Chlamydomonas reinhardtii using a new biosensor
N. von Moos, University of Geneva, Institut F.A. Forel / Institut FA Forel; V.
Koman, C. Santschi, EPFL Swiss Federal Institute of Technology in Lausanne;
V.I. Slaveykova, University of Geneva / Section of Earth and Environmental
Sciences Institute Forel and Institute for Environmental Sciences
Thanks to its photoactivity and opacity, nano-TiO2 is one of the most common
engineered nanomaterial found both in industrial applications as well as in
numerous consumer products. Its release into natural aquatic systems is inevitable.
Its ecotoxicological hazard mainly lies in its photocatalytic activation by UV, the
generation of reactive oxygen species (ROS) and subsequent oxidative stress.
Though the current knowledge base suggests moderate overall toxicity of
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nano-TiO2 towards aquatic microorganisms, further monitoring and investigation is
nonetheless required to elucidate its sub-toxic and especially chronic effects. The
aim of this study is to follow the dynamics of extracellular and intracellular ROS
generation within 1 h, elucidate the modifying effects of exposure conditions
(exposure concentration, medium, UV) on the sub-toxic effects of nano-TiO2 as
well as to compare the results obtained by two different, ROS detecting techniques
viz. flow cytometry (intracellular ROS) and a newly developed, highly sensitive
biosensor (extracellular H2O2) based on the absorbance spectrum of cytochrome c.
By integrating the data obtained this way, we aim to both contribute to a better
understanding of the underlying toxicity mechanisms of NPs towards aquatic
microorganisms as well as to show the applicability of a promising new method for
the non-invasive, real-time and continuous investigation of sub-toxic oxidative
stress in AMOs. Results suggest that environmental matrices may mitigate ROS
inducing effects at the tested exposure concentrations. Furthermore, we found that
nano-TiO2 exert sub-toxic effects to C. reinhardtii despite the heavy agglomeration
observed in the exposure media at physiological pH. What is more, the biosensor
seems to provide a higher sensitivity towards ROS levels than the fluorescent
probes used for flow cytometry and as such may lend itself well to the mechanistic
investigation of sub-toxic, cellular effects by a new approach.
MO326
The marriage of biological systems with carbon nanomaterials: Systematic
investigations of interactions and induced mechanisms
C. Dinu, R. Eldawud, West Virginia University / Chemical Engineering; Y.
Rojanasakul, West Virginia University / Basic Pharmaceutical Sciences
Carbon nanomaterials have been explored for a wide variety of applications from
fiber optics, to conductive plastics, and from composites to molecular electronics.
More recently, their “bottom-up” functionalization with proteins, carbohydrates, or
nucleic acids opened up exciting research directions in biolabeling, biodetection,
biomolecule delivery, bioseparation or regenerative medicine and tissue
engineering. This research presentation will provide on overview of the research
directions in Dinu’s Lab at West Virginia University; aspects related to the
nanomaterial-biological molecule nanointerface reactions, nanomaterial-induced
toxicity and cellular biophysical changes, as well as nanomaterial-induced effects
on the cell-cell interactions and nanomaterials-induced toxicity will be discussed.
The goal is to provide a systematic analysis of the “good, the bad and the ugly”
sights of carbon nanomaterials and means to understand and control their interface
with biomolecules and cellular systems for applications ranging from molecular
diagnostics to environmental protection.
MO327
Influence of copper oxide nanoparticle shape on bioaccumulation, cellular
uptake and effects in the estuarine sediment-dwelling polychaete, Nereis
diversicolor
A. Thit Jensen, Roskilde University / ENSPAC; A. Dybowska, Natural History
Museum London / Mineralogy; C. Købler, Technical University of Denmark; G.
Kennaway, Natural History Museum / Imaging and Analysis Centre; H. Selck,
Roskilde University / Dept Environmental Social and Spatial Change
CuO nanoparticles (NPs) released into the aquatic environment will likely
accumulate in the sediment, where sediment-dwelling organisms may be exposed.
Here we synthesized, characterized and studied bioaccumulation, internalization
and effects of CuO NPs with different shapes: Spheres (CuO-S), Rods (CuO-R) and
Spindles (CuO-Spi) in the benthic ragworm Nereis diversicolor. Worms were
exposed for 10 days to uncontaminated sediment (control) or Cu-spiked sediment
with CuO NPs or aqueous Cu (Cu-Aq, CuCl2) at 7, 70 and 140 µg Cu g-1 dw
sediment. All Cu forms were accumulated in worms in a concentration dependent
manner. Only Cu-Aq resulted in avoidance behavior, suggesting that worms can
detect and avoid aqueous Cu in sediment, but not CuO NPs. Transmission electron
microscopy of gut sections indicated limited presence of CuO NP-like objects in the
gut. Whether accumulated Cu from CuO NP exposure was internalized as particles
is still unclear. Overall, Cu form (Cu-Aq vs CuO NP) and exposure concentration
may be more important for bioaccumulation and adverse effects than CuO NP
shape.
MO328
Enhanced toxicity in human and fish cell lines after co-exposure to Cu
nanoparticles and non-toxic concentrations of ZnO nanoparticles.
D. Hernandez-Moreno, INIA / Environment; L. Li, Research Center for
Eco-Environmental Sciences; M. Connolly, INIA National Institute for
Agricultural and Food Research and Technology / Environment; E. Conde, M.
Fernandez, CIEMAT; M. Schuster, Technische Universität München / Chemistry;
J.M. Navas, M. Fernandez-Cruz, INIA - National Institute for Agricultural and
Food Research and Technology / Environment
The main goal of this study was to evaluate the response of a human and a fish
hepatoma cell lines (HepG2 and PLHC-1, respectively) to the coexposure of
increasing concentrations of a copper nanoparticle (CuNP) and a non-toxic
concentration of zinc oxide nanoparticles (ZnONPs) after a 48 h exposure. Cell
lines were exposed to a 50 nm CuNP at a range of concentrations (0.39-25.0 μg/mL)
alone or together with a non-toxic concentration (6.25 μg/mL) of two different
ZnONPs (25 and 100 nm). To establish the contribution of Zn ions to the toxicity
caused by ZnONPs, cells were also co-exposed to CuNPs and to supernatants
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obtained after centrifugation (5500 rpm for 2 h at 4 °C) of ZnONPs suspensions.
Viability of cells was evaluated by three different cytotoxicity assays, the
tetrazolium salt reduction (MTT) assay, the CFDA-AM assay and the neutral red
uptake (NRU) assay. In order to obtain additional data, to clarify the mechanisms of
toxicity, the total intracellular copper and zinc content in both cell lines after 48 h of
exposure was determined by means of inductively coupled plasma-mass
spectrometry (ICP-MS) after acid digestion. Metal content was evaluated using a
non-toxic and the highest concentration of CuNP (6.25 and 25 µg/mL), alone or in
co-incubation with ZnONP suspensions. The co-incubation of both cell lines with
CuNPs and ZnONPs increased the toxic effect observed for the CuNP alone with a
more pronounced effect in the human cell line. The highest toxicity was reached
with the largest NP of ZnO. There was no cytotoxic effect when co-incubation with
Zn ions was performed, indeed Zn ions seems to modulate the cytotoxic effect of
copper, showing an enhancement of viability at all the concentrations of Cu in
PLHC-1 cells and at 25 µg/mL in HepG2 cells. This result indicate that the ZnONP
is the responsible of the toxic effect and not the Zn ion. In both cell lines, the
intracellular zinc content increased with the increasing CuNPs concentrations
although it was not statistically significant in the fish cell line. Additionnaly, a
concomitant decrease in the intracellular copper concentration was only observed in
the human cell line. The obtained results suggest that the presence of increasing
concentrations of CuNPs enhanced the internalization of ZnONPs, which could be
the responsible of the increased toxicity in the co-exposure experiments.
Acknowledgement – Financially supported by INIA project AT2011-001 and FP7
project GUIDEnano 604387.

Modelling of pesticides and biocides fate and exposure in a
regulatory context (P)
MO329
Evaluation of a new test design for the determination of a substance specific
plant uptake factor (PUF) for use in regulatory fate modeling
M. Lamshoeft, Bayer CropScience AG / RD; H. Resseler, Syngenta Agro GmbH;
G. Reinken, Bayer CropScience AG; C. Schriever, BASF; S. Schubert, Dow Agro
Sciences LLC; J. Webb; S. Webb, The institute of environmental and human health;
B. Zillgens, DuPont de Nemours Deutschland GmbH; D. Keenan, Ricerca
Biosciences; W.J. Doucette, Utah State University / Utah Water Research
Laboratory; G. Fent, RLP Agroscience; V. Gourlay, Rheinland-Pfalz AgroScience
GmbH; K. Malekani, Smithers Viscient / Environmental Fate and Metabolism; S.P.
McLaughlin, Smithers Viscient / Department of Environmental Fate; P. Rooney,
W. vanBeinum, FERA; B. Rieder, Eurofins Agroscience; M. Traub; S. Swales,
Smithers Viscient ESG; K. Weinfurtner, K. Derz, IME Fraunhofer; K.
Kemmerling, VCI; M. Letourneau, J. Martin, N. Marchessault, Smithers Viscient
In recent years the estimation/quantification of uptake into plants of plant
protection products (PPP) has received increasing attention as the process reduces
the quantity of PPP and their metabolites available for leaching. The plant uptake
factor (PUF) accounts for this process in the commonly used fate models for
leaching i.e. FOCUS PEARL, FOCUS PELMO and FOCUS MACRO. However,
an approved protocol for a standardized test design is not yet available from official
bodies such as the OECD and consequently the level of acceptance of
experimentally derived PUF values differs across various authorities. The German
Crop Protection Pest Control and Fertilizer Association (IVA) as well as the
European Crop Protection Association (ECPA) have made proposals in the past of
how to derive the PUF from simple laboratory studies. These proposals have been
discussed with stakeholders and a new study design has been developed for
deriving plant uptake values for plant protection products to be used in regulatory
leaching models. The IVA/ECPA working group “PUF” has therefore coordinated
a ring test to evaluate the new protocol which has taken into account improvements
that were suggested by academia and regulatory authorities during a workshop held
in York (UK) in September 2013. The workshop was conducted to establish a
common understanding of plant uptake science and its implementation in the
leaching models. Ten participating organizations conducted a ring test based on the
new protocol to derive plant uptake factors for [14C]-1,2,4-Triazole (conc. 100µg/L)
in wheat by means of a hydroponic system. During eight days of incubation data on
pH, oxygen level, biomass, and evaporation loss were generated. The stability of
test substance and the translocation into roots and shoots was determined by
separate quantification of both plant parts and the resulting plant uptake factors
were calculated. The ring test experiments within the ten participating laboratories
were completed late 2014. The IVA/ECPA working group “PUF” performed the
overall statistical analyses including reliability, reproducibility within and across
laboratories and evaluated reports on the practicability of the test design. Here we
are presenting the results of the ring test and proposed further actions in order to
generate future guidance and a standardized protocol for the determination of plant
uptake factors of plant protection products for use in regulatory fate modeling.
MO330
Statistical analysis of MARS weather data to derive a "Realistic worst case
rainfall" for a simple wash-off estimation
G. Reinken, Bayer CropScience AG; T. Schad, EnSA; S. Bub, BCS
A recent draft EFSA guidance published on the 10 July 2014 introduces a proposal
of crop canopy processes to be employed for the soil exposure assessment. This
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proposal to consider effects of wash-off introduces a significant change to the status
quo which needs to be discussed and adequately aligned to other exposure areas.
Alternative approaches may be equally valid but may offer particular advantages.
An alternative approach to consider effect of wash-off on the fraction reaching soil
is to estimate a simple soil loading by assuming a realistic worst case rainfall event.
Suitable rainfall amounts and return frequencies of rainfall can be derived from
publicly available data, such as weather data of the FOCUS scenarios or MARS
weather data. A detailed statistical analysis of MARS weather data is presented and
discussed. The analysis is based on daily MARS weather data (25 km x 25 km grid,
JRC 2014) focusing on grids of agricultural use (CORINE CLC 2006, EEA 2013).
Simple and appropriate statistical endpoints were derived for the temporal and the
spatial dimension and were discussed against potential protection goals. The
outcome is compared to an evaluation of FOCUS weather data. \n [1] JRC (2014):
AGRI4CAST Interpolated gridded meteorological data of Europe.
http://agri4cast.jrc.ec.europa.eu/DataPortal/Default.aspx [2] EEA (2013): CORINE
Land Cover 2006 – European Environment Agency, Denmark. Available
at: http://www.eea.europa.eu/data-and-maps/data/clc-2006-vector-data-version-3
MO331
Understanding foliar wash-off: Elucidating structure-function relationships
from nanoscale simulations of plant protection products on leaf surfaces
M.N. Jochum, L. Garcia, Crop Protection; B. Gottesbueren, BASF SE / Crop
Protection
Wash-off of foliar applied plant protection products can result in different temporal
exposure patterns of pesticides on soil (i.e. determined by the rain distribution
pattern). Current environmental fate regulatory assessments may use worst case
assumptions, but higher tier refinements are not yet available due to a lack of
understanding of the key factors involved. Using molecular modeling, we aim to
gain a better understanding of the relevant contributions from the formulation
components at the nano/micro-scale. To do this, we have developed a software tool
which builds a coarse-grained model based on a fragment-based representation of
the underlying chemical structure and the octanol-water partitioning for (i) the
active ingredient(s), (ii) the dispersing agent(s), and (iii) the solvent composition
for a given formulation. The leaf surface is represented by a generic wax layer with
tunable roughness (from a plain surface to a nano-pillar coverage of variable
density) to take into account a wide range of surface morphologies representative
for crops of different type/age. By determining how individual components of a
given formulation are distributed on the leaf surface with respect to the aqueous
phase of the applied product, we can then estimate its wash-off potential.
MO332
Experimental determination of foliar wash-off factors for modelling purposes
E. Hein; G. Reinken, Bayer CropScience AG
The foliar wash-off factor is a compound and product (formulation) specific
modelling input parameter relevant for the aquatic exposure assessment after foliar
application [1]. To ensure a realistic worse case for soil residues, the foliar
wash-off factor was originally set to a default value of 0.5 cm-1 for FOCUSsw
calculations. EFSA proposed later a more conservative default value of 1 cm-1 [2], if
no experimental data are available. The use of measured refinement values for the
wash-off fraction reflects specific compound behaviour and is part of FOCUS
guidance [1] and accepted by EFSA [2]. Recently EFSA published a draft guidance
document in which the foliar wash-off factor also needs to be considered for the soil
exposure assessment [3]. Thus, the foliar wash-off factor may be experimentally
determined if a refinement is needed for the aquatic or soil exposure assessment of a
specific compound. A generic frame work of an experimental study design has been
derived in a workshop organised by the European Crop Protection Association
(ECPA). This frame work was used for the experimental determination of wash-off
factors for modelling purposes. Measured wash-off factors are presented and
discussed for different compounds of foliar applied products. References [1]
FOCUS (2001)“FOCUS Surface Water Scenarios in the EU Evaluation
Process under 91/414/EEC”. Report of the FOCUS Working Group on
Surface Water Scenarios, EC Document ReferenceSANCO/4802/2001-rev.2,
245 pp. <strong>[2] EFSA (2012)Scientific Opinion on the science behind the
guidance for scenario selection and scenario parameterisation for predicting
environmental concentrations of plant protection products in soil., EFSA
Journal 2012;10(2):2562, 76pp. <strong>[3] EFSA (2014)\nDraft EFSA
Guidance Document for predicting environmental concentrations of active
substances of plant protection products and transformation products of these active
substances in soil. http://www.efsa.europa.eu/en/consultations/call/140710.htm, 64
pp.
MO333
Analysis of wash-off impact on soil loading of agrochemicals at European level
J. van de Veen, Tier3 Solutions GmbH; G. Reinken, Bayer CropScience AG
Jan Renger van de Veen1, Gerald Reinken2 1 tier3 solutions Gmbh, 2Bayer
Cropscience AG E-mail contact: janrenger.vandeveen@tier3.de,
jrvandeveen@hotmail.com Keywords: soil risk assessment, plant protection
products, fraction reaching soil, wash-off A recent draft EFSA guidance published
on the 10 July 2014 introduces a proposal of crop canopy processes to be employed
for the soil exposure assessment of agrochemicals. This proposal to consider effects
of wash-off introduces a significant change to the status quo which needs to be
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adequately aligned to other exposure areas. The described EFSA approach is
limited to PECsoil, covers only a limited number of crops and allows no use of
measured wash-off refinement values. An alternative approach may be to consider
effects of wash-off not by the means of insufficient harmonized FOCUS models,
wrt canopy processes, but based on a model independent calculation assuming a
single realistic worst case rainfall event. In this way the additional soil loading due
to wash-off could be manually added to the amount reaching the soil at day of
application. Within this study detailed analyses were investigated to evaluate the
additional soil loading caused by wash-off of agrochemicals at European level. The
spatial computation assumes standard FOCUS weather data and a simplified crop
canopy model as proposed in the draft EFSA soil guidance. Effects of the weather
data of different agro-climatic regions within EU on the wash-off soil loading are
presented and discussed. Outcome is compared to a wash-off loading based on a
single realistic worst case rainfall event. The impact of additional parameters,
resulting from application timing or product label, is addressed.
MO334
A simple Approach for the Estimation of Crop Interception Values for Leaf
Development Stages
D. Nickisch, Environmental Fate Modeling; U. Böttcher,
Christian-Albrechts-Universität zu Kiel / Institute of Crop Science and Plant
Breeding; E. Ditter, Environmental Fate Modeling
Crop interception values established by the FOCUS Groundwater Scenarios
Workgroup in 2000 and used for the estimation of predicted environmental
concentrations in soil and groundwater are remarkably based on a limited
experimental dataset. Thus, a literature review was carried out in 2010 on behalf of
EFSA to collect data for spray plant interceptions. Out of a total of 55 relevant
references, not more than 20 were available for a few arable crops, and data for leaf
developmental stages (BBCH 10 - 19) was even more limited. Surprisingly, there
were even negative interception values in a few cases. The EFSA literature review
showed that reliable data is not publicly available in an appropriate amount. Thus,
we tested a simple approach that allows an estimation of the interception values for
early crop development stages. The leaf area index (LAI) or soil cover determines
to a great extent the potential fraction of the substance that is intercepted by the
crop. Therefore, we determined the soil cover by taking digital photographs for
several crops (wheat, maize and oilseed rape) at early growth stages. Photographs
were taken directly above the crop. Afterwards, the proportion of the green parts of
the photograph was determined with an algorithm to estimate the ground cover of
the crops. Since a digital photograph represents a two dimensional area, we assume
that the ground cover represents a conservative estimation for the interception
values. In addition, the LAI values were occasionally measured by a destructive
method, representing the three dimensional area, which represents the maximum
interception potential of a crop. First results confirmed that the interception values
estimated by a photograph are conservative in comparison to the LAI values. The
interception values varied considerably within the range given by the FOCUS
guideline for BBCH 10 – 19. In general, a considerable soil cover could be
estimated at early crop growth stages. The magnitude of soil cover at emergence
depends to a great extent on the row spacing and sowing distances of the crop. Our
simple approach represents a cost effective method for a conservative estimation of
interception values for leaf development stages of all FOCUS crops.
MO335
A Pesticide Application Timer (PAT) for the FOCUS groundwater models
M. Wang, WSC Scientific GmbH / Dept Efate Modelling; B. Kind, A. Guckland,
WSC Scientific GmbH
For the registration of plant protection products in the EU a groundwater risk
assessment must be performed to demonstrate the safe use. The FOCUS
groundwater models (e.g. FOCUS-PEARL 4.4.4, FOCUS-PELMO 5.5.3) used in
the risk assessment, require the input of application dates, which will then be used
for each year of the simulations. Consequently, some applications might co-occur
with bad weather conditions, i.e. heavy rainfall on day of application or on the
following days. The modelling contradicts with good agricultural practice, as
farmers would choose more appropriate dates. As the timing of rainfall on the days
following application influences the amount of the pesticides washed off from plant
surfaces and leaching into soil, the current procedure can result in unrealistic
groundwater contamination. In the surface water assessment, this problem was
solved by inventing the "Pesticide Application Timer" (PAT) in FOCUS-SWASH,
which selects the application dates on the basis of certain rules. The user provides a
time window in which the application(s) should occur. For groundwater modelling,
however, no such tool is available up to date. Therefore we developed such a tool,
which is capable to identify realistic application dates for groundwater modelling.
This tool is based on the same rules and suitable application dates are identified for
each year. These dates can be entered in the groundwater models ensuring that this
procedure corresponds well with the good agricultural practice of farmers. We
show that groundwater concentrations can be considerably different when using
realistic vs. unrealistic application dates. The magnitude of these differences
depends on substance properties, scenario and climate.
MO336
Evaluation of software packages for degradation kinetics
J. Ranke, Johannes Ranke, wissenschaftlicher Berater; M. Winkler, Federal
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Environment Agency (UBA); S. Meinecke, Umweltbundesamt
Data from degradation experiments in various environmental media are routinely
evaluated using different software packages to derive parameters that can be used
for the purpose of fate modelling or for comparison with regulatory trigger values in
the environmental risk assessment. Especially parameter estimation for degradation
models including formation and decline of transformation products or phase
transfer processes, while possible in almost any programming language or
mathematical software toolkit, is greatly simplified by software tools that have been
tailored to this task. The software packages ModelMaker and KinGUI v.1 that were
frequently used for this purpose have not received any updates since many years.
Meanwhile, some new, actively maintained tools have been published that
specialise in fitting solutions of systems of differential equations to experimental
data. This poster reports the results of a multicriteria evaluation of these software
tools on behalf of the German Federal Environment Agency (UBA), including a
validity check using a number of example datasets. The system of evaluation
criteria established for this purpose includes the areas of functionality,
performance, user interface and user friendliness, extensibility and documentation.
The weighting of the criteria, which was agreed with UBA, is different for two user
groups A and B. For user group A, which should represent 80% of the use cases, the
focus is on usability. For user group B, the flexibility in the model definition is most
important. After the screening of at first 15 candidate tools the software tools
KinGUII, gmkin, CAKE and OpenModel were selected for the further check of
validity and final rating. A validity check was performed by comparing the results
for a suite of partly newly generated test datasets. Generally, good agreement
between the tools was observed for datasets with up to three metabolites. For the
different tools, user options were identified that should be taken care of in order to
obtain results that are as reliable as possible. KinGUII and gmkin obtained the
highest scores in the final evaluation for user groups A and B. CAKE was found to
be a valid alternative for user group A, provided the degradation scheme is
sufficient for the dataset at hand. Subject to some caveats, the flexible OpenModel
software package that is built using a different technical basis was found to be a
possible independent alternative for user group B.
MO337
Long-Term Freundlich Sorption Coefficients Derived from Terrestrial Field
Accumulation Studies
R. Sur, Bayer CropScience LP / Environmental Safety
Time-dependent sorption (TDS) is a common compound property that allows for a
realistic description of the mobility of agrochemicals in the vadose zone of the soil
and can eventually improve the predictions of leaching to groundwater. In the
present study two terrestrial field accumulation studies, that had been run between
six and eight years to reach plateau levels in soil, were used to derive Freundlich
sorption coefficients representative of the long-term transport characteristics of an
active ingredient in the field. Depending on the trial site Freundlich sorption
coefficients were found to be 1.5- to 2.5-fold greater in the field than the
equilibrium Freundlich sorption coefficients derived from standard laboratory
adsorption/desorption studies according to OECD guideline #106. It was shown
that using these increased sorption coefficients is equivalent to using the two-site
TDS model as implemented in the European FOCUS numerical leaching models to
describe downward movements of compounds in the soil column more realistically
than using equilibrium sorption only. The findings were further backed by results of
a laboratory TDS study suggesting that the TDS effects observed in the field were at
least as pronounced as found in the laboratory.
MO338
Modelling and experimental evidence of low pesticide persistence in the
context of PBT assessment
B. Jene, BASF SE / Environmental Fate
Substance persistence needs to be evaluated for PBT assessment which is required
under different regulations for chemicals, biocides and pesticides. For pesticides the
REGULATION (EC) No 1107/2009 does not permit EU registration of substances
that meet all three PBT criteria. If two out of three criteria are met the substance will
become candidate for substitution (CfS) with limited registration time (only seven
years) and comparative assessment on product level in the member states. A crucial
aspect is the reference temperature of the half-lives that are used as criteria to
characterize a substance as persistent in soil and sediment (DT50 > 120 days) or
fresh water (DT50 > 40 days). Whereas for pesticides the DG SANCO working
document on POP, PBT and vPvB requires a reference temperature of 20 °C for
industrial chemicals and biocides the DT50 values are usually normalized to a
reference temperature of 12 °C. Using a Q10 value of 2.58 (EFSA, 2007)
extrapolation from 20 °C to 12 °C results in a 2.1-fold greater half live and
substances that are considered not persistent at 20 °C could be labelled as persistent
at a reference temperature of 12 °C. In the context of harmonization of the PBT
criteria amongst different legislations it should be evaluated which reference
temperature is appropriate to characterize substance persistence. Regarding the
history of the criteria setting it can be assumed with certainty that a reference
temperature of 20 °C (room temperature) is consistent with the original studies with
which those substances against the threshold values were benchmarked. In a
modelling exposure assessment in soil it can further be shown that for substances
with soil half-lives between 56 and 120 days (not P with Tref of 20 °C but P with Tref
of 12 °C) extrapolation to relevant outdoor temperatures does not result in any
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accumulation of the substances even after regular multi-year application. After
terminating pesticide application these substances will be completely degraded
after a few years. By analyzing multi-year experimental accumulation studies under
real agricultural use conditions of concerned pesticides (DT50 soil: 56 – 120 days) it
was found that the maximum soil concentration did not further increase after a few
years of application (2-5 years). The maximum concentration found after
multiple-year application was not greater than twice the initial concentration after
the first application and a pronounced decrease of the concentrations between the
applications was measured in all cases. It can therefore be concluded that a
reference temperature of 20 °C linked with the trigger half-lives of the PBT
P-assessment would not only be consistent with the history of the criteria setting but
also sufficiently discriminating to identify substances of concern. Setting the
reference temperature to 12 °C would result in P-labelling of many substances that
do not show any concerns regarding accumulation in the environment (false
positives).
MO339
Slower degradation of fungicides in soils from cold temperate climate as
compared to warm temperate climate
M. Almvik, Norwegian Institute for Agricultural & Environmental Research / Plant
Health and Plant Protection; R.I. Bolli, A.L. Christiansen, Norwegian Institute for
Agricultural and Environmental Research / Plant Health and Plant Protection; O.M.
Eklo, Norwegian Crop Research Institute; R. Holten, Norwegian Food Safety
Authority; P. Mulder, The Norwegian Food Safety Authority
The degradation half-life (DT50) of a pesticide in soil is an important input
parameter in pesticide fate models. However, as DT50 data on fungicides is very
scarce for soils in cold temperate climates, DT50 values derived in soils from
warmer temperate zones in Europe are used instead. But will this give a relevant
risk assessment of fungicide fate in the Nordic climate? We present here the
degradation rates of four fungicides (propiconazole, boscalid, fenpropimorph and
pyraclostrobin, Koc > 400) in four Norwegian soils from three climatic zones
(latitudes 58-69°). In the laboratory, the degradation of the fungicides was studied
at two temperatures (10°C and 20°C) in topsoils (0-20 cm) in accordance with
OECD 307 Guideline (2002). In the field, the dissipation of the fungicides in the
0-50 cm zone was studied during one year, in accordance with the FOCUS
guideline (2006). In the laboratory studies, the soils with the highest content of
organic carbon displayed the slowest degradation rates of the fungicides.
Propiconazole showed half-lives from 119 - >500 days in the Norwegian soils at 20
°C, whereas the EU agreed endpoints are 29-70 days. In two of the Norwegian soils,
boscalid and fenpropimorph degraded more slowly than indicated by the EU
endpoints. Pyraclostrobin had half-lives from 22-79 days, which were within the
EU agreed range (12-101 days). At lower soil temperatures (10°C), the average
DT50Lab values of propiconazole, boscalid and fenpropimorph ranged from 2 to 4
years in the Norwegian soils, and were predominantly longer than the EU agreed
endpoints. In the field studies, the DT50 values of the fungicides were seen to
increase with increasing latitude; i.e. the degradation slowed as the soil
temperatures decreased and the winter period duration increased. Propiconazole
had a DT50 of 241 days at the southernmost site and a DT50 of >3000 days at the
northernmost site (EU endpoints: 17-411 days). Boscalid DT50 values were
between 113 - >1000 days (EU endpoints: 28-208 days), fenpropimorph showed
DT50 values between 54-218 days (EU endpoints: 9-51 days) whereas
pyraclostrobin had DT50 values from 55-329 days (EU endpoints: 8-55 days).
Conclusion: A proper risk assessment of fungicide fate in Nordic climate should be
based on degradation data derived from studies performed with Nordic soils and
climate, and/or the models should be adjusted for a slower degradation rate in the
Nordic climate.
MO340
Regulatory risk assessment of Copper in Austrian vineyard soils - how to
consider copper background concentrations and ageing?
A. Dellantonio, AGES; M. Stemmer, Austrian Agency for Health and Food Safety /
Institute for Plant Protection Products; E. Berger, Department Aquatic
Ecotoxicology; B. Moebes-Hansen, Austrian Agency for Health and Food Security
/ Institute for Plant Protection Products; M. Schwarz, Austrian Agency for Health
and Food Security / Department for Data management; G. Dersch, Austrian Agency
for Health and Food Safety
In the context of the EU approval of copper (Cu) under Regulation (EC) 1107/2009,
safe use conditions of Cu containing plant protection products could be
demonstrated only for greenhouse applications. Toxicity of Cu fungicides towards
soil organisms is strongly dependent on physico-chemical properties, Cu
background concentrations and ageing processes in soil - all of which were not
sufficiently addressed at EU approval in order to support outdoor applications. In
contrast, the method applied in the context of the voluntary risk assessment
procedures of Council Regulation (EEC) No 793/93 and 1488/94 takes into account
these factors and was therefore deemed appropriate for calculating regional and
local predicted no effect concentrations (PNEC) of Cu in soil. The method is based
on an extensive set of ecotoxicological endpoints, which are normalised against soil
properties such as soil organic matter, cation exchange capacity, pH and texture.
Based on these normalised endpoints, site-specific PNEC values were calculated
for the relevant viticulture areas of Austria taking into account the digital Austrian
soil map eBod. In this presentation, results of soil Cu monitoring programmes and
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calculated site-specific PNEC values will be presented and the implications
discussed.
MO341
Mixture-toxicity exposure assessment in FOCUS surface water scenarios Development of a software tool and implementation of a promising risk
assessment approach into a user-friendly interface
D. Weber, Eurofins Regulatory AG / Bio V; G. Eck, Eurofins Regulatory AG
The registration of plant protection products in the EU requires a standard risk
assessment for aquatic organisms, where toxicity endpoints are compared to PECSW
(Predicted Environmental Concentrations in surface waters). The FOCUS model
calculations use realistic worst-case scenarios, where pesticides can enter surface
waters via spray drift, runoff or drain flow. Simulations result in complex exposure
patterns with multiple peaks over long periods. An aquatic risk assessment for
mixture toxicity is required for formulations that contain two or more active
substances. A common known approach is to evaluate combined effects based on
Toxicity/Exposure Ratios for all actives. This approach evaluates the cumulative
risk and conservatively assumes a simultaneous occurrence of exposure peaks.
However, the FOCUS surface water scenarios often show exposure patterns where
occurring maximum concentrations differ in time for active substances, when
applied with identical crop/scenario/application timings. A detailed analysis of the
‘realistic worst-case’ exposure profiles for each of the actives is a promising
refinement option for critical scenarios. A software tool was developed that allows
the user to perform a step-wise evaluation of mixture toxicity in FOCUS surface
waters scenarios for formulations containing up to three active substances. The
scenarios can be evaluated individually or simultaneously in a first step, resulting in
detailed results and visualizations. If scenarios fail the first evaluation step, an
in-depth scenario analysis can be performed in a second step, resulting in the
identification of relevant key characteristics (e.g. maximum peak duration) for the
scenario-compound combinations. Detailed results and professional visualizations
provide a profound basis for decision-making in higher-tier risk assessment. An
example for a time-dependent additive mixture toxicity assessment is presented
introducing the step-wise approach and explaining the results.
MO342
PRIMET_Registration_Ethiopia_1.1 for assessment of risks in the
environment and for human health in Ethiopia
M. ter Horst, Alterra, WUR; P.I. Adriaanse, Alterra Wageningen University and
Research Centre / ERA team; L. Wipfler, Alterra Wageningen UR; J.W. Deneer,
Alterra Wageningen University and Research Centre / ERA team; J. Vlaming,
Envista Consultancy; A. Woldeamanuel, PHRD Ministry of Agriculture Ethiopia;
B. Teklu, Wageningen University / Environmental Sciences Aquatic Ecology and
Water Quality Managment Group
PRIMET_Registration_Ethiopia has been developed within the Pesticide Risk
Reduction Programme (www.PRRP-Ethiopia.org) to support the Plant Health
Regulatory Department (PHRD) of the Ministry of Agriculture to assess risks prior
to introduction on the Ethiopian market. The tool integrates a risk assesment for the
environment and for humans. The software is freely available at
www.pesticidemodels.eu. Protection goals have been selected and prioritised
together with Ethiopian stakeholders. Risk assessment procedures were developed
for these protection goals, focussing on cropping systems in which pesticides with a
high toxicity are used or in a high volume, or both. Eleven risk assessment
procedures were developed for the environment, three for drinking water and five
for human health. The risk assessments were either based on procedures in the
European Union or elsewhere in the world or Ethiopia-specific exposure
assessments were developed to account for typical Ethiopian crops and
(agricultural) practices, pathways and hydrological conditions. Furthermore, the
risk assessments were based on the ETR, Exposure Toxicity Ratio. The ETR values
were classified by expert judgement into three classes: low risk, possible risk and
high risk. The developed risk assessment procedures were implemented into
PRIMET_Registration_Ethiopia. PRIMET_Registration_Ethiopia is a
user-friendly software tool. The tool fits within registration practices as risks are
assessed according to compound-crop-application scheme combinations, in the tool
referred to as projects. Properties of active ingredients and data on pesticide
application are to be provided by the user. For each project possible risks can be
identified at a glance, as the risks are indicated by traffic light colours. Results can
be reproduced easily by rerunning the saved project and input and output of the
calculations can be exported into Microsoft Excel sheets and stored following a
project-based directory structure, thus fulfilling the requirements of reproducibility,
transparency and archiving that are essential for use in a registration procedure. The
tool can relatively easily be adapted for use in other countries. Calculations can be
tailored to specific countries without changing major parts of the software. As in
many countries in the world a proper pesticide registration system is missing, this
tool has a high potential to support the protection of human health and the
environment all over the world.
MO343
Sources and outcome of pesticides in an estuarine ecosysteme: application to
the case of Gironde estuary
H. Budzinski, University of Bordeaux / UMR EPOC Equipe LPTC; J. Cruz; K.
LE MENACH, LPTC; P. Pardon, University of Bordeaux / UMR CNRS 5805
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EPOC-LPTC; M. Dévier, LPTC-EPOC, University of Bordeaux / Oceanic and
Continental Environments and Paleoenvironments; D. Granger, M. Chambolle, X.
Litricot, LyRE
Climate change and urbanization can be key factors affecting water quality. In this
context of long-term environmental changes it is important to improve knowledge
about ecosystem functioning and to characterize urbanization impacts, like
wastewater treatment plant (WWTPs) effluent discharge. The aim of this study was
then to characterize Bordeaux’s WWTP contamination and to evaluate its input on
Garonne River contamination by pesticides. This study covered the two main
Bordeaux urban agglomeration (CUB) WWTPs, Louis Fargue (LF) and Clos de
Hilde (CdH) between May 2012 and March 2013. Two sites of the fluvial estuary
(Bordeaux and La Réole) and one site on a small river which flows in the Gironde
Estuary, characterized by a lower flow but impacted by a large WWTP (Cantinolle
one), the Blanquefort River (Blanquefort) were studied between March and
September 2013. A wide range of 58 pesticides including herbicides, insecticides,
fungicides and metabolites was studied. 55 molecules were extracted and analyzed
by a multi-residues protocol using solid-phase extraction and liquid phase
chromatography. Fipronil and its metabolites (fipronil sulfide and fipronil sulfone)
were extracted and analyzed by a specific protocol using solid-phase
microextraction or stir-bar sorptive extraction and gas chromatography. Pesticides
were detected in influents and effluents of the two main Bordeaux WWTPs.
Pesticides quantified at higher concentrations were diuron, imidacloprid, terbutryn,
fipronil, fipronil sulfone and carbendazim. Removals were globally very low (under
50 %) and variable in both WWTPs. Pesticides appeared to be very stable
compounds not eliminated by secondary treatments of Bordeaux WWTPs and they
are discharged into the Garonne River. Median inputs range approximatively from
500 mg.d-1 (fipronil) to 5000 mg.d-1 (diuron) and WWTPs can have a significant
contribution to Garonne River contamination by pesticides. Main pesticides in river
and estuarine samples were metolachlor and it metabolites with concentrations
comprised between 10 and 250 ng.L-1. Typical WWTP pesticides were also
quantified but at lower levels. Nevertheless some concentrations (even low) could
raise environmental concern. Fipronil for instance was detected in Blanquefort site
at concentrations exceeding its predicted no effect concentration (PNEC, 0.77
ng.L-1). Further investigations are then needed to document its presence in the
Gironde estuary but also to understand its sources in WWTPs.
MO344
Measurement and model estimates for an insecticide in closed cropping system
in Turkey
M. Yalçın, Adnan Menderes University / Faculty of Agriculture; C.. AHAT, Adnan
Menderes University / Faculty of Agriculture Lab Environmental Toxicology; A.
Rein, TU Munich; A. Gavcar, E. CAMCI, Adnan Menderes University / Faculty of
Agriculture Lab Environmental Toxicology; C. Turgut, ADU
Acetamiprid is a neonicotinoid insecticide used to control sucking insects on many
crops including tomatoes. Farmers prefer to use it because of the short pre harvest
interval to ensure pesticide residue level under MRL values. The aim of the study to
use the cascade model to predict the measured increase and decrease of residues
following two foliar application to tomatoes. Tomato plants were cultivated in a
autumn winter cycle. The treatment was carried out using a portable sprayer. Fruits
were sampled before and after application with different days. The analysis of
acetomiprid residues was carried out by LC/MS/MS. Total acetamiprid residues
were between 0.016 and 0.115 ppm in fruits. The highest concentration in tomato
was measured 0.115 ppm in tomato fruits. Model calculations showed that foliar
repeated application of acetamiprid in greenhouse extend the PHI after second
treatment, therefore the model should improve for pesticide legislation in Turkey.
MO345
European-wide ecological scenarios for the exposure assessment of chemicals
in aquatic systems
A. Di Guardo, M. Morselli, University of Insubria / Department of Science and
High Technology; G. Morabito, Institute for Ecosystem Study Italian National
Research Council; P.J. van den Brink, Alterra and Wageningen University; F. De
Laender, Université de Namur ASBL / Laboratory of Environmental Ecosystem
Ecology
The growing need of enhancing ecological risk assessment (ERA) recently led to a
number of attempts to introduce more ecological relevance and realism in both
exposure and effect assessment. For example, on the exposure side, this was
pursued by incorporating compartments and subcompartments describing primary
producers and particulate/dissolved organic carbon (POC/DOC) into fate models
for aquatic systems. However, the lack of coherent measured data to parameterize
the most comprehensive modelling approaches often limits their applicability and
suggests the need for environmental and ecological scenarios to be adopted for
ERA purposes. In this work, 5 scenarios representative of European lentic shallow
water bodies were developed, including information on water temperature and
fluxes, phytoplankton biomass and POC/DOC concentrations. Such scenarios were
developed using a two-step approach. First, we considered the case of Lake Candia,
a small shallow lake for which monthly limnological observations were available
for 25 years, as a typical scenario for Northern-Italy. Next, we adapted the
parameters characterizing this reference scenario according to a climatic gradient to
produce datasets for 4 other scenarios. We then compared these 4 scenarios,
reconstructed from the reference scenario, to data found in the literature on water
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bodies located in the considered range of climatic conditions. The 5 scenarios were
used to run the spatially-resolved dynamic model "ChimERA fate", in order to
assess the influence of environmental and ecological conditions on chemical fate
and exposure. One-year simulations of emissions to a phytoplankton-dominated
pond were performed for two chemicals differing in hydrophobicity and
persistence. Two sets of simulations were performed: (1) considering the same
emission and water regime for all scenarios and investigating the differences in
bioavailable concentrations among scenarios as a consequence of temperature and
ecological conditions and (2) adopting scenario-specific emissions and water
regimes and comparing bioavailable concentrations among scenarios in an absolute
fashion. Results allowed making considerations about the influence of specific
environmental and ecological characteristics on exposure levels and identifying the
highest-risk conditions for aquatic ecosystems. Acknowledgement - The Chimera
project is financed by the Long Range Initiative of CEFIC (www.cefic-lri.org)
(project code: LRI-ECO19).
MO346
Predictive Performance of Coastal Fate Model for Multimedia Environment
(CFM-ME)
S. Kim, Department of Marine Science, College of Natural Sciences, Incheon
National University / Department of Marine Science; Y. Kim, Greencos Inc.; D.
Chae, Department of Marine Science Colleage of Natural Sciences Incheon
National University; I. Kim, Incheon National University / Department of Biology
Coastal wetland is one of the most sensitive regions to the global climate-change.
We developed a Coastal Fate Model for Multimedia Environment (CFM-ME),
which is a multi-box dynamic multi-compartmental model to simulate the fate of
hydrophobic organic chemicals (HOCs) in coastal region including intertidal
wetland. Incheon coastal region, the western mid-part of Korean peninsula, was
chosen as a case study region for modeling and field measurement. The CFM-ME
model covers sub-tidal zone, inter-tidal zone, and inland watershed zone in space,
and simulates the semidiurnal tidal change (i.e., ebb- and flood-tidal flow) by which
the exposed area of tidal flat changes. To evaluate the predictive performance of
CFM-ME model, the concentrations of PAHs were determined for air
(gaseous-phase), seawater (dissolved and particulate phases), sub-tidal sediment,
inter-tidal sediment, and soil every season during one year. Thereafter, the relative
concentrations (Pred_Ci/Cj versus Mea_Ci/Cj), which was proposed to use to avoid
the problems of uncertainties or lack of emission estimates, were compared
between predicted and measured ratios for model evaluation. In this study, we
present (1) the differences of PAHs fate in sub-tidal v.s. inter-tidal zones, and (2)
the results of sensitivity analysis and uncertainty analysis for main processes and/or
parameters to influence chemical fate and transport in each zone. As a next step, this
model will predict and assess the effect of climate-change on environmental
pollutant fate in the coastal wetland.
MO347
Which surface water pH is relevant for Risk Assessment of pesticides in
Europe?
A. Weyers, Bayer CropScience / Environmental Safety Ecotoxicology; M.
Ebeling, Bayer CropScience AG EnSa-ETX-TV / Environmental Safety
Ecotoxicology; R. Schulz, University of Koblenz-Landau / Institute for
Environmental Sciences; M. Bundschuh, Department of Aquatic Sciences and
Assessment Swedish University of Agricultural Sciences / Department of Aquatic
Sciences and Assessment
The behaviour of the active ingredients (AI's) of plant protection products in surface
waters is often influenced by the pH of the surrounding media. However,
comprehensive European-wide information about relevant pH-levels of aquatic
ecosystems potentially receiving AI inputs is lacking. Given this lack of data, a
realistic worst-case for regulatory approaches can currently not be established
without considering an uncorroborated, rather wide range of pH values as
potentially relevant. The aim of the present study was therefore to determine, which
ranges of pH-values are realistic and relevant for surface waters actually receiving
AI input. For our study we have searched for pH-values from surface waters all over
Europe (both standing and flowing) where at least one AI has been detected at least
once during either an official surface water monitoring campaign (governmental
data) or as part of a study published in the peer reviewed literature. The search
resulted in a large set of relevant data (n = 3075 cases), and the evaluation showed
that 95% of the European surface waters with a documented history of AI exposure
actually fall within a rather narrow pH-range from neutral (pH=7.0) to slightly
alkaline (pH=8.5), which therefore could qualify as 95 th percentile realistic worst
case range. The spatial and temporal variability in the data is presented and
discussed with regard to e.g. the calcareous characteristics of parental rock material,
the affiliation of the sampling site to a freshwater ecoregion, or the photosynthetic
activity of macrophytes. The range of field relevant pH-values compiled by the
present study provides a reliable basis for an adequate consideration of this
parameter in modelling, or fate and effect assessment experiments in the context of
the regulatory risk assessment, but also academic research, for plant protection
products in Europe.
MO348
Exploring the influence of environmental and ecological dynamics on
exposure predictions: a modelling approach
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M. Morselli, University of Insubria / Department of Science and High
Technology; M. Scacchi, University of Insubria Como / Department of Science and
High Technology; M. Semplice, University of Turin / Department of Mathematics;
F. De Laender, Université de Namur ASBL / Laboratory of Environmental
Ecosystem Ecology; P.J. van den Brink, Alterra and Wageningen University; A. Di
Guardo, University of Insubria / Department of Science and High Technology
In currently used approaches for ecological risk assessment (ERA), exposure is
generally modelled assuming steady-state in emissions and environmental
properties and neglecting the potential role of ecological dynamics in affecting
bioavailable concentrations. This variability may create a spatio-temporal mosaic
of exposures, which should not be ignored when performing ERA. In this context, a
spatially-resolved dynamic fate model ("ChimERA fate") was developed,
incorporating spatial and temporal dynamics of emissions, environmental
parameters (e.g., water temperature, sediment properties), primary producers
biomass and particulate/dissolved organic carbon (POC/DOC) concentrations. In
this work, model output verification and corroboration against field data for
macrophyte-dominated and phytoplankton-dominated systems were performed, in
order to verify the correctness of the implementation of macrophyte and
phytoplankton compartments and to assess model performance in a number of
environmental situations. A local sensitivity analysis identified the most influential
parameters (among physical-chemical properties, environmental and ecological
parameters and mass-transfer coefficients) on bioavailable concentrations.
Following this, illustrative model runs were performed for two chemicals
characterized by different hydrophobicity and persistence emitted to a
stream-pond-stream system in order to illustrate the potential spatio-temporal
variability of exposure deriving from changes in environmental and ecological
parameters (e.g., temperature and water fluxes, macrophyte/phytoplankton
biomass, POC and DOC concentrations). Results showed, for example, that for the
most hydrophobic chemical, bioavailable concentrations varied up to a factor of 3
during a simulation year in response to dynamics in primary producers biomass,
and by orders of magnitude along the water flow direction when sufficient biomass
was present to significantly sequester chemical from water. The results presented
here revealed that the ChimERA fate model could be a vital tool for the
identification of those combinations of emission, environmental and ecological
conditions potentially causing the highest risk for aquatic ecosystems.
Acknowledgement - The Chimera project is financed by the Long Range Initiative
of CEFIC (www.cefic-lri.org) (project code: LRI-ECO19).
MO349
Quick Estimation of Italian Mitigation Measures for Step 4 Surface Water
Modelling
D. Nickisch, Environmental Fate Modeling; N. Boiselle, Rifcon GmbH /
Environmental Fate Modeling; G. Wiedemann, Rifcon GmbH; E. Ditter,
Environmental Fate Modeling
Currently, the FOCUS PECSW approach to estimate the risk of plant protection
products to enter surface waters via drift, runoff and drainage is widely used in the
European registration process. The final step of the FOCUS approach is Step 4. In
principle, Step 4 can be regarded as a higher tier exposure assessment step. This
usually includes a variety of mitigation measures like runoff buffer zones or drift
reduction by nozzles, as suggested by FOCUS in the Landscape and Mitigation
report. Not all are accepted in the single member states. However, Italy is the only
country which provides a variety of additional mitigation options next to the
FOCUS ones. The most appropiate but time consuming way to include the
mitigation measures would be to rerun Step 4 with e.g. SWAN. We prepared a tool
for the quick implementation of the Italian mitigation measures based on the
FOCUS calculations. Statistical fits to the commonly used Rautman drift reduction
values, which are used in the FOCUS tools, were performed in R. The best fit for all
crops collectively was a hyperbolic function. We used this fit to estimate the overall
reduction difference between the FOCUS runs and the Italian ones. The difference
was then converted in buffer distances which were subtracted from the FOCUS drift
buffer. It is possible that the main entry path can change from drift to runoff or
drainage considering additional drift mitigation measures. Thus, a FOCUS run
considering 100% drift reduction was conducted to estimate the maximum
reduction potential. For the validation of the approach, we tested Step 4 calculations
for several substances considering the new Italian mitigation measures. Afterwards
we compared the maximum predicted concentrations with ecotoxicological
endpoints of the substance. Results showed that our simple time-saving approach
can be used to estimate Italian mitigation measures at Step 4. However, for Italian
runoff mitigation measures with an overall reduction < 60% it is still necessary to
re-run Step 4 calculations.
MO350
Development of representative groundwater leaching scenarios for
greenhouse crops
p. sharma, Crop Protection; R. Juraske, DR. KNOELL CONSULT GmbH
The recently published EFSA guidance document on emissions of plant protection
products emitted from greenhouses provides information on how to perform risk
assessment according to EU regulation. Although an example scenario for leaching
to groundwater is given, it is stated that the representativeness of the scenario on
national and European level has not been established. As described by EFSA, a
greenhouse scenario requires specification of crop and soil parameters as well as
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soil management information and (in-system) climatic conditions. Crop-specific
information should include crop stage as a function of time, information on
emergence and harvest dates, leaf area index, rooting depth, and crop water
requirements. The standard FOCUS scenarios usually used for open-field
assessments do not contain climate files that reflect conditions in greenhouses. For
that reason the pertinent weather files were modified to reflect typical irrigation
volumes in greenhouses at different times of the year and were subsequently
parameterized with worst case application parameters. Typical water requirements
for greenhouse crops were collected from experimental stations. Temperatures are
typically higher in greenhouses compared to outdoor conditions. However, also
indoor temperatures follow natural amplitudes (in greenhouses where temperature
is non controlled). As a result it seems acceptable to use standard FOCUS
temperature scenarios to mimic greenhouse conditions. Regarding the information
on soil properties, as a first approach, generalized soil profiles defined by the
FOCUS groundwater group were used. The leaching behavior of active substances
and their soil metabolites was assessed by means of simulation runs with the
leaching model FOCUS PEARL 4.4.4 for applications in greenhouse crops using
the modified scenarios. Results were compared with simulations conducted using
the FOCUS standard scenarios and the example scenario provided in the latest
EFSA guidance document. In conclusion, model simulations indicate that predicted
environmental concentrations in groundwater can vary by up to two orders of
magnitude depending on the scenario used in the calculations.
MO351
Spatial distribution of percolate pesticide concentrations in Germany
calculated with PELMO
M. Klein, Fraunhofer IME; M. Trapp, RLP AgroScience, IfA / Institute for
Agroecology; K. Thomas, Institute for Agroecology; D. Guerniche, RLP
AgroScience GmbH; W. König, Federal Environment Agency; P. Klaas, G. Holdt,
Federal Environment Agency (UBA); A. Osterwald,
In the registration procedure of plant protection products in Germany the
groundwater risk assessment for active substances and their metabolites at tier 1 and
2 since 2012 is based on the 80th percentile of predicted groundwater
concentrations from the FOCUS Hamburg scenario and in some cases the FOCUS
Kremsmünster scenario simulated over 20 years with the FOCUS PELMO model.
Results from the Europe-wide FOCUS analysis indicate, that primarily the
Hamburg scenario represents ´realistic worst case´ soil and climate conditions from
arable lands in terms of chromatographic flow in soil. A new GIS based analysis
was conducted with PELMO using national geo-datasets with high spatial and
temporal solution to assess the representativeness of those FOCUS groundwater
scenarios with respect to German climate and soil properties. The spatial
distribution of percolate concentrations in Germany was finally calculated with the
new GISPELMO over 20 years for 3348 different soil weather combinations, for
different substance properties referring to sorption and degradation in soil and for
different crops and application times. Based on preliminary results it can be
concluded that the FOCUS Hamburg scenario is not representing the 80th spatial
percentile of pesticide percolate concentrations in 1 m soil depth for German soil
and weather conditions. This might be essentially affected by less organic carbon
contents in widely spread soil profiles in German arable land. Vulnerable locations
identified with GISPELMO, which appeared to be nearly independent on pesticide
or crop properties, could be the base for selection of alternative scenarios which
may better describe the percolate concentrations for the German groundwater risk
assessment than the FOCUS Hamburg scenario. Such recommendations will be
discussed against the background of the FOCUS approach for spatial and temporal
percentile selection. And finally, simulations with a tool like GISPELMO could
more precisely guarantee to always select the same targeted spatial and temporal
percentile of percolate concentrations in the groundwater risk assessment for
different plant protection products, crops and application patterns.
MO352
Consideration and parametrisation of photodegradates in PECgw simulations
with FOCUS-PELMO 5.5.3 in the risk assessment within the authorisation of
plant protection products
J. Priegnitz, Umweltbundesamt / FG IV Pflanzenschutzmittel; R. Herr, Federal
Environment Agency Germany / Section IV Pesticides Fate and Behaviour
Groundwater Risk Assessment; M. Winkler, Federal Environment Agency (UBA);
C. Pickl, Federal Environment Agency Germany / Section IV Pesticides Fate and
Behaviour Groundwater Risk Assessment
The groundwater risk assessment of an active substance includes all transformation
products formed in relevant amounts according to SANCO/221/2000 rev.10-final.
If photodegradates were formed in a soil photolysis study or in field studies in
relevant amounts, there is a need to assess their leaching potential to groundwater.
Until now there is no EU-agreed approach how to deal with data from those studies.
Therefore the applicants offer individual approaches in their dossiers that can lead
to time-consuming expert discussions, to subjective case-by-case views and, in the
consequence, to potentially unequal authorisation decisions. First
recommendations. how to parameterise the soil photolysis pathway in the ground
water risk assessment especially regarding photodegradates in a tiered
approach.were provided by Federal Environment Agency Germany (UBA) to other
authorities in EU member states and applicants, involved in the process of
authorisation of plant protection products, with a call for annotation. These
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recommendations have the intention to support the EU harmonization process in the
risk assessment of plant protection products to ensure an agreed approach in future.
With FOCUS-PELMO 5.5.3 it is possible to model both the photodegradation of an
active substance and the biodegradation of the active substance and its
photodegradates/ metabolites in one run. There is no need to simulate a fixed
apportionment of the total application rate within two virtual pathways. The model
keeps track of the increasing depth of the modelled molecules and considers the
photolysis only in the upper 1 mm of soil. Soil photolysis is driven by its own
parameters like photolytic rate constant and the corresponding reference irradiance.
EFSA guidance (2014) describes how to derive separate rate constants for surface
processes and biodegradation in the soil matrix from field studies. From field
dissipation studies evaluated with biphasic kinetics, the degradation rate constant of
the fast phase can be assumed as representative for the soil photolysis of
non-volatile substances. The reference irradiance at the application time and
location of the field trial can be retrieved online from NASA. NASA provides
extensive, global satellite data, daily averaged from July 1983 up to recent time.
Prospective field studies should provide trial specific measured irradiance data.
MO353
An updated landuse dataset for use in European regulatory environmental
risk assessments
G. Hughes, H. Lyons, Cambridge Environmental Assessments
Spatial analyses as well as spatially distributed environmental fate simulation
modelling are increasingly used to refine estimates of pesticide exposure within
environmental risk assessments. A key dataset underpinning these analyses is the
distribution of crops within the European Union. The CAPRI2000
landuse/landcover dataset is frequently used for this purpose and is
currently distributed as part of an EFSA data package available from the JRCs
European Soil Portal. However, this dataset is ~15 years old for most crop types and
as such does not account for changes in crop areas and distributions in the
intervening period and does not necessarily compare well with the agricultural
areas reported in recent agricultural census datasets. In order to update this dataset
with more recent agricultural census statistics but not recreate the dataset given its
regulatory acceptance by EFSA, a dasymetric approach was used to scale the
CAPRI2000 data using current agricultural statistics and alter it only where this was
necessary, e.g. where more crop area is now present. During this process additional
landuses were also defined by unbundling groups of crops/landcovers. This poster
describes this updating process in more detail and outlines the strengths and utility
of the final product(s).
MO354
Development of a UK higher tier groundwater environmental risk assessment
for pesticides
G. Hughes, Cambridge Environmental Assessments
At present there are limited options for higher tier refinement of exposure estimates
of pesticides leaching to groundwater outlined within the UK regulatory process.
This poster describes the development of a new spatially distributed higher tier
modelling approach drawing on the example of the UK Higher Tier Drainflow
approach as well as the NL GeoPEARL approach. The framework encompasses 15
soil classes and 4 climate zones. The soils classes reflect: 7 soils classes that are free
draining and would contribute to groundwater; 4 soils classes that contribute to
groundwater at 1m depth, but would ordinarily have agricultural drains; 2 soils
classes that are peaty and the leaching of PPPs to groundwater would not be
expected owing to their high organic carbon contents; 2 soils classes overlying
substrates that are largely impermeable and the leaching of PPPs to groundwater
would not be expected; Four weather stations were selected to represent the climate
zones of < 600 mm, 600 mm-750 mm, 750 mm-1000 mm and >1000 mm rainfall.
The seven free draining soils classes were modelled using PEARL while the four
drained soils were modelled using MACRO. Peaty soils were assumed not to
contribute to groundwater contamination along with soils overlying an
impermeable substrate. These climate/soil scenario concentrations, when combined
with the area that they represent were used to define a cumulative frequency
distribution akin to that produced by GeoPEARL. Example outputs from FOCUS
compounds applied to typical crops are used to illustrate the utility of this new HT
GW ERA approach. The impact of using the 1m depth protection goal versus the
base of the soil horizon is also discussed.
MO355
French Regulatory Feedback on new EFSA guidance for predicting
environmental concentration of active substances of plant protection products
in soil: Impact on the risk assessment of active substances
a. conrad, E. FARAMA, A. Boivin, ANSES; V. Poulsen, ANSES / French Agency
for Food Environmental and Occupational Health Safety
The draft Guidance Document <sup>1</sup> on “Predicting environmental
concentrations of active substances of plant protection products and their
transformation products in soil” was released by EFSA in July 2014 for public
consultation. This document provides procedures for calculating concentrations
that are potentially needed for terrestrial risk assessment. The current draft guidance
is devoted to the spray applications on annual crops under conventional and reduced
tillage (excluding tillage systems with ridges and furrow). The guidance document
proposes a tiered approach (from Tier 1 to Tier 5) including both analytical and
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numerical models. To achieve PECsoil calculations the PERSAM tool was also
made available in addition to the FOCUS tools already available at the European
level. This new guidance on PECsoil calculations aims at producing a more robust
risk assessment for soil organisms consistent with the assessment performed for
groundwater and surface water compartments. During the commenting period,
issues regarding the results from the PERSAM tool as proposed with the draft
guidance and the impact of the tiered approach as proposed in this guidance
document on the risk assessment were raised. Anses proposes some feedbacks on
the use of this draft guidance on the foreseen consequences on terrestrial risk
assessment at zonal level. It includes worked examples to allow discussion on the
foreseen impact when using this new guidance. 1European Food Safety Authority,
Draft EFSA Guidance Document for predicting environmental concentrations of
active substances of plant protection products and transformation products of these
active substances in soil. 20YY. EFSA Journal 2014; Draft document
MO356
Assessing co-formulants used in Plant Protection Products under REACH - A
case study of when a chemical use doesn't fit the standard assessment
framework
C. McMillan, A. Terry, Cambridge Environmental Assessments; C. Dobe,
Syngenta
Environmental exposure assessments for chemicals assessed under the European
REACH Regulation generally follow the ECHA R.16 Environmental exposure
estimation guidance (ECHA, 2012) which is based on the EU-TGD Part II (EC,
2003). This approach of estimating environmental exposure assumes a local scale
and a regional scale. For wide dispersive uses the local scale focusses on the
municipal STP of a standard town containing 10,000 inhabitants with releases to
water assumed to go via the municipal STP and subsequent release into an adjacent
river. Direct release to air and soil from wide dispersive uses is not assessed at the
local scale, but at the regional scale. The regional scale is assumed to be a densely
populated area of 20 million inhabitants and releases (both point and wide
dispersive) are assumed to be constant and continuous. While this framework may
represent the environmental exposure route of many wide dispersive uses, it
assumes initial release of the substance will be directly to a municipal STP, and at
the local scale releases to soil or air are not relevant. For some wide dispersive uses,
such as co-formulants used in plant protection products, this is not representative.
Instead, exposure of co-formulants is likely to be edge of field, with potentially
direct release to an edge of field water body via spray drift, drainage and runoff and,
depending on vapour pressure or formulation type, direct release to soil. To address
this, ECPA have developed the Local Environment Tool (LET). This tool allows an
edge of field assessment to be conducted, using the FOCUS Step 2 approach
(FOCUS, 2003) for surface water and R.16 approach (ECHA, 2012) for soil and
secondary poisoning. The LET also combines local concentrations with regional
PECs (steady state concentrations) estimated from all uses of the substance
including co-formulant use, where regional release of co-formulants is estimated
according to ECPA SpERCs, to determine a safe application rate. An overview of
the approach will be presented alongside some preliminary investigations into the
appropriateness of assuming a regional release to water where 80% connectivity to
an STP is the default. This is a case study on assessing environmental exposure of a
use that sits outside the standard chemical assessment framework applied in the EU.
MO357
Demonstration of the new modelling tool "MERLIN-Expo": a case-study on
environmental and human exposure to POPs in Venice lagoon.
A. Radomyski, University of Venice / Department of Environmental Sciences
Informatics and Statistics; E. Giubilato, Department of Environmental Sciences
Informatics and Statistics; A. Critto, University Ca Foscari of Venice; P. Ciffroy,
EDF / LNHE Department I; C. Brochot, T. Tanaka, INERIS; A. Marcomini,
University of Venice / Department of Environmental Sciences Informatics and
Statistics
Risk managers and decision makers are in need of tools that inform environmental
and human exposures in different spatial and temporal dimensions. We demonstrate
a new modelling tool for the integrated assessment of exposure to chemicals, called
MERLIN-Expo, which is currently being refined and validated within the FP7
project “4FUN”. This tool provides a library of exposure models which can be
flexibly combined to explore complex scenarios, coupling on the same platform
multimedia and physiologically-based pharmacokinetic (PBPK) models for
estimating human intake and internal exposure. The models can be used to
dynamically simulate fate and exposure for all organic (e.g., PAHs, PCBs,
pesticides) and inorganic contaminants. There is no limitation for temporal scale,
and the combination of different model boxes allow to cover different spatial scales.
Moreover, MERLIN-Expo incorporates advanced functionalities for uncertainty
and sensitivity analysis. MERLIN-Expo is demonstrated on a case study in the
Lagoon of Venice, aimed at estimating environmental and human exposure to
different congeners of PCBs. Specifically, the modelling framework combines
bioaccumulation modelling in aquatic species, human intake modelling through the
diet, together with PBPK modelling of internal exposure. Past PCB concentration
trends reconstructed from dated sediment cores are used as inputs to model the
time-dependent bioaccumulation in selected aquatic organisms. Then lifetime
dietary intakes from contaminated fish and seafood, as well as other food items
collected from literature data, are used to estimate PCB internal exposure for local
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population. Modelling results are compared to available monitoring data on
chemical concentrations in edible aquatic species and concentrations in serum of
adult men in Venice area to assess the reliability and applicability of the proposed
tool to real complex scenarios. Different outcomes of MERLIN-Expo can be used
for regulatory purposes. For example, chemical concentrations in environmental
media and biota can be compared with Environmental Quality Standards, human
daily intake can be compared with given regulatory threshold for human health (e.g.
Reference Dose) and internal exposure estimates can be evaluated against
Biomonitoring Equivalents or other thresholds defined by risk assessors. This
makes the tool interesting and promising for potential applications in different
regulatory domains.
MO358
Differential effects of high fat diet and DDE treatment alone or in combination
on metallothionein gene expression in rat tissues
R. Scudiero, Department of Biology; V. Migliaccio, R. Sica, R. Putti, L. Lionetti,
University Federico II of Naples
In recent years the obesity, the result of increased calorie intake and decreased
energy expenditure, has tripled in Europe. Inflammation is the major
obesity-related metabolic disease, associated to the generation of superoxide and
endoplasmic reticulum stress. Environmental factors play a role in the onset of
obesity. Persistent organic pollutants (POPs) are a wide group of pollutants that
accumulate in the adipose tissue. POPs include the
p,p'-dichlorodiphenyldichloroethylene (DDE), DDT major metabolite with the
highest persistence. Metallothionein (MT) is a cystein-rich protein, induced by
various physiological mediators. MT modulates the binding of essential or toxic
heavy metals and the removal of hydroxyl radicals. MT expression is enhanced by
inflammatory stimuli and is induced in adipose tissue during the development of
obesity. In this study the effect of DDE exposure associated with high fat diet and
subsequent caloric restriction on the MT expression was evaluated. Four groups of
adult male Wistar rats were so treated: 1) standard diet (10% fat J/J) (N rats); 2)
standard diet plus DDE (10 mg/kg b.w. by gavage) (N+DDE rats); 3) high fat diet
(45% fat J/J) (D rats); high fat diet plus DDE (D+DDE rats). After 4 weeks, 8 rats
for each group were restricted for daily energy intake for 2 weeks. qPCR analyses
demonstrated a tissue-specific modulation of MT expression: the changes in MT
expression following high fat diet and DDE treatment depended on tissues, as well
as the response to the caloric restriction. In testis no significant differences were
observed between the 2 diets; DDE treatment led to a decrease in MT transcripts in
N rats, but a strong inactivation of MT expression was only observed following the
caloric restriction, in all groups of rats. In liver the major amount of MT transcripts
was found in N rats: both high fat diet and DDE treatment led to a decrease in MT
expression. A significant increase in MT transcripts occurred inDDE-untreated rats
following the caloric restriction. In DDE-treated rats the caloric restriction had no
effect on MT expression. In kidney high fat diet was not able to change MT
expression, while the DDE treatment greatly enhanced MT gene expression, in both
N and D rats. Interestingly, the caloric restriction had opposite effects on the 2
experimental groups: in N rats induced MT expression, whereas in rats fed high fat
diet inhibited MT expression, both in the presence/absence of DDE.
MO359
Method to assess human health risks from dermal exposure to pesticides
K. Bányiová; A. Nečasová, Research Centre for Toxic Compounds in the
Environment Faculty of Science Masaryk University; J. Kohoutek, Masaryk
University / Research centre for toxic compounds in the environment RECETOX;
P. Cupr, Masaryk University, Faculty of Science, RECETOX / RECETOX
Research centre for toxic compounds in the environment
Plant protection products (PPPs) containing a wide spectrum of active substances
are used to protect crops against noxious organisms. As a result, these compounds
are released to the environment and they are being detected also beyond the area of
application. They not only have adverse effects on target organisms, which is
desirable, but also on non-target organisms, including humans. A complex process
of assessing the properties and effects of active substances and PPPs precedes their
releasing. However, not all the assays are strictly demanded. Further, even if the
assays are carried out, their results and the methodology behind them are
considered to be a property of their performer. Thus, when assessing the exposure
to these pesticides (including the dermal exposure) and human health risks resulting
from such exposure, the risk assessors do not have relevant data at disposal. In this
study, the dermal absorption of chlorpyrifos, as a model compound we have chosen
based on the large prioritization process, was studied. An automatic system of Franz
diffusion cells and the human skin ex vivo were used. The experimental design was
set to obtain the information on the absorption kinetics of this compound. The
absorption kinetics were used to calculate the risks resulting from the human
exposure to fresh water contaminated by chlorpyrifos. Equations by US EPA for
calculating the dermally absorbed dose were used. By this, a simple tool to
calculate the hazard quotient to quantify the risks resulting from dermal exposure to
chlorpyrifos in fresh waters, is going to be presented. The available experimental
data on dermal absorption of active substances are crucial for the human risk
assessment of pesticides found in fresh waters all over the world, and this will be
shown on an example of our data from dermal exposure experiments. The obtained
data will be discussed in broader context of current issues regarding the PPPs
dermal exposure assessement and regulatory context.
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MO360
Introduction on the Agricultural Worker(Pesticide applicator) Risk
Assessment and Future Plans in Korea
K. Park, NAAS, RDA / Chemical Safety Division; J. Oh, M. Paik, NAAS RDA; A.
You, National Academy of Agricultural Science; N. Cho, NAAS RDA; M. Jeong,
National Academy of Agricultural Science / department of crop life safety
Internationally, OECD Working group on pesticide(OECD WGP), especially, Risk
Reduction Steering Group(RRSG), efforts to reduce the risk of the agricultural
worker from pesticide exposure. Korean farmer spray the pesticide during 19.3
days per year and 3.76 hours per day. For this reason, need special efforts to protect
of pesticide-spraying-farmer’s health. From 2009, Korean authority, division of
Control of quality and safety of agro-materials/resources, start to assess the risk of
Agricultural Worker(pesticide applicator) before registration, and announcement of
the notice about establishment of Acceptable Operator Exposure Level(AOEL),
Setting the pesticide exposure calculating method and risk assessment principle.
From this notice, the TER(Toxicity Exposure Ratio) of some pesticides against the
pesticides operator were calculated as devide AOEL by pesticide exposure dose.
The AOEL which were established by authority get from the toxicity data, the
AOEL from pesticide exposure model(Korean Predicted Operator Exposure Model,
K-POEM). When the TER default over the 1, the risk is low. But below the 1, that
pesticide have risk, eventually, can not registrate. At present, K-POEM was
modified from UK-POEM, have many problem. Moreover, we assess the only
pesticides operator’s risk. We start study for pesticide operators health with college,
CRO and government institute. In future, try to improve and revise pesticide
exposure calculating model suitable to Korean farming style. Also add to assess the
risk of various worker, such as re-entry worker, green house worker, bystander. etc.

Advancements in life cycle impact assessment and footprint
method development (P)
MO361
Life Cycle Assessment of the photocatalytic degradation of contaminated
water
E. Zerazion, University fo Modena and Reggio Emilia; F. Bondioli, University of
Parma / Department of Industrial Engineering; P. Neri, M. Pini, Università di
Modena e Reggio Emilia / Dipartimento di Scienze e Metodi dellIngegneria; A.
Ferrari, University of Modena and Reggio Emilia / Department of Sciences and
Methods for Engineering
Waters are under increasing pressure from the continuous growth in demand for
sufficient quantities of good quality water for all purposes. This highlights the need
for a policy of preservation and restoration, aiming at both maintaining the existing
good quality surface waters, preventing them from degradation on a long term, and
improving the conditions of the whole aquatic environment by reducing industrial
and urban discharges, emissions and losses of hazardous substances. In the last
decades, several nanotechnology-based water treatment technologies have been
developed and used to improve desalination, safe reuse of wastewater, disinfection
and decontamination of water. Compared to traditional technologies, advanced
oxidation processes (AOP), based on the presence of titanium dioxide (TiO2),
provide an efficient alternative for water remediation. However, these processes are
mainly exploited through photoreactors with floating catalyst that may release
“free” nanomaterials in the environment posing a comparable or worse harm to the
environment compared to that solved through the photodegradation process. The
aim of this study was to assess the environmental and health effects of a novel
developed photoreactor where the titanium dioxide catalyst is immobilized on
suitable substrates and activated with proper irradiation. The Life Cycle
Assessment (LCA) was applied in order to drive the research towards the best
technology and contribute to the development of a new awareness and knowledge
on using titania based nanoproducts and nanotechnologies in water purification. In
this study a methodological framework developed in collaboration with Empa
(Swiss Federal Laboratories for Materials Science and Technology) to identify
human health characterization factors based on the USETox model was applied.
MO362
Proposal of adaptation of the effect factor of the USEtox methodology for
environmental labelling of rinse-off cosmetic products
P. Martz, LOréal Research & Innovation / LOREAL; J. Lharidon, LOREAL / Life
Sciences Direction; J. CHENEBLE, LOREAL; j. campion, LOréal Research &
Innovation
The USEtox model, developed for Life Cycle Assessment (LCA) within the
framework of the joint project SETAC-UNEP LCA Initiative, is recommended
(France) or is expected to be recommended (USA and EU) for calculating the
environmental impact on aquatic ecosystems of certain consumer cosmetic
products, especially shampoos and shower gels. In a previous work, presented at the
SETAC Europe meeting in 2014, we showed that the USEtox model gives results
on shampoo’s ranking that are poorly correlated with the ones given by the CDV
(Critical dilution volume) model, already applied for the awarding of the European
Ecolabel to cosmetic products. This can be explained either by differences on the
fate factor modelling and/or on the effect factor modelling. In this study, we have
chosen to focus on the effect factor to better understand parameters driving these
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differences in the ranking of shampoos between both models. There is indeed a
conceptual difference between the two models: in USEtox, the effect factor is based
on average toxicity for all species taken together and not on the toxicity observed in
the most sensitive species, like in CDV. USETox represents an average impact,
while CDV estimates an impact on the most sensitive trophic level, thus aiming to
protect aquatic food chains. The present study compares the results on cosmetic
constituents and cosmetic formulae of the L’Oréal Group, obtained with three
methodologies: USEtox, CDV and USETox with a recalculated effect factor, taking
into account the most sensitive species.
MO363
Robust decision making on ecotoxicity of products: is USEtox ready for use or
not?
G. Van Hoof, Procter & Gamble Services / Environmental Stewardship
Organizatino; D. Schowanek, Procter & Gamble Services Company NV; J.
Dewaele, Procter&Gamble / Brussels Innovation Center; M. Stalmans, Procter &
Gamble Services
Nowadays it is widely accepted that decision making in sustainable product design
should be based on a combination of economic, environmental and social
indicators. Methods and databases underlying indicator results are still rapidly
evolving. It is nevertheless paramount that decisions are based on robust
information that is sufficiently stable over time. Decisions should be based on the
latest science and data, as much as possible avoiding subjective decisions, taking
uncertainty in the calculated scores into account. At the same time, the methods and
data should be easy to apply and to communicate to decision makers. When
evaluating the environmental footprint of products, normalization of indicators is a
useful approach to benchmark vs. a reference situation. While normalization is not
free of data gaps and uncertainty, a multi-indicator approach (vs. a single score) is
maintained, which helps decision-makers set priorities. This poster illustrates these
challenges on the freshwater toxicity indicator (USEtox) applied on a hand
dishwashing product. While USEtox is a consensus method and offers a practical
tool for calculation of characterization factors (CFs) for new chemicals, the method
remains highly sensitive to input data interpretation and selection. Data sensitivity
is demonstrated with effect data, in line with observations by Henderson et al
(2011). The lack of uncertainty information on calculated USEtox CFs appears
critical when formulations are compared which are composed of data rich and data
poor ingredients. Results show that depending on data selected for the calculation
of CFs, the product score ranges over 2 orders of magnitude. These constraints
currently affect the application of USEtox for in market use, particularly when the
most important decision (purchase intent) is based on such information.
MO364
Applicability of USEtox model for assessing ecotoxicity impact of copper as
part of the product environmental footprint
F. Verdonck, T. De Wilde, ARCHE; L. Perez Simbor, K. Delbeke, European
Copper Institute; P. Van Sprang, ARCHE
To overcome the fragmentation of the internal market as regards different available
methods for measuring environmental performance, the European Commisssion
recommends Product Environmental Footprint (PEF) methods based on existing,
widely recognised methods. The USEtox model (Rosenbaum et al., 2008) is
proposed to assess the ecotoxicity for aquatic fresh water. Ecotoxicity addresses the
toxic impacts on an ecosystem, which damage individual species and change the
structure and function of the ecosystem. In this poster, it is assessed whether
USEtox is applicable to assess ecotoxicity impact of copper. Copper plays a crucial
role in “closing” the loop and enabling Europe to move towards a circular economy.
USETox has several similarities with ecotoxicity and exposure assessment
principles from risk assessment. However, despite metal specific LCA development
published in literature and high quality data sets generated under the REACH
Regulation umbrella, the ecotoxicity data set underlying the effect factor,
essentiality, natural background and bio-availability were found to be insufficiently
covered in the current available USEtox version 1.01. As a consequence,
environmental impact of copper is therefore insufficiently reliable for a
comparative assessment of products.
MO365
Managing the integrated direct and indirect life-cycle impacts of sewers and
WWTPs in Mediterranean and Atlantic cities
A. Petit-Boix, Institute of Environmental Science and Technology; E. Eijo,
Universitat Autònoma de Barcelona / Institute of Environmental Science and
Technology Department of Chemical Engineering; Y. Lorenzo, University of
Santiago de Compostela / Chemical Engineering; M. Amores, S. McEnnis,
CETaqua, Water Technology Centre; G. Villalba, Universitat Autònoma de
Barcelona / Chemical Engineering Department Institut de Ciència i Tecnologia
Ambientals; e. sevigne, Department of Chemical Engineering; X. Gabarrell
Durany, Universitat Autònoma de Barcelona / Institute of Environmental Science
and Technology Department of Chemical Engineering; M. Moreira, G. Feijoo,
University of Santiago de Compostela / Chemical Engineering; J. Rieradevall,
Institute of Environmental Science and Technology ICTA Universitat Autònoma de
Barcelona / sostenipra
Managing sanitation infrastructures is of paramount importance in order to meet the
demand of an increasing urban population. From a life-cycle perspective, the
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operation stage of the wastewater collection and treatment results in 2 different
types of contributions to the Global Warming Potential (GWP). On the one hand,
the indirect impacts consist of the energy, chemicals and materials required to pump
and treat wastewater in sewers and Wastewater Treatment Plants (WWTP),
respectively. On the other hand, the direct impacts of the system result from the gas
emissions deriving from the wastewater degradation and sludge treatment. Among
these gases, methane (CH4) and nitrous oxide (N2O) are crucial because their GWP
is 25 and 298 times greater than that of CO2, respectively. So far, GHG emissions
have been primarily assessed in WWTPs, but biological processes leading to
wastewater degradation in sewers and, thus, emissions can potentially occur under
certain conditions (e.g., aerobic/anaerobic/anoxic). The aim of this study is to
quantify and compare the emissions that take place in WWTPs and sewers during
different times of the year and in different climatic regions. To do so, 2 Spanish case
study cities were analysed in the framework of the LIFE Aquaenvec project
(LIFE10/ENV/ES/520): Calafell (Catalonia, Mediterranean climate) and Betanzos
(Galicia, Atlantic climate). Sampling campaigns were conducted during summer
and winter in all treatment stages of the WWTPs and 4 representative sites of the
sewers. This analysis will help to determine and compare the relative contribution
of the GHG emissions produced in sewers with respect to those produced in
WWTPs. From a life-cycle perspective, these direct emissions will be integrated to
the operation phase of both systems and compared with the energetic requirements
of sewers and WWTPs. Hence, these results can assist urban planners in the design
of future sanitation systems and reduce the carbon footprint of the system.
MO366
Integrated assessment of wastewater treatment technologies including their
water consumption impacts at the endpoint level. Application of the water
stress indicator at 3 contrasted locations
E. Risch, IRSTEA Montpellier / UMR ITAP; P. Loubet, Veolia Eau dÎle-de-France
/ UMR ITAP ELSA; M. Nunez, IRTA; P.C. Roux, Irstea / UMR ITAP ELSA
Environmental impact assessment models are readily available for the assessment
of pollution-related impacts in life cycle assessment (LCA). These models have led
to an increased focus on water pollution issues resulting in numerous LCA studies
to date. Recently, there have been significant developments in methods assessing
freshwater use. These improvements widen the scope for the assessment of
wastewater treatment (WWT) technologies, now allowing the first ever
combination of operation (energy and chemicals use), qualitative (environmental
pollution) and quantitative (water deprivation) issues in wastewater treatment. This
enables us to address the following question: Is water consumption during
wastewater treatment environmentally significant compared to other impacts? To
answer this question, a classical life cycle inventory (LCI) was performed with a
focus on consumptive water uses at plant level for several WWT technologies
operating under different climatic conditions. The impacts of water consumption
were assessed by integrating regionalized characterization factors for water
deprivation within an existing life cycle impact assessment (LCIA) method. Results
at the midpoint level, show that water deprivation impacts are highly variable
depending of WWT technology (water volume used) and of WWTP location (local
water scarcity). At the endpoint level, water deprivation impacts on ecosystem
quality and on the resources damage categories are significant for WWT
technologies with great water uses in water-scarce areas. Therefore the
consideration of water consumption-related impacts is important and motivates a
greater understanding of the water consumption impactsfrom WWT systems. This
knowledge will help water managers better mitigate local water deprivation
impacts, especially in selecting WWT technologies suitable for arid and semi-arid
areas.
MO367
Gas emissions in municipal sewer networks in two climatic regions
E. Eijo, Universitat Autònoma de Barcelona / Institute of Environmental Science
and Technology Department of Chemical Engineering; A. Petit-Boix, Institute of
Environmental Science and Technology; M. Amores, S. McEnnis, CETaqua, Water
Technology Centre; G. Villalba, Universitat Autònoma de Barcelona / Chemical
Engineering Department Institut de Ciència i Tecnologia Ambientals; e. sevigne,
Department of Chemical Engineering; J. Rieradevall, Institute of Environmental
Science and Technology ICTA Universitat Autònoma de Barcelona / sostenipra; X.
Gabarrell Durany, Universitat Autònoma de Barcelona / Institute of Environmental
Science and Technology Department of Chemical Engineering
A sewer network can be considered as a biological reactor where each constructive
element can lead to different environmental conditions. Depending on these
conditions, several biological reactions could take place resulting in gas formation,
such as nitrous oxide (N2O), methane (CH4) and hydrogen sulphide (H2S).
Problems like corrosion and odour are related to the presence of H2S in sewers.
While, N2O and CH4 contribute to greenhouse effect, as their Global Warming
Potential (GWP) is 298 and 25 times greater than that of CO2. Despite the
importance of N2O in terms of GWP, very few studies have paid attention to its
formation in sewers and none of them has assessed the three gases simultaneously.
In addition, of the entire urban water cycle, most attention has been placed on
gaseous emissions from wastewater treatment plants (WWTPs). In the framework
of the LIFE Aquaenvec project (LIFE10/ENV/ES/520), Calafell (Catalonia,
Mediterranean climate) and Betanzos (Galicia, Atlantic climate) were the cities
selected for the assessing of these gases formation. Sampling campaigns were
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accomplished during summer and winter in four selected points along the sewer
network of each city. The purpose of this investigation was to study N2O, CH4 and
H2S formation, to identify the possible hot-spots of the network quantifying the
concentrations and to establish measurement methodologies. The results show that
high temperature favours gas production, as the highest concentrations were
measured during summer and in Calafell: 316.7 µg L-1 of methane, 18.3 µg L-1 of
nitrous oxide and 3.4 µg L-1 of H2S. In addition, wet wells were found to have the
highest concentrations of methane, as they have more turbulence than other
sampling points, and can become anaerobic environments between breathing
cycles. This research will highlight the contribution of these gases to the entire
water cycle and it will help to apply Life Cycle Assessment for environmental
analysis of the wastewater networks in order to improve the wastewater
management and contribute to more sustainable cities.
MO368
SewageLCI 1.0 - A first generation inventory model for quantification of
chemical emissions via sewage systems. Application on chemicals of concern
A. Gallice, Research Innovation; M. Birkved, Technical University of Denmark;
S. Kech, Veolia
Lack of inventory data on chemical emissions often forces life cycle assessors to
rely on crude emissions estimates (e.g. 100 % of the applied chemical mass is
assumed emitted) or in the worst case to omit chemical emissions due to lack of
emission data. The inventory model SewageLCI 1.0, provides a mean for assessors
to obtain fractions of chemicals emitted to the environment via waste water
collection and treatment systems. SewageLCI 1.0 is based on existing models
capable of estimating chemical degradation in waste water collection and treatment
systems and also on national European statistics concerning waste water treatment
systems. By combining readily available statistics and models stemming from
environmental chemistry and waste water treatment science, the SewageLCI 1.0
model was built to simulate national specific average waste water collection and
treatment systems and the model is hence capable of estimating the national specific
average emissions fractions for organic chemicals. In order to illustrate the
applicability, versatility and the general use of SewageLCI 1.0, a case study set of 6
organic chemicals was assessed in 15 national waste water different treatment grids.
The results obtained applying SewageLCI 1.0 model reveal that it’s possible to
account for many of the variations in emission quantities of chemicals, caused by
variations in the chemical fate properties and in the composition of national waste
water treatment grids. The results indicate that the total emission fraction of a
chemical may vary as much as up to one order of magnitude across the 15 countries
included in the case study. Further, the case study reveals that for most of the
chemicals considered, the dominant emission route after transport in waste water
collection systems and potentially waste water treatment is emission to surface
water recipients, other environmental compartments such as agricultural soil may
receive considerable loads of chemicals emitted by the national specific waste
water grids. The SewageLCI 1.0 presentation and case study reveal how broad
inclusion of chemicals emitted to the environment via waste water treatment grids
ideally should be captured by LCA. Despite SewageLCI 1.0 simulates national and
hence theoretical average European waste water treatment grids and thus can’t be
validated, it is concluded that the model provides the best possible general mean for
including emissions of chemicals with wide and dispersive use in LCAs.
MO369
Accounting for land use change emissions and their timing for purpose-grown
biomass in the energy sector: Review of best practices and application to a
generic case study
A. Gallice, Research Innovation; A. Levasseur, CIRAIG - École Polytechnique de
Montréal / Chemical Engineering
Life cycle assessment and carbon footprint studies traditionally do not account for
biogenic carbon, because it is considered neutral for global warming in a long-term
perspective. However, experts have recently shown that biogenic carbon neutrality
may lead to accounting errors and biased conclusions, raising the need to develop
accounting methodologies that consider biogenic carbon emissions. We have
identified two issues related to the consideration of biogenic carbon for
purposed-grown short-rotation biomass in the energy sector: (1) quantification of
land use change (LUC) emissions, and (2) treatment of temporal aspects. Within
this study, we have investigated and compared methodological recommendations
for quantifying and considering the temporal aspects of LUC emissions from
several international standards, guidelines, governmental policies, and research
papers. From this critical review, we have identified best practices and applied them
to a generic case study addressing very-short-rotation poplar and miscanthus crops
grown in different European countries. The first step was to determine what types of
land have been converted after the increase in biomass production to identify
whether direct (dLUC) or indirect (iLUC) emissions must be considered. Different
scenarios have been developed using local data and statistics. Then, the quantity of
carbon emitted during land conversion for each of these scenarios has been
estimated using IPCC guidelines for dLUC, and a study performed by the European
Commission for iLUC. The second step was to account for the warming effect of
LUC emissions during their payback time. Usually, biogenic carbon emissions are
amortized uniformly over the average number of years of the rotation period or over
a fixed time horizon. However, as shown by some researchers, this leads to an
underestimation of the global warming impact of biogenic carbon emissions
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associated with LUC. We have used a Time Correction Factor (TCF) to take into
account the warming impact of LUC emissions over time. For very-short-rotation
poplar and miscanthus, the most likely scenario (use of abandoned agricultural
lands) does not lead to LUC emissions, while the less likely scenario (use of
forested lands) leads to LUC emissions of 100 gCO2-eq/MJ for poplar, and 18 to 49
gCO2-eq/MJ for miscanthus if amortized according to IPCC guidelines. If a TCF is
used, these emissions become 178 gCO2-eq/MJ for poplar, and 32 to 87
gCO2-eq/MJ for miscanthus.
MO370
Spatial analysis of fertilizers application on agricultural land: a case study for
Luxembourg
S. Bourrelly, Aix Marseille Université; A. Marvuglia, Luxembourg Institute of
Science and Technology (LIST) / Resource Centre for Environmental Technologies
CRTEResource Centre for Environmental Technologies CRTE; E. Benetto, CRP
Henri Tudor / Resource Centre for Environmental Technologies CRTE
Agricultural soil is a major source of nitrous oxide (N2O), nitric oxide (NO) and
ammonia (NH3). NOx and ammonia play a key role in atmospheric chemistry, but
little information is available on emissions of these gases from soils amended with
organic fertilizers at different soil water contents. In this study fertilizers emissions
to soil, surface and groundwater and air have been calculated for the country of
Luxembourg based on data collected from national statistics and elaborated using
the PestLCI 2.0 tool [1]. The spatial distribution of the crops is known for the entire
country on a GIS support, therefore it was possible to spatialize also the related
fertilizers emissions and characterize the territory of each commune from the point
of view of environmental contamination. An Ascendant Hierarchical Clustering
(HAC) algorithm has been used to classify the communes on the basis of their
contamination level [2]. The determination of the centre of gravity of each cluster
allowed the definition of 5 profiles of environmental contamination conditioned to
the spatial distribution of the polluting substances, thus identifying spatial patterns
of dishomogeneity. The most contaminated communes resulted to be Wincrange,
Rambrouch and Junglinster. The KHI2 null hypothesis of independence between
the spatial distribution of the contamination profiles and the spatial distribution of
the profiles of human presence has been rejected with a p-value of 0.0084. This
value has been confirmed by a p.value.mc=0.015 computed with the Monte-Carlo
method with 2000 runs [3]. Therefore it is not possible to establish a correlation
between fertilizers emissions and human presence. In future research, data on
pesticides emissions will also be used to carry out a similar analysis, also exploring
the correlation with other spatially distributed variables, such as access to
healthcare facilities, economic conditions of the inhabitants, incidence of diseases,
etc. Acknowledgement– The authors wish to thank Dr. Ian Vázquez Rowe
(Pontificia Universidad Católica del Perú) for his contribution to data preparation.
[1] Dijkman TJ, Birkved M, Hauschild MZ. 2012. PestLCI 2.0: a second generation
model for estimating emissions of pesticides from arable land in LCA. Int J Life
Cycle Assess 17:973–986. [2] Everitt, B. (1974). Clustering Algorithms. London:
Heinemann Educ. Books. [3] Hope A. 1968. A simplified Monte Carlo significance
test procedure. J. Roy, Statist. Soc.(30):582–598.
MO371
Investigating the characterization and weighting schemes for footprinting
K. Fang, Leiden University / Institute of Environmental Sciences CML; R.
Heijungs, Leiden University / Faculty of Economics and Business Administration
Department of Econometrics and Operations Research
This investigation is intended not only to show the hidden characterization and
weighting elements in footprint analysis, but also to discuss the implications for
classification and integration of multiple footprints. Our results demonstrate that
each of the carbon, water, land and material footprints has two fundamentally
different versions, addressing elementary flows on the impact assessment or
inventory level. The impact-oriented footprints based on characterization models
allow a variety of elementary flows to be characterized in a way that is scientifically
robust and environmentally meaningful, while the pressure-oriented footprints
based on subjective weighting factors contribute to inventory analysis with the aim
of maintaining the physical meaning of elementary flows which in aggregate
correspond to the pressure exerted by human activities. These two footprint
categories have their own pros and cons, and thus are not substitutes but
complements. The findings conclude that while value-based weighting is
unavoidable when integrating a suite of footprints into a single composite metric,
the impact-oriented footprints have the potential to prevent the integrated footprint
family from double weighting through the use of characterization factors for each
of the footprints prior to weighting them. Following the general weighting
procedure for life cycle assessment (LCA), we formulate a calculation framework
for integrating a footprint family consisting of a suite of the impact-oriented
footprints into an aggregated footprint index. Not only would this footprint index
assist decision makers in better understanding the life cycle
environmental performance of a product, which is the central element of product
LCA, it would also provide an overall picture of a citizen, a company, a city, a
country or the whole economy with its reliance on the planet’s environment. This
paper in our view can serve as a starting point for clearing the footprint jungle and,
more importantly, for further scientific discussions and development of the
footprint family. P.S. We would appreciate it if you could let us know your
decision on our submission by 5 January 2015, as Leiden University Funds
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(LUF) will be able to support Kai Fang for his conference visit provided that
the proof of acceptance of his presentation is received no later than that date.
MO372
Local emissions, local impacts: how LCA may evolve to include local detailed
damage estimates
M. Cervino, National Research Council of Italy (CNR) / Istituto di Scienze
dellAtmosfera e del Clima; A. Ferrari, University of Modena and Reggio Emilia /
Department of Sciences and Methods for Engineering; P. Neri, M. Pini, Università
di Modena e Reggio Emilia / Dipartimento di Scienze e Metodi dellIngegneria; C.
Mangia, Consiglio Nazionale delle Ricerche / Istituto di Scienze dellAtmosfera e
del Clima
LCA studies have the strength to investigate the life cycle to detect any relevant
process and related emission that may impact on ecosystems and human health; but,
almost all LCA has taken the shortcut of first summing the emissions over all stages
and then multiplying the result by site independent impact indices (reaching at best
the national or continental resolution); spatial and temporal details at the local scale
impacted by site specific emissions (e.g. stack emissions) are not accounted for.
Some procedures have been proposed to couple the LCA approach with methods
that could provide more spatially detailed damage estimations. One is the IPA
(impact pathway analysis) developed under the Externe project and following
works; it aimed to track the fate of a pollutant from where it is emitted to the
affected receptors (population, crops, forests, buildings, etc.). This work involves a
multidisciplinary system analysis, with inputs from engineers, dispersion
modellers, epidemiologists, ecologists and economists. Whether an IPA of a single
source or an LCA of an entire cycle is required, in general depends on the policy
decision in question. One of the most relevant part of such a coupled IPA and LCA
approach is the modeling of pollutant spatio-temporal fate in actual environment
and human populated areas. In recent decades there was a huge development in
modeling technical knowledge, that allows to reconsider the results achieved by the
Externe project and that is promising in providing new ways to be coupled with the
LCA approach. Some of these features will be shown in a specific study regarding a
relevant local emitter activity, one of the biggest European coal power plant located
in Apulia, Italy: the LCA approach can help in identifying relevant emitted species
at the site, while a well assessed dispersion modeling system with adequate
information input categories (orography, meteorology, land use and georeferenced
population) provides a detailed space-time exposure fields to estimate actual
damage response. How to integrate and make a robust new procedure with the
“good” of both the approach is the perspective of this work.
MO375
Spatial differentiation? Yes, but, not only for impact characterization!
S. Le Feon, Irstea Rennes; M. Pradel, Irstea Clermont Ferrand / Ecotechnologies; L.
Aissani,
Life Cycle Assessment (LCA) faces with spatial differentiation issues that have
been discussed for years in LCA community. A 77 papers review reveals that the
most commonly studied one is the lack of spatial consideration in the environmental
impact characterization step. This issue was the first to be identified by Potting and
Hauschild (1997). More recently number of developments aim to include spatial
and temporal information during the Life Cycle Inventory (LCI) carrying out. If
theorical methodologies are available for LCI and characterization steps, we only
found practical ones for the two others LCA steps (Goal and scope definition and
Results interpretation) despite identified issues (to overcome multifunctionality).
This fact can be seen as a paradox as for the life cycle thinking and the iterative,
holistic and global aspects of LCA. That is why we propose to develop a conceptual
framework to consider the spatial differentiation all over the four steps of LCA in a
continous and heterogeneous way. This framework is called “the spatialization
continuum”. The first steps of the building of such a conceptual framework consist
in the identification of the existing theorical and practical considerations of spatial
differentiation in LCA and the potentiality to combine them towards a continous
methodology. Two questions are explored: For each step of LCA, what is necessary
to ensure the spatial differentiation consideration? What does a development on a
precise step involve to the other ones? The conceptual framework also set the
objective to examine different tools that appear to be indispensible when dealing
with spatial information and their potential coupling with LCA methodology and
practices. Among these tools, Geographic Information Systems (GIS) are the most
commonly used. However GIS appear not sufficient to overcome all the spatial
differentiation related issues. In fact the spatialization continuum should ask for
multiple external tools, methodologies or concepts. Therefore, the spatialization
continuum materializes as a “multi-plugin” that will call for different solutions
depending on the concerned issue and the required level of robustness. In this
context, it differs from the classification of strategies to overcome LCA limitations
proposed by Udo de Haes (2004): LCA extension, Hybrid LCA and Toolbox. We
decided to call this new strategy the multi-plugin LCA.
MO376
Prioritise the regionalisation effort in LCA
L. Patouillard, CIRAIG - École Polytechnique de Montréal; C. Bulle, CIRAIG ESG - UQAM / Strategy corporate social responsibility; M. Margni, Ecole
Polytechnique de Montreal / Mathematical and Industrial engineering; P. Collet,
IDEEL; P. Jayet, INRA
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Life Cycle Assessement (LCA) regionalisation refers to the integration of the
spatial variability that really exists to improve the result representativeness and
reduce spatial uncertainties. Life Cycle Inventory (LCI) regionalisation deals with
increasing the geographic representativeness modeled in the inventory. Life Cycle
Impact Assessment (LCIA) regionalisation consists in taking into account spatial
variability of receiving environment sensitivity to characterise some environmental
impacts. Using regionalised characterisation factors (CF) require the spatialisation
of elementary flows. As regionalisation requires additional effort for LCA
practitioners, it is necessary to ensure the interest of such an effort and to prioritise
it. As LCA is a decision support tool, LCA practitioners should try to reduce the
LCA uncertainty level to the acceptable uncertainty level required by the decision
maker. This work proposes a new methodology to prioritise the regionalisation
effort in LCA depending on the decision context and the type of study. This
methodology is based on spatial uncertainty analysis and allows the selection of
impacts, processes and regionalisation aspects that LCA practitioners need to focus
on. Its relevance and applicability is illustrated by a LCA case study of biofuel
pathways. The proposed methodology is stepwise. First most relevant impact
categories and processes to be further investigated for regionalisation are selected
according to their impact contribution and their uncertainty level by using Monte
Carlo simulation and regression analysis. Next, CF uncertainty is compared to
inventory one to determine which aspects between LCI regionalisation or
spatialisation should be prioritise. Finally, the resulting uncertainty level is
compared with the confident level required by the decision maker by applying
statistical test. The regionalisation effort is estimated depending on the confident
level required for the case study. Results underline the importance to take into
account both the impact contribution and uncertainty to select process to be
regionalised. The proposed methodology highlights the need to focus on the goal
and scope at the early stages of a study to clearly identify the intended audience and
their requirements regarding study quality. A dialogue with the decision maker
during the study will be beneficial. This approach could be relevant for other types
of uncertainty but should be adapted.
MO377
A spatio-temporal framework for life cycle analysis of bioenergy
A. Ajayebi, University of Exeter; M. Maier, The University of Exeter; M.D.
Mueller, Agroscope Changins-Wädenswil Research Station ACW; X. Yan, The
University of Exeter
Evaluating the environmental repercussions of bioenergy is affected by many
uncertainties including those related to spatial and temporal variables. In this study
we investigate the application of a dynamic life cycle analysis (LCA) methodology
which takes into account both temporal and spatial variables. While numerous
studies have attempted to investigate the sustainability of bioenergy, the
conclusions have remained different or even contradictory. The necessity of
performing dynamic LCAs for bioenergy derives from the wide variety of options
that are available for the production of biomass, processing, logistics and the end
use. By incorporating both time and location into the holistic structure of LCA, we
attempt to provide a methodology that is capable of rendering precise analytic
results within designated temporal and spatial resolutions. This methodology
involves calculating a dynamic life cycle inventory (LCI) that enables us to perform
environmental impact assessment for site- and time-dependent impacts. This hybrid
approach is considered a major step forward in increasing the accuracy of
sustainability assessment of bioenergy and in the exposure of the uncertainties.
MO378
Constructive geometries: Transforming "Rest of the World" into an actual
place
C. Mutel, ETH Zurich / Laboratory for Energy Systems Analysis; K. Volkart, Paul
Scherrer Institut / Laboratory for Energy Systems Analysis
Modern life cycle inventory databases usually have detailed process data for a few
countries or regions, and then average data for the "Rest of the World". This lack of
spatial poses challenges for regionalized LCA. The ideal solution would be a global
set of consistent geometries for provinces, countries, and regions which could be
combined using set operations. Unfortunately, the current geometries provided by
the ecoinvent centre were developed ad hoc, and cannot be combined or subtracted
without floating-point errors. I constructed such a set by creating a topology of the
world, including all country and sub-country borders. The input data and scripts are
available as an open source package called "Constructive Geometries" [1]. These
geometries will form the future spatial definitions for the ecoinvent life cycle
inventory database. One key idea in this procedure is to have geometrical
definitions at a low level, so that any larger geometries can be defined by added
together their constituents. For example, the UCTE is defined by a list of countries
(Andorra, Austria, Belgium...) and a list of additional provinces in Denmark
(Nordjylland, Midtjylland...), as Denmark was split between the UCTE and
NORDEL. This recipe-driven approach is much more consistent, reproducible, and
transparent than previous manual GIS editing. The "Rest of the World" geometry
can now be easily defined, as the union of the set of countries and provinces which
are not otherwise defined for a given market. "Rest of the World" market mixes
could also be defined, if basic country-level production data was available from e.g.
input-output tables. [1] https://bitbucket.org/cmutel/constructive-geometries
MO379
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A general framework for regionalized life cycle assessment calculations
C. Mutel, ETH Zurich / Laboratory for Energy Systems Analysis; K. Volkart, Paul
Scherrer Institut / Laboratory for Energy Systems Analysis; S. Hellweg, ETH
Zurich / Institute of Environmental Engineering
Comprehensive and global regionalized impact assessment (IA) methods, such as
LC IMPACT and Impact World+, are now widely available. At the same time,
modern life cycle inventory databases include detailed geometrical definitions for
the location of each process. The key remaining methodological challenge to
performing regionalized life cycle assessment is matching the different spatial
scales of the method and database. IA methods normally have a spatial scale
derived from physical patterns in space, such as climate or topology. Inventory
databases, on the other hand, are usually defined by political boundaries. We have
developed matrix formulae for four different matching scenarios. We have
implemented these approaches in the open-source software Brightway2-regional
[1]. The first scenario is the simplest - no matching is needed if the regionalized IA
method and inventory database share the same spatial scales. In this case, the
modification to standard LCA matrix math is relatively minor, and no GIS
calculations are needed. The second scenario is to allocate inventory spatial units to
IA spatial units based on intersected areas. Area is a relatively poor predictor of
spatial patterns of industrial activity, so this option should only be used if no
additional information is available. In the third scenario, additional data provided
by the IA method developers is used to estimate how much of the inventory activity
occurs in each IA spatial unit. For example, an IA method with a spatial scale of
watersheds probably has background data on withdrawals from each watershed,
which can be used as spatial allocation weights. Finally, we develop the idea of
spatial extension matrices, which allow new data sources on a third spatial scale to
estimate the spatial pattern of inventory data. This approach requires additional data
collection, but is quite powerful. Our matrix formulae have a number of advantages.
First, they allow reprojection of regionalized LCA results to each spatial scale,
making visualization and interpretation easier. Secondly, while GIS calculations are
required for most scenarios, they only need to be done once for each method and
inventory database, meaning that LCA software can use pre-calculated values
instead of integrating GIS logic. [1]
https://brightway2-regional.readthedocs.org/en/latest/
MO380
Application of the LC-IMPACT impact assessment method to ecoinvent
C. Mutel, ETH Zurich / Laboratory for Energy Systems Analysis; F. Verones,
NTNU / Department of Energy and Process Engineering; K. Volkart, Paul Scherrer
Institut / Laboratory for Energy Systems Analysis; S. Hellweg, ETH Zurich /
Institute of Environmental Engineering
LC-IMPACT is a new, comprehensive and global impact assessment method that
provides spatially differentiated characterization factors for water use, land use,
terrestrial acidification, freshwater and marine eutrophication, toxicity, and
particulate matter. Regionalized characterization factors are available in a
standardized format. We describe how to systematically apply LC-IMPACT to the
ecoinvent inventory database. The methodology for regionalized impact assessment
is now well developed, and the key area of difficulty when combining inventory
databases and impact assessment methods at appropriate spatial scales is the choice
of spatial allocation weights [1]. A naive approach is to use the relative intersected
areas of each inventory and impact assessment spatial unit. However, this approach
produces incorrect results when inventory activities are not uniformly distributed in
space. Additional data, which we call extension matrices, can be used to
approximate the spatial pattern of inventory activity; these extension matrices
would be industry-sector specific. We illustrate this concept with global maps of
agricultural activity and GDP-weighted population density. The ecoinvent
inventory database provides detailed spatial data for each inventory process [2].
However, the location "Rest of the World" is widespread – almost one quarter of all
processes in ecoinvent 3.1 - but this location has no provided spatial definition, but
rather is defined dynamically as whatever isn’t covered by more specific datasets.
We developed a new global topology of consistent and reproducible geometries for
all countries, provinces, and ecoinvent-specific locations. We also developed a
method, which we call constructive geometries, that can dynamically generate
geospatial definitions for the "Rest of the World", making regionalized assessment
of these processes possible. We compare regionalized impact assessment scores for
a selection of processes from ecoinvent 3.1. The use of extension matrices produces
more detailed and less uncertain scores, at the expense of complexity. More
complete spatial disaggregation of the ecoinvent database is needed to realize the
potential of regionalized LCA with consistent, global methods like LC-IMPACT.
[1] Mutel, C. and Hellweg, S. Computational Methods for Regionalized Life Cycle
Assessment. In Submission.\n[2] Geometry definitions in ecoinvent. Draft Report,
available at http://geography.ecoinvent.org/report/
MO381
Carrying capacity based normalization references at the endpoint level
A. Bjorn, Technical University of Denmark / Department of Management
Engineering; C. Bulle, CIRAIG - ESG - UQAM / Strategy corporate social
responsibility; M. Margni, Ecole Polytechnique de Montreal / Mathematical and
Industrial engineering; M. Hauschild, DTU Management Engineering
The popularity of the ecological footprint method and the planetary boundaries
concept shows an increasing interest among decision makers in comparing
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environmental impacts to carrying capacities of natural systems. Recently carrying
capacity based normalisation references were developed for impact categories at
the midpoint level in LCA. Building on this work we propose two sets of global
average normalisation references compatible with the endpoint categories compiled
in the Impact World+ methodology. The first set of references was based on a
translation of the science-based thresholds for which the midpoint normalization
references were based, combined with the use of additional thresholds for impact
categories not covered by those references. The second set of references was based
on defining carrying capacity as a consistent level of species protection at endpoint,
here HC5(NOEC), the concentration at which maximum 5% of species are affected
above their no observed effect level. The resulting endpoint normalisation factors
were together with the existing references at midpoint applied to a life cycle
inventory of food consumption in Denmark. The ranking of normalised impact
scores for the different impact categories was compared for the three approaches to
carrying capacity-based normalisation. The ranking was found to differ
considerably between the approaches with the implication that the results only
partly agreed on how to prioritise impact reduction efforts of Danish food
consumption. Moreover large differences between the absolute values of
normalised impacts were found between the three approaches for some impact
categories, meaning that Danish food consumption may appear environmentally
sustainable when using one set of normalisation references and unsustainable when
using another set of references. This work expands the applicability of carrying
capacity-based normalisation and furthermore shows the influence of value choices
in the quantification of carrying capacity.
MO382
Recommended impact assessment methods for ILCD and Environmental
Footprint: challenges, opportunities and updates
S. Sala, European Commision DG Joint Research Centre / Institute for
Environment and Sustainability Sustainability Assessment Unit; J. Dewulf, EC
JRC - IES / Sustainability Assessment unit; L. Benini, JRC Institute for
Environment and Sustainability - European Commission / Sustainability
Assessment unit; S. Fazio, Institute for Environment and Sustainability; R. Pant,
European Commission DG Joint Research Centre / Institute for Environment and
Sustainability Sustainability Assessment Unit
Within the International Reference Life Cycle Data System (ILCD) Handbook, 14
methods were recommended for impact assessment in LCA. The Product
Environmental Footprint (PEF) builds on these recommendations. The ILCD
analysis, evaluation and selection of recommended methods refers to methods
available by 2008. Several impact categories have experienced a significant
development and should be subject to updates in ILCD. Thus, there is the clear need
for an update of the recommendations both from a harmonisation perspectives as
well as for scientific credibility. In the context of the PEF, the EC-JRC is in the
process of updating ILCD recommendations, focusing mainly on 4 impact
categories, namely: water depletion (WD), resource depletion (RD), land use (LU)
and respiratory inorganics (RI). In order to support an update of the ILCD and PEF
recommendations a three-step evaluation procedure has been put in place: i)
qualitative screening for newly developed methods, ii) benchmark among the
available methods; iii) applicability analysis wit reference to life-cycle inventory
data and elementary flows. This approach will ensure identifying not only the
(theoretically/scientifically) best LCIA method but also whether there any
significant gaps in LCI data availability to feed the LCIA models or issues
regarding unexpected results and anomalies that need further attention. The limits
of the LCIA methods related to day-to-day applicability will be carefully evaluated
and some results of the screening are provided. As regards the LU, it seems
reasonable to expand the LCIA method, at least at mid-point level, accounting more
than one impact category, considering the multi-functionality of land. The selection
of method(s) was also based on the availability of scientific literature and
case-studies, and in order to facilitate the applicability with the currently available
datasets containing inventory data on LU. Concerning WU, special attention is
given to aspects such as consumptive use only vs. overall withdrawals, spatial
differentiation, temporal scale environmental water requirements, as well as the
applicability of the methods to currently available datasets. In case of RD, the
three-step evaluation procedure is preceded by a careful consideration of what
should be assessed in terms of impact on the Area of Protection Natural Resources
(AoP), given the poor substantiation of this AoP in the LCA community so far.
MO383
Coupling nutritional and environmental aspects of food and beverage: how
could it be tackled?
F. Recanati, Politecnico di Milano; G. Dotelli, Politecnico di Milano / Chemistry
Materials and Chemical Engineering G Natta; P.A. Melia, Politecnico di Milano /
Elettronica Informazione e Bioingegneria; P. Gallo Stampino, Politecnico di
Milano / Chemistry Materials and Chemical Engineering G Natta; A. De Luca,
Politecnico di Milano; A. Vesconi, Politecnico di Milano / Chemistry Materials and
Chemical Engineering G Natta
Environmental sustainability of food is one of the most relevant issues within the
sustainable development context. Since the primary scope of food is nutrition,
environmental aspects should be assessed adopting an integrated approach with
nutritional ones. In order to tackle this integration, in the present study a
multi-criteria indicator coupling nutritional quality and environmental impacts
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categories is developed. After a thorough survey of the scientific literature, a certain
number of food and beverage products belonging to different food groups (i.e.
proteins, vitamins, carbohydrates and beverage) were selected. Each one of the
selected products was characterized in terms of both environmental and nutritional
terms. At first instance, only two indicators are taken into account concerning
environmental dimension: carbon footprint (adopting characterization factor
estimated by IPCC, 2013) and water footprint, calculated following the recently
published ISO 14046. The nutritional quality of food and beverage is addressed
through the use of three indicators: the Fullness Factor indicator, the Nutrient Rich
Food Index and the Calories for Nutrient. The Fullness Factor (developed basing on
data provided by USDA's National Nutrient Database for Standard Reference) is a
dimensionless index which tries to quantify the satiety of a food or recipe,
consisting in a multivariate analysis involving a weighted sum of value of main
nutrient content values (i.e. calories, proteins, fibres, lipids). The Nutrient Rich
Food Index is a consumer-driven index recently developed by Drewnowski (2010)
and based on 2005 Dietary Guidelines; the calories for nutrient is an elaboration of
the energy content referred to nutrients (Drewnowski, 2005). Basing the present
analysis on the above mentioned indicators, a global assessment tool which takes
into accounts both nutritional and environmental aspects has been devised and
tested against dietary approach. A. Drewnowski, Am J Clin Nutr 2005;82:721–32
A. Drewnowski, Am J Clin Nutr 2010;91(suppl):1095S–101S
MO384
How environmentally significant are water consumption and water impact
assessment approaches for microalgae cultivation systems?
m. cornelus; P. Collet, IDEEL; A. Helias, INRA
The first generation of biofuels has been largely criticized due to its rising effect on
market prices, damages to biodiversity and land competition with food crops.
Microalgae-based biofuels are looking promising with high production yields and
no direct competition with arable lands. Nevertheless, its large-scale production
gives rise to a serious concern about the impact on water usage. As a consequence,
it is crucial to assess the water consumption on the entire life cycle to be aware of
the intensity of its water withdrawal indicator. Several studies have focused on
water in microalgae cultivation and tried to assess this issue. Nonetheless, for an
appropriate assessment of water use, regionalization is crucial to capture
hydrological conditions. Recent methodological developments on water resource
analysis in Life Cycle Assessment (LCA) have been pursued. Those new
approaches fulfil the same goal as the current models assessing water quality
(ecotoxicity, acidification and eutrophication). Pfister et al. calculated a Water
Stress Index (WSI) as a characterization factor for a midpoint category “water
deprivation”. According to Pfister et al. the use of freshwater can affect the three
areas of protection: Human Health, Resources and Ecosystem. Motoshita et al.
developed an impact pathway of water scarcity on domestic users. Boulay et al.
studied consequences of water scarcity and proposed an approach including
compensations. The purpose of this paper is to undertake a life-cycle water
footprint assessment of different cultivation systems related with specific location
and temporal period. In the current study an LCA is conducted on two systems:
open-raceways and photobioreactors cultivating Chlorella vulgaris. To our
knowledge this is the first time that LCA is used to apply recent developments in
LCA about water resource based on WSI to different microalgae cultivation
systems. For both systems, the water withdrawal and returned water are mainly due
to evaporation and cleaning process. The evaporation flows were calculated based
on meteorological data, empirical formula and design hypothesis as the cleaning
water output flows were. The results of LCA have been discussed at two stages:
midpoint and endpoint levels. Yearly and monthly water stress indicators have been
applied on the couples system/location. Conclusions about system water foortprints
were highly dependent on location and seasonal period.
MO385
Environmental impact of freshwater consumption due to dietary patterns in
Mediterranean countries
C. SINFORT, Montpellier SupAgro / ELSA Group UMR ITAP; E. Paolo da
Silva, ESALQ; S. Drogue, INRA / UMR MOISA; G. FERRARI, INRA; N.
DARMON, M. AMIOT-CARLIN, INRA / UMR NORT
The type of diet consumed in a given region (how foods are combined) influences
environmental impacts considering how and where foods are produced. LCA offers
a global methodology to evaluate such impacts. This study focusses on freshwater
consumption and the objectives are to propose a method suitable for the evaluation
of the impacts of a national diet taking into account the origin of the raw food
materials and to apply it in the case of Mediterranean diets. A list of 254 food items
commonly consumed in France and the corresponding quantities consumed each
day on average by a representative sample of French adults were derived from two
national surveys conducted in 2006-2007 by the ANSES (French agency for food,
environmental and occupational health safety): the EAT2 and INCA2 surveys,
respectively. Corresponding raw food product amounts were computed knowing
the composition of each food product and losses between national supplies and food
intake. Water consumption was then obtained per raw product and per country
combining data on international trade and economic data (UNComtrade and
FAOStat databases) with blue water national data (Mekonnen and Hoekstra, 2011
and 2012). Finally, a freshwater ecosystem impact (FEI) was computed, as
suggested by Mila I Canals (2008), taking Water Scarcity Index (WSI) data
232

computed by Pfister (2009) as characterisation factor. Freshwater ecosystem
impacts of the French diet were computed and reported on global world maps. The
same scenario (same diet) was also applied with Tunisian market data to evaluate
the importance of the origin of the products: it appeared that the total FEI would be
7 times higher if the products were originated from Tunisian market. Applying the
method, uncertainties in raw product origin and incompatibilities with databases
appeared, inducing hypotheses that are explained and discussed. Computations
were made with blue water values averaged per year and per country and the
pertinence of such spatial and temporal scales is discussed as well.
MO386
Fate factors for airborne contributions to acidification, eutrophication and
photochemical ozone formation in Brazil
N.C. Mendes, DTU Management Engineering; A. Laurent, Technical University of
Denmark / DTU Management Engineering; A. Ometto, Universidade de Sao Paulo
/ Departamento de Engenharia de Produção Escola de Engenharia de São Carlos;
M. Hauschild, DTU Management Engineering
Brazil is the largest country in Latin America. Its extensive geographical area, with
important variations in population density and environmental properties makes it
difficult to properly assess environmental impacts using site-generic
characterization factors. The application of spatially-differentiated Life Cycle
Impact Assessment (LCIA) methods could better capture the differences of climate,
topography, soil, fauna, flora and diverse activities of each region in Brazil. In this
context this work aims to provide a first step towards spatially-resolved
characterization factors for acidification, eutrophication and photochemical ozone
formation in Brazil. Fate factors (FF) for airborne pollutants, i.e. nitrogen oxides,
sulfur oxides, ammonia and non-methane volatile organic compounds (NMVOC),
contributing to these impacts were thus determined from source-receptor matrices
(SRMs) based on simulations at a 2° x 2.5° grid resolution. The simulations were
performed by GEOS-Chem v9-02 model, which was assessed as the most
comprehensive and robust model for the purpose of the study. The resulting fate
factors were analyzed with respect to their variations across the country and were
compared with the fate factors developed at global scale as used in the
recently-released IMPACT World+ LCIA methodology. The observed large
variations between grid scales within and across the states of Brazil demonstrate the
relevance of spatial differentiation of the fate factors. To adapt to frequently
unspecified emission data, possible alternatives to divide the country in regions, at
which meaningful aggregated characterization factors could be derived, was
investigated using criteria such as states division, biomes, climate or GDP
distribution. These division approaches however need to be revised with additional
consideration of exposure and effect factors. The developed fate factors can
therefore support the development of more environmentally relevant
characterization modelling of acidification, eutrophication and photochemical
ozone formation impacts in Brazil.
MO387
USEtox 2.0: Recommended characterization factors for human and
freshwater ecotoxicity for new and updated substances, exposure pathways,
and regions
P. Fantke, Technical University of Denmark / Quantitative Sustainability
Assessment; O. Jolliet, University of Michigan / Environmental Health Sciences
School of Public Health; M. Huijbregts, Department of Environmental Science; M.
Margni, Ecole Polytechnique de Montreal / Mathematical and Industrial
engineering; T.E. McKone, University of California / School of Public Health; R.K.
Rosenbaum, National Research Institute of Science and Technology for
Environment and Agriculture - Irstea / UMR ITAP; D. van de Meent, RIVM /
DMG; M. Hauschild, DTU Management Engineering
USEtox is the UNEP/SETAC scientific consensus model for assessing human
toxicological and ecotoxicological impacts of chemical emissions. The model is
being widely used in comparative toxicity assessments and officially endorsed by
the UNEP/SETAC Life Cycle Initiative since May 2013. We present the next
official release version, USEtox 2.0. The new USEtox 2.0 provides midpoint and
endpoint characterization factors for human toxicity and freshwater ecotoxicity for
more than 4000 organic and inorganic chemicals. Major improvements and
scientific consensus have been achieved for including into the new USEtox 2.0 the
following updates: (a) ionizing organic chemicals, (b) residential and occupational
indoor environments, (c) exposure to pesticide residues via food crop consumption,
(d) generic freshwater ecotoxicity for metals, (e) 900+ new substances and updated
substance data, (f) continent- and sub-continent-specific landscape parameters, and
(g) a user-friendly and intuitive user interface. With these updates, USEtox
contributes to addressing the high demand for improving the characterization of
toxic chemical emissions and is readily operational for use in life cycle assessment,
footprinting and other comparative assessments. The new USEtox 2.0 model and
factors can be exclusively accessed free of charge at http://usetox.org.
MO388
Integrating real metal runoff data to the life cycle assessment of alloys
S. Roos, Swerea IVF AB / Chemical Engineering; C.J. , Swerea IVF AB; J.
Hedberg, I. Odnevall Wallinder, The Royal Institute of Technology (KTH); C.
Kaplin, Outokumpu Stainless AB
One of the most commonly used qualities of stainless steel is the AISI grade 304,
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typically consisting of 18 wt% chromium, 8 wt% nickel and 74 wt% iron. When the
life cycle performance of alloy products and metals processing is described in life
cycle assessment (LCA), several sources for errors exist. The research presented
here aims to investigate whether the modelling of metal runoff from stainless steel
surfaces is an important factor for its life cycle performance. A stainless steel roof is
chosen as a case study in which two ways of modelling of metal runoff is excerted:
(1) based on the individual alloy components, and (2) based on measured long-term
runoff data (4 years) from the alloy at field conditions. A life cycle assessment of a
stainless steel roof was performed for a base case and an alternative case. The use
phase was in the base case modelled with metal runoff data based on experimental
findings for the main individual alloy components (Fe, Cr, Ni), and in the
alternative case with runoff data based on long-term metal runoff measurements at
urban conditions for an AISI grade 304 steel. The modelling of the metal runoff
data showed to have a great importance for the end result. The results from the case
study also compared the order of magnitude of the modelling of metal runoff as an
error source, and compared this with two other error sources: the LCIA and the data
inventory of the metal production. All three error sources showed to have large
influence on the end result, but that the metal runoff data was the error source of
largest importance. We therefore suggest that real observed metal runoff data will
be integrated in future LCA studies of metals and alloys.
MO389
Integration of the metal bioavailability in freshwater for the ecotoxicity
footprinting with the USEtoxTM model database
J. Cettier, Cycleco; O. Hugonnot, ToolsEnv; J. Payet, Cycleco
Keywords: Bioavailability factor, metals, USEtoxTM model Many pollutants are
found in the environment with several physicochemical properties which provide
different behaviours. Metals behaviour differs from organic compounds: they are
infinitely persistent, octanol-water partition doesn’t predict their tendency to
bioaccumulate and only the truly dissolved fraction is considered to be bioavailable.
For these reasons, physicochemical properties to take into account for metals in the
USEtoxTM model differs from organic compounds. The USEtoxTM model was
developed under the UNEP-SETAC Life Cycle Initiative, by a team of researchers,
and provides the state-of-the-art for the ecotoxicological impact assessment of
substances. Conscious of the specificity of metals and the need to take into account
bioavailability to avoid overestimation, we wished to update the characterization
factors (CF) available in the ecotoxicological footprinting database using the
USEtoxTM model. Dong et al. (2014) publication provided CF for 15 cationic
metals. The Kpss and the KDOC were calculated with the model WHAM 7.0 which
takes into account the equilibrium-based metal speciation model, for a specific
water chemistry. Physicochemical parameters and Effect factors (EF) from Dong et
al. were implemented preferentially. If not available, the EF came from the AiiDA
database and the physicochemical parameters came from the USEtoxTM inorganic
database, from Echachem database or finally estimated by calculation. The
landscape was changed to approach a representative European freshwater river and
physicochemical parameters of metals were selected for this same river. Updates
relate to the 15 cations from the Dong et al. publication and the seven cations from
the USEtoxTM inorganic database. Changing Kpss and KDOC found by Dong et al.
in the ecotoxicological footprinting database allows to find the same bioavailability
factor (BF). This shows that other physicochemical parameters implemented before
this work don’t have a significant impact on this factor. The new CF for the
freshwater range from 9.6E0 (Fe III) to 1.1E6 (Cd II). From now on the
ecotoxicological footprinting with the UsetoxTM model database, the bioavailability
of the metals are taken into account the in the CF calculation. This is now available
in the online database for 22 cations. Up to now, BF existed in recent publications
but had not been yet implemented in models to calculate CF.
MO390
Including zinc speciation in LCA terrestrial ecotoxicity: does it make a
difference for LCA results?
G. Plouffe, CIRAIG-Ecole Polytechnique de Montrea / Chemical Engineering; C.
Bulle, CIRAIG - ESG - UQAM / Strategy corporate social responsibility; L.
Deschenes, Ecole Polytechnique de Montreal / Genie Chimique
Metals are often the main contributors to ecotoxicological impacts in life cycle
assessment (LCA), mainly because models were developed initially for organic
compounds and are applied without distinction to metals even if their properties
differ greatly. A framework has been developed for including metal speciation in
freshwater ecotoxicity by integrating a bioavailability factor in the characterization
factor definition and by using freshwater archetypes to consider the spatial
variability of the physicochemical parameters influencing speciation. The goal of
this project was to determine the importance of including zinc (Zn) speciation in
terrestrial ecotoxicity in LCA. A case study on the ecoinvent market for electricity,
low voltage CA-QC data was carried out using the IMPACT 2002+ methodology.
Results obtained using present terrestrial ecotoxicity characterization factors (CFs)
from IMPACT 2002 were compared to results obtained using new regionalized CFs
that take Zn speciation into account. These CFs were obtained by using modified
USEtox fate factors, WHAM 6.0 derived bioavailable factors and effect factors
calculated using the AMI method with available terrestrial ecotoxicity data. Generic
default CF values for the world based on either soluble or true solution (free ion and
ion pairs) Zn as well as minimum and maximum regionalized CF values were tested
in this study. Results indicate that for this specific case study, the contribution of Zn
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emitted to soil to the terrestrial ecotoxicity impact score falls from 26% to a
maximum of 1.27%, impact scores being reduced by 1.44 to 14.37 orders of
magnitude, when Zn speciation is taken into account. Also, when including Zn
speciation in terrestrial ecotoxicity, the total terrestrial ecotoxicity and ecosystem
quality impact scores decrease by approximately 25% and 21%, respectively, and
among the major contributors to terrestrial ecotoxicity, Zn falls from the 2nd to
between the 9th and 255th position. Results show that integrating Zn speciation into
the CF definition highlight the significance and feasibility of accounting for metal
speciation in soil in an LCA context.
MO391
TOX-TRAIN: the user-friendly toolbox for human and ecotoxicity assessment
in LCA
X. Bengoa; M. Birkved, Technical University of Denmark; P. Fantke, Technical
University of Denmark / Quantitative Sustainability Assessment; S. Humbert,
Quantis; S. Sourisseau, VEOLIA Environnement Recherche et Innovation; R. Van
Zelm, Radboud University
It is estimated that 10 to 20 thousand different chemicals are regularly used in the
life cycle of products, many of which can potentially have harmful effects on
humans or ecosystems. Industries are more and more interested in understanding
the toxicity of their products constituents and are willing to act on their supply chain
to reduce the amount of dangerous substances emitted through all stages, from
manufacturing and processing to end-of-life. The four-year EU-funded
TOX-TRAIN1 project aims at creating a user-friendly toolbox based on the
scientific consensus model USEtox® and promoting this model, in order to assess
human toxicological and ecotoxicological impacts related to emissions over the
life-cycle of technologies. Developed under the supervision of the Life Cycle
Initiative lead by the UNEP-SETAC, USEtox® assesses such impacts for numerous
chemical substances2. The main output of TOX-TRAIN will be a toolbox that
combines the official USEtox® model with additional assessment tools in a
user-friendly interface along with a full documentation TOX-TRAIN has already
achieved several of its objectives. A thorough literature review of existing chemical
inventory models was made, which led to the development of the sewage emission
model SewageLCI3. This model is based on a set of chemical and national input
parameters capable of quantifying the fraction of a chemical emitted to sewage
systems ending up being subsequently released to the individual USEtox® emission
compartments. Exposure models for household, workers, and direct exposure were
developed and will constitute additional modules of the TOX-TRAIN toolbox.
Characterization factors for persistent bioaccumulating chemicals, persistent active
surface chemical compounds, pesticides and biocides have been developed and
their uncertainty quantified4. All these developments will be tested and evaluated in
case studies. Finally, several courses and workshops have been organized at
different venues to inform and train on USEtox® and its application within the LCA
framework. Outputs and development from TOX-TRAIN will all become
publically available and will be evaluated for future integration into USEtox®.

LCA of complex systems: delusion or reality? (P)
MO392
Integration of simple LCA into complex systems: the CaSIE² project
E. Lees-perasso, CODDE; J. Orgelet, Bureau Veritas CODDE / EcoDesign; P.
Ravel, G. Sibiude, N. Couillaud, CSTB
Recent scientific, technical and normative works insist on the relevance of life cycle
assessment (LCA) as a methodology to evaluate the environmental performance of
materials, systems and buildings. Though, those systems are complex by nature,
evolving numerous subsystems, elements and materials and, particularly at building
scale, a long service life. They interlock and overlap with one another, making any
evaluation a long and fastidious task. In order to allow a better diffusion of the LCA
practices, the building sector have to adapt and to acquire operational
decision-making LCA tools that can be used by all actors while reducing the
complexity and amount of work required. The CaSIE² project has been launched in
order to answer this need. This study will be supported by the ELODIE and EIME
software. It will be providing a simplified environmental impact calculator for
equipment systems. This tool will be used by the building sector to facilitate
conception, calculate, decide and communicate on the environmental aspects of
their products, building-integrated equipment. Ultimately, it will lead to global
optimization of building systems (energy and environment) and could provide a
decision-aid to define coherent environmental policies towards the definition of
energy-plus building French regulations. In order to achieve this goal, some issues
need to be solved. One of the main aspects to deal with is related to the heating,
ventilating and air conditioning (HVAC), and the electric and electronic equipment
(EEE). The integration of their environmental evaluations within building systems
is confronted to multiple issues: lack of reliable and compatible data on some
equipment, characterisation methods and perimeter compatibility issues, and a
reduced accessibility to information about system dimensioning (quantity and type
of installed equipment within a complex system). This presentation focuses on the
first step of the project and aims at identifying and describing the main issues faced
when dealing with the integration of HVAC and EEE within building complex
systems. This work will lead to the definition of the CaSIE² tool methodological
and technical requirements.
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MO393
Life Cycle approaches for holistic assessment redevelopment urban projects
(brownfields)
C. Hidalgo, Leitat Technological Center / RD Safety Sustainability Division; M.
Escamilla, LEITAT / Sustainability Unit; J. Boronat, L. Nadal, Medi terra; G.
Louwagie, European Environment Agency
In many cities there are abandoned or under-used industrial areas, which were
developed previously and can have residual in-situ contamination from earlier
activities. These areas, also called brownfields, can be remodelled in order to satisfy
the increasing demand for new urbanized areas with different purposes, including
residential, infrastructure or green areas. Urban planning actuations have associated
environmental impacts over a long time period, as the result of planning conditions
the behaviour of cities over several years. From a sustainability point of view
considering all life cycle stages, including early stages, is desirable. Holistic
approaches supported by comprehensive tools are needed to guarantee this view.
Existing literature suggests that the environmental impacts of brownfields projects
are not considered in a holistic manner. Usually only specific aspects such as
selected impacts from remediation or construction activities are assessed.
Therefore, applying the Life Cycle Assessment (LCA) approach to brownfield
developments is seen as a good opportunity to assess their overall environmental
profile and identify possible management improvements. Recently EEA has led a
study to explore the feasibility of applying LCA approach to reusing brownfields as
part of urban planning. Three case studies were analysed including two brownfields
and a greenfield (non-urbanised area). The study includes all life cycle stages and
the associated impacts: i) primary impacts, associated with the site status including
soil and groundwater contamination; ii) secondary impacts, related to the
development stage (soil investigation and remediation, demolition of existing
buildings, levelling works, infrastructures construction and construction of new
buildings); and iii) tertiary impacts, associated with the use of the site after
development. Outcomes from the study show potential to succesfully apply life
cycle thinking approaches to brownfields and urban (re)development projects. The
selection of a representative funcional unit (depending on the planned use, the
surface, the built surface, or the number of residents/users) proved to be a key
parameter affecting the results. The findings show that, for the three cases, the most
relevant life stages in terms of environmental impacts are the use stage (with a
duration of 20 years), as well as the development stage with important contributions
from the construction of new buildings and construction works.
MO394
Where to look for the complexity of EcoInvent v3 process networks?
T. NAVARRETE GUTIERREZ, CRTE CRP Henri Tudor / Resource Centre for
Environmental Technologies CRTE; A. Marvuglia, Luxembourg Institute of
Science and Technology (LIST) / Resource Centre for Environmental Technologies
CRTEResource Centre for Environmental Technologies CRTE; B. Rugani, Centre
de Recherche Public Henri Tudor (CRP Henri Tudor) / Centre de Ressources des
Technologies pour lEnvironnement CRTE; E. Benetto, CRP Henri Tudor /
Resource Centre for Environmental Technologies CRTE
The latest ecoinvent database (version 3.1) includes several new features like
updated and new datasets, and more system models. As the database improves in
quality and features, one could assume that its representation of the complex real
world is also improved. One way to confirm or deny this assumption is by looking
at the structure of the process network of the database and evaluate its degree of
complexity, when compared to other networks known to be complex (that is, that
they exhibit non-trivial characteristics absent in random networks). With this in
mind, we shall present a comparison of the graph obtained from the ecoinvent
version 2 database and the one of version 3. We are interested in measuring the
graph following traditional network analysis methods to characterize each network.
The measures include determining the importance of a node, in regard to the
number of paths that go through it, or the number of neighbours, as well as the
diameter of the network. Creating such graphs allows to compare both graphs
(ecoinvent v2 and v3) against each other, but also against well equivalent complex
networks of the small-world family, random networks, and scale free networks (of
the Barabasi-Albert family). Different libraries for network analysis, including
NetworX and igraph, scripted through the Python language. Also, we used
implemented different algorithms present in the literature using R. Finally, gephi
was used for creating the figures depicting the graph structure. Preliminary
observations suggest that although the ecoinvent networks are definitely not
random, they exhibit some characteristics also present in scale-free networks
(power law distribution of the cumulative degree distribution), but not those of
small-world networks (short average path length, high clustering coefficient).
MO395
Agent-based modelling for consequential life cycle assessment of policies
fostering multi-modal mobility in Luxembourg: the CONNECTING project.
F. Querini, Resource Centre for Environmental Technologies CRTE; T.
NAVARRETE GUTIERREZ, CRTE CRP Henri Tudor / Resource Centre for
Environmental Technologies CRTE; T. Ma, CEPSINSTEAD Social & Economic
Research Centre; E. Benetto, CRP Henri Tudor / Resource Centre for
Environmental Technologies CRTE; P. Gerber, CEPSINSTEAD Social &
Economic Research Centre
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Passenger cars, which heavily rely on the internal combustion engine, are the source
of several environmental burdens, from contribution to climate change to urban air
pollution. To reduce its environmental impact, sustainable transport policy focuses
on promoting of the use of less pollutant alternative means of transport (e.g. bicycle,
train, bus) and the development of “green” vehicles (e.g. hybrid or electric
vehicles). Attributional life cycle assessment (LCA) usually aims at assessing either
the environmental impact of one means of transport or comparing two, using
simplifying generic hypotheses. In CONNECTING, we aim at assessing the
impacts at the policy level, which could be for instance the installation of charging
infrastructure at railway station public parking, decreasing train ticket prices. For
this purpose, we develop an agent-based model (ABM), which simulates a
population of commuters in the cross border area of Luxembourg taking various
transportation means to go to work. These commuters, represented in the model by
agents who have their own characteristics (purchase power, mobility needs,
personal behaviour, etc.), can interact with each other and react to external stimuli.
This ABM is fed by numerous data at both macro-level (e.g. national statistics) and
micro-level (e.g. individual surveys). The ABM is then coupled with an LCA
model, which calculates the environmental impacts of the agents. The model is first
run without a specific policy and the sum of the environmental impacts corresponds
to the reference situation. Then, the policies under study are applied to the model
and their consequences are evaluated as the difference between the results obtained
and the reference. The ABM-LCA coupling differs from traditional consequential
LCA, where scenarios or economic macro-modelling are used to derive inventories.
In this project, the impact of the policies is the result of the interactions of a large
number of individual decisions, which is not known a priori (contrary to the more
conventional scenario approach). Additionally, CONNECTING aims at fostering
the dissemination of LCA to policy makers through a collaborative approach and by
developing tools allowing policy makers to interact with the model, influencing the
policies during the course of the simulation and visualizing the results.
MO396
Life Cycle Assessment of Power-to-Gas for Integrated Energy System
Analysis
X. Zhang, Laboratory for Energy Systems Analysis; C. Mutel, Paul Scherrer
Institute / Laboratory for Energy Systems Analysis; C. Bauer, Group Environment,
Health & Safety
The future Swiss electricity supply system is expected to rely strongly on stochastic
renewable generation such as photovoltaic and wind power. As a consequence,
more and more flexibility is required and storage technologies and conversion of
different types of energy carriers will play a vital role in the integrated energy
systems of the future. As part of the recently established “SCCER
Storage[1]”research center, integrated assessment for various storage technologies
will be performed to better understand the impacts of these technologies in terms of
environment, economy and their technology performance, and how they could be
integrated into the Swiss energy system in the future. Life Cycle Assessment
(LCA), as a key component in the technology assessment framework, has been
applied to investigate the environmental impact of these technologies. In this
poster, an example of how LCA is performed for technology assessment within the
complex overall energy system is going to be presented based on a case study on the
power-to-gas system that is going to be built in Switzerland. The system is designed
to convert electricity generated from renewable energy to hydrogen through
electrolysis. The hydrogen generated is further reacted with carbon dioxide to
produce methane, which will be dehydrated, compressed and eventually supplied to
power cars. The work addresses LCA-implications of using methane from the
power-to-gas system versus employing natural gas from conventional gas grid, and
more importantly, it demonstrates an example of how LCA of storage technology is
performed differently from the conventional LCA applications, and how the results
fit into the broader analysis of an integrated energy system. <br clear="all" /> [1]
Swiss Competence Center for Energy Research - Heat and Electricity Storage:
http://www.sccer-hae.ch/
MO397
Environmental impact assessment of rail freight intermodality
A.L. MERCHAN, University of Liege / Applied Chemistry
The European Commission’s White Paper on transport [1] seeks to achieve an
efficient and sustainable balance between the various transport modes. In this
context, BRAIN-TRAINS is a project supported by Belgian Federal Government
that deals with rail freight intermodality, approaching the problem from an
interdisciplinary perspective. BRAIN-TRAINS will be able to answer the transition
involved in transportation in Belgium. Environmental impact studies on
intermodality transport show that rail freight transport is the land-based transport
that has a higher environmental performance (more fuel-efficient shipping
alternative) compared to intermodal road-rail and all-road transport [2]. This is
especially the case when electrified railway is used. But there is not always a direct
rail link, so the intermodal road-rail transport is generally shown as the best
alternative. The increased demand for rail transportation raises the need for the
expansion of the railroad system and the environmental effects that infrastructure
construction entails should be taken into account. Life Cycle Assessment (LCA)
methodology allows us to model as best as possible the environmental impacts of
several pollutants in numerous categories: CO2, NOx, SOx, NMVOC, particles, and
CO2 emissions. For other categories such as accident damages, noise impact and
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land use, new developments have to be performed. For the environmental impact
assessment of the Belgium rail freight intermodality, all lifecycle phases of rail
freight transport operation, rail infrastructure (construction, maintenance and
disposal), and rail equipment (manufacturing, maintenance and disposal) are taken
into account [3]. References [1] European Commission (2011) White Paper on
transport. Roadmap to a single European transport area – Towards a competitive
and resource-efficient transport system. Directorate-General for Mobility and
Transport. [2] Fries, N., Hellweg, S., (2014) LCA of land-based freight
transportation: facilitating practical application and including accidents in LCIA.
The International Journal of Life Cycle Assessment, Volumen 19, pp 546-557. [3]
Spielman, M., Bauer, C., Dones, R., Tuchschmid, M. (2007) Transport Services.
Ecoinvent report No. 14. Swiss Centre for Life Cycle Inventories, Dübendorf, 2007.
MO398
A Probabilistic Fuzzy Multiobjective Linear Programming Model to Design
Reverse Logistics Networks Based on Life Cycle Assessment
W. Ocampo-Duque, L.I. Duque, Pontificia Universidad Javeriana Cali / Industrial
Engineering; O.O. Ortiz, Universidad de Pamplona / Industrial Engineering; M.
Schuhmacher, Rovira i Virgili University / Chemical Engineering
Vehicles in cities generate thousand of tires as hazardous wastes. Such wastes
produce serious environmental problems due to their inappropriate management
and disposal in developing countries. Therefore, adequate final treatments with
lower environmental impacts are required. The aim of this study was to develop a
probabilistic fuzzy multiobjective linear programming model to design a reverse
logistics networks to deal with management of used tires produced in a Colombian
region. The model considered both environmental and economic objectives. The
proposed network included diverse activities such as picking, selection, and
primary uses of tires. Incineration in cement kilns, crushing and retreading were
also considered. The network included secondary uses to produce floor coverings,
modified asphalts, and wires. The CML-2001 method was used for Life Cycle
Assessment to quantify environmental impacts of the logistics network. The
multiobjective model was solved with a hybrid method combining fuzzy
mathematical programming and ?-constraints. The model solution involved linear
programming with fuzzy numbers in objective functions and constraints.
Acceptable feasibility degree vectors offering better alternatives to the decision
makers were applied. Different configurations of the logistic network were assessed
by varying percentages of product devoted to primary alternatives, and Pareto
charts with optimal solutions were generated. Finally, the configurations with better
economic and environmental benefits were selected. The better environmental
alternatives were crushing, alternative fuel in cement plants, and floor coverings
production. Model calculations showed that the proposed network is economically
feasible and constitutes an efficient alternative to solve such complex
environmental problem.
MO400
Life Cycle Assessment of territorial biogas production by anaerobic digestion
of local wastes
A. Bouter, IFPEN
Anaerobic digestion (AD) at local scale is an example of circular economy. It
allows an efficient waste management on a territory and the production of both
bioenergy (biogas) and fertilizers (digestates). Biogas can be converted into heat
and electricity by cogeneration, or upgraded into biomethane and injected in the gas
distribution network. The coproduction of digestates is also valuable as they can be
substituted to the use of chemicals fertilizers. The use of local wastes to produce
valuable resources is in line with objectives of being less dependent on
non-renewable resources by diversifying the energy mix and of reducing the
environmental impacts of a territory. Greenhouse gases emissions (GHG) of a local
project in the Rhône-Alpes region (France) of biowastes valorisation have been
assessed by Life Cycle Assessment. Several wastes are treated by the AD plant:
manure (61%), industrial biowastes (24%), biowastes (9%). Dedicated crops (silage
maize) are also part of the composition of the inputs (6%). The AD process supplies
both waste treatment and energy production. Consequently two functional units
have been chosen to evaluate this system. First the waste treatment service provided
by the AD plant has been assessed, with a functional unit defined as the treatment of
1 kg of organic matter. Upgraded biogas and digestates produced by the AD plant
are substituted to natural gas and chemical fertilizers. A reference scenario has been
built, in which organic wastes are processed according to French statistics for bio
wastes management. The second functional unit is the production of 1 MJ of
energy. Biogas is purified into biomethane and then injected in the natural gas grid.
Digestates are substituted to chemical fertilizers. A reference scenario has been
defined as the production of 1 MJ from natural gas. Sensitivity analyses have been
done on purification technologies and methane losses management. Waste
treatment by anaerobic digestion reduces GHG emissions, mainly because of the
substitution of biogas to natural gas. Similarly, GHG emission of energy production
from biomethane are lower than the fossil reference, because of the substitution of
the digestates to chemical fertilizers. The choice of the purification technology does
not affect environmental results but has an effect on results. Both waste treatment
and energy production are quite sensitive to methane losses management.
MO401
An approach for regional agricultural LCA
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A. Avadí, INRA-Agrocampus Ouest / UMR SAS; M. Corson, INRA Institut
National de la Recherche Agronomique
Life cycle assessment (LCA) is rarely used to estimate environmental impacts of
regions, given its product-level scope and costs of analysing all processes in a
region. Nonetheless, one can analyse individual samples (e.g. farms) and
extrapolate the analysis to describe a population (e.g. all regional agricultural
activity). Linear aggregation is often used to extrapolate farm-level impacts, but
modular approaches (e.g. a region as an aggregation of farm activities) are also
used. These approaches infrequently consider factors such as spatiotemporal
explicitness, intra-regional exchanges, and farm variability. We applied an LCA
extrapolation approach to the agricultural Lieue de Grève catchment in Brittany,
France. To estimate regional impacts, we first performed LCA of 25 farms in the
region. In parallel, we constructed a farm typology using principal component
analysis and clustering of all farms in the region with sufficient structural and
operational data (114 farms: 34% of the catchment area). We ensured that each
cluster included a minimum number of farms with LCA results and that their
impacts per ha (for selected categories) were within ±25% of each other. Next,
using multiple linear regression (MLR), we estimated environmental impacts for all
farms in the largest cluster (dairy farms) as a function of a set of input predictors.
For this cluster, we included LCA results from other Breton dairy farms in the MLR
so that the sample size was sufficiently large given the number of predictors in the
best-subset regression of the MLR. We then calculated mean impacts from both
LCA and MLR of all farms in each cluster and included corrections for
intra-regional exchanges (balancing imports and exports of fodder and manure for
all farms to determine whether the average farm had a deficit or surplus). Finally,
each cluster’s mean impacts were multiplied by the total area of each cluster in the
region, and the impacts of centralised regional activities (e.g. communal fodder
drying) were added to the extrapolated results. Conceptually, by taking
characteristics of more farms in the studied region into account, this approach
should estimate environmental impacts of all of its agricultural land more
accurately than linear extrapolation of impacts from simple pre-defined farm types.
The approach is being used to compare regional impacts before and after a series of
agricultural innovations.

Bioavailability of organic chemicals: Linking science to risk
assessment and regulation (P)
MO402
Bioacessibility of PAHs in Fuel Soot Assessed by an in vitro Gastrointestinal
Model Including a Third-phase Absorptive Sink: Effect of Food Ingestion
y. zhang, College of Urban and Environmental Sciences; J.J. Pignatello,
Connecticut Agricultural Experiment Sta. / Environmental Sciences; S. Tao, Peking
University / College of Environmental Sciences; B. XING, Department of Plant,
Soil and Insect Sciences / University of Massachusetts
Soot or black carbon typically contains high levels of polycyclic aromatic
hydrocarbons (PAHs) and distributes widely in soil and on environmental surfaces.
Soot can enter the human digestive tract via hand-to-mouth transfer of soil and
other particles. Young children are especially susceptible to soil ingestion by this
route. In this study, an in vitro digestion model was developed to estimate the
bioaccessibility of PAHs in fuel soot. The model contains silicone sheet added at
the small intestinal digestion stage to serve as a third-phase absorptive sink, which
simulates the function of the small intestinal epithelium in vivo and maintains a
steep concentration gradient between particles and fluids. The fraction of PAHs in
the digestive fluid and silicone sheet was regarded as the apparent bioaccessiblity
(Bapp). Inclusion of silicone sheet in the model significantly increased the Bapp of
PAHs in the fuel soot. PAHs were hypothesized to exist in a labile, or potentially
bioaccessibile state, and a nonexchangeable, or non-bioaccessible state. The
partition coefficient of the labile PAHs between digestive fluid and the digestion
soot residue was positively correlated with octanol-water partition coefficient
(Kow). Inclusion of the silicone sheet reduced PAH concentrations on the soot
residue remaining after simulated digestion. The influence of changing
physiological conditions associated with food ingestion was investigated, including
pH, ionic strength, bile acids concentration, and food nutrient class, on Bapp, toward
a goal of understanding the mechanisms of their effects. While bile acids, which
help solubilize PAHs via micellization, were identified as the key component,
variation of the bile acid concentration from 2.0 to 10 g/L had no effect on Bapp. The
Bapp significantly increased with pH in the range of 5.62 - 7.35. The log Bapp was
positively correlated with the lipid concentration (1 –34.5 g/L) in the digestive
fluid. Food ingestion and its influence on digestive fluid chemistry is expected to
modify the size and shape of bile micelles.
MO403
Whole Effluent Assessment of Offshore Discharge Waters
K. Wadhia, Opus / Environmental
The testing programme was implemented to investigate the management of
produced waters using a risk-based approach. The initiative developed by the
OSPAR Intersessional Correspondence Group on the development of a Risk-Based
Approach (ICG-RBA) is designed to develop a holistic approach for the
management of produced water. In employing this approach, Whole Effluent
Assessment (WEA) would potentially constitute an appropriate means of detection
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of unknown substances and has the advantage that each unique discharge is tested,
rather than relying on predictive field toxicity values. Whole Effluent Assessment
(WEA) was carried out on 15 platforms in the UK Continental Shelf as part of an
assessment of the applicability of WEA as part of a risk based approach for the
monitoring of produced water in the offshore industry. Installations were chosen to
give a broad coverage of location, type of production (oil, gas), stage of production
(early, late) and characteristic of produced water (oil content, water cut, use of
chemicals and complexity of produced water) based on previous biannual data
submitted. The UK study was carried out in parallel with other studies in Norway,
The Netherlands and Denmark. WEA testing was carried out using bioassays from
three trophic levels; bacteria (MARA and LumiMARA), algae (Skeletonema
costatum) and crustacean (Acartia tonsa). WEA testing was carried out on produced
water samples collected offshore at the same sampling point/time as samples were
collected for biannual chemical sampling. Samples were shipped onshore as
quickly as possible for analysis. Samples were aged at 15°C for three weeks and
WEA testing repeated. For six of the installations bacterial WEA was carried out
with MARA and LumiMARA offshore at the point of sampling. Biodegradation
(OECD 306) was carried out onshore on all 15 installations
MO404
Environmental Effects of Triclosan
A. Peters, D. Leverett, WCA-Environment Ltd
Triclosan is an antibacterial agent which is added to a wide range of household and
personal care products. Its use in such products means that the primary route of
release to the environment is via the domestic sewerage system. While EU-wide
Environmental Quality Standards (EQS) have not previously been derived for
triclosan, proposed EQS were derived in 2009 by the UK environmental agencies in
preparation for the potential regulation of triclosan in the UK. Triclosan is an
ionisable substance, having a single phenol group with a pKA value of
approximately 8.0. Both ionised and unionised forms of triclosan can be expected to
be present in many natural surface waters. A significant limitation of previous
assessments of the toxicity of triclosan appears to be not having taken the ionisation
of the substance into account in assessments of toxicity. The possibility of an
important effect of pH on triclosan toxicity, through the formation of less toxic
ionised species under higher pH conditions, implies that there will be consistent
differences in the sensitivity of different surface waters due to differences in local
pH conditions. If the SSD is not normalised to a single pH value then there will
always be some remaining uncertainty as to whether or not the resulting thresholds
are likely to be protective of the most sensitive water chemistry conditions. An
assessment of the potential influence of pH on triclosan toxicity, and the sensitivity
of surface waters to triclosan are presented.
MO405
Evaluation of bioavailability and toxicity of grease thickeners using SPME
G.F. Whale, Shell Health / Shell Health; C.V. Eadsforth, Shell International; T.
Corry, Shell Health
Grease thickeners are an intrinsic part of greases and are often formed in--situ with
base oils during the grease manufacturing process. In most cases the reactions to
form the grease thickener occur during the grease manufacturing process and
consequently these grease thickeners generally only exist in the presence of the
“blended” base oil matrix. Most greases are based on the use of metal-soap,
metal-complex-soap or polyurea (PU) grease thickening agent systems. In some
circumstances it is not practically feasible to generate test data for grease thickeners
as isolated substances. Furthermore, the relevance of generating data on isolated
thickeners for environmental risk assessments is questionable. Their chemistry is
complex and interactions between the thickener and base oil do not strictly fall
under the definitions of a reaction product nor do they act as a simple mixture of
components due to changes which occur in the manufacturing/blending process.
The hypothesis is that once blended into greases the bioavailability of the grease
thickener will be reduced. To test this ecotoxicity and biomimetic screening studies
have been undertaken. A biomimetic extraction technique using solid-phase
microextraction (SPME) in conjunction with gas chromatography (GC) was
employed to assess the level of water soluble hydrocarbons and hence the potential
toxicity, as well as the bioaccumulation potential, of the water accommodated
fractions (WAFs) of the test samples. In addition, the toxicity of WAFs was also
monitored using an in-vitro MicrotoxTM assay, a biosensor-based measurement
system. For the metal complex greases WAFs of the test samples were also taken
and submitted for metal (i.e. Li and Ca) analysis. The screening ecotoxicity data
(using SPME-GC and the in-vitro MicrotoxTM assay), confirm a lack of toxicity of
the grease samples tested at a 1000 mg/L loading rate. Metal analyses confirm that
there was no noticeable leaching of lithium or calcium ions from the grease
samples. These studies provide reassurance that grease thickeners are not
bioavailable once these have been blended within a grease matrix.
MO406
On the challenge to assess the exposure of organic contaminants in matrices
with high partition coefficients
I. Hilber, Agroscope ART; P. Mayer, Technical University of Denmark /
Department of Environmental Engineering; V. Gouliarmou, Aarhus University,
Science and Technology Faculty / Environmental Chemistry and Microbiology;
S.E. Hale, Norwegian Geotechnical Institute / Environmental Engineering; G.
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Cornelissen, NGI; T.D. Bucheli, Agroscope ART / Analytical Chemistry Natural
Resources Environmental Protection in Agriculture
To assess aqueous concentration (Cfree) and bioaccessibility of organic
contaminants in matrices that have high solid-to-water phase partition coefficients
(log KD >5) is an inherent challenge. Experiments that achieve efficient mass
transfer and infinite sink conditions need to be properly designed. One key
parameter controlling the (de)sorption process is the magnitude of the KD value of
the sample and the sink. Thus, the ratio of the KD,receiving polymer over the KD, sample
multiplied by the massreceiving polymer over the masssample should be at least 10 for
depletive methods (bioaccessibility) and < 0.01 for non-depletive methods to
determine Cfree of a pollutant. We have chosen to investigate biochar as challenging
matrix due to its PAHs formed during pyrolysis, the expected high KD, and its
agglomerative and hygroscopic nature. The slowly pyrolysed elephant grass
(biochar 1) and sieved coniferous wood residues (biochar 2) had total
concentrations of the sum (?)16 US EPA PAHs of 63 mg/kgdw and 355 mg/kgdw,
respectively. Polyoxymethylene was equilibrated with the biochars to assess the
Cfree [1], whereas Tenax [2], silicone rods [3] and activated carbon/silicone
composite (1:9 mass ratio) [4] were used as sorptive sink for the determination of
PAH bioaccessibility. Cyclodextrin was in some of the approaches used as diffusive
carrier [3, 4] in order to enhance the PAH desorption from the biochar. The C free of
?16 US EPA PAHs was 52 ng/L for biochar 1 and 71 ng/L for biochar 2, which are
very low levels for a matrix containing PAHs in the mg/kg range. The reason for
these low Cfree are the very high log KD values that ranged from 5.7 for naphthalene
in biochar 1 to 7.6 for pyrene in biochar 2. The results from the depletive methods
revealed at the most 1-2% of bioaccessible PAHs. The depletive methods
impressively showed the virtual absence of bioaccessibility in situations in which
the contaminants are strongly sorbed or entrapped in the matrix. The results suggest
that the tested biochars are rather diffusive sinks than sources for PAHs. To
consolidate the findings, more biochars with different feedstocks will be tested.
Additionally, depletive methods for PAHs in biochar should be adapted by e.g.
using biological media such as gut fluids. Both methods shall be used to adequately
and conservatively assess the exposure and the risk and thus facilitate regulatory
acceptance. Future research should address the influence of biochar stability.
MO407
Comparing modelled ecotoxicity predictions using PETROTOX and SPME
data on petroleum products to screen for aquatic toxicity
C.V. Eadsforth, Shell International; M. Comber; M. Paumen, ExxonMobil
Petroleum and Chemicals; S. Linington, BP Castrol Technology Centre; K. den
Haan, CONCAWE / Petroleum Products Safety; A.D. Redman, Exxon Mobil
Biomedical Sciences; J. Butler, ExxonMobil Biomedical Sciences, Inc /
Environmental Toxicology and Chemistry Laboratory; D. Letinski, ExxonMobil
Biomedical Sciences
Using detailed two-dimensional chromatography (GCxGC) analysis of a set of
petroleum product samples of Gas Oils, Residual Aromatic Extracts (RAE) and
Bitumen categories, predictions using PETROTOX have been used to provide
information to support revised category justification documents and to enable the
selection of ‘worst case’ substances in each category for ecotoxicity testing . In
addition, analysis of Water Accommodated Fractions (WAFs) of these product
samples using Biomimetic Extraction (BE) with solid phase microextraction
(SPME) fibres was used to confirm that (a) SPME data correlates to Toxic Units
predicted by the PETROTOX model using GCxGC compositional data as input and
(b) the linkage between composition, SPME data and aquatic toxicity is
strengthened. This provides a technical basis for further use of SPME as a more
practical characterization tool for addressing the influence of variation in substance
composition on aquatic toxicity within petroleum product categories. BE-SPME is
therefore shown to be a cost-effective approach to toxicity screening for petroleum
substances, thereby offering an alternative method to enhance the current available
ecotoxicity data sets, as well as being complementary to predicting ecotoxicity
using PETROTOX.
MO408
Relating Bioavailability Parameters to the Sorbent Characteristics of PAH
Polluted Soils
N. Bartolome, Agroscope Reckenholz-Tänikon Research Station ART / Analytical
Chemistry Natural Resources Environmental Protection in Agriculture; I. Hilber,
Agroscope ART; R. Schulin, ETH Zurich; P. Mayer, Technical University of
Denmark / Department of Environmental Engineering; T.D. Bucheli, Agroscope
ART / Analytical Chemistry Natural Resources Environmental Protection in
Agriculture
Regulation of Hydrophobic Organic Contaminants (HOC) such as polycyclic
aromatic hydrocarbons (PAHs) in soil is still based on total concentrations.
However, many studies have demonstrated that not all of a pollutant’s content in
soil is equally available to organisms (Reichenberg & Mayer 2006). Over the last
decade, intensive effort has been made to incorporate bioavailability into risk
assessment (Cachada et al. 2014). Here, we compare total concentrations of PAH
with two bioavailability parameters in 30 different soil samples from the archive of
the standardized National and Zurich Cantonal Swiss Soil Monitoring Network
(NABO and KABO). The selected samples were chosen to cover a wide range of
total PAH concentrations, sources of origin, and soil types. We applied a depletive
method with silicon rods for measuring bioaccessibility (Gouliarmou & Mayer,
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2012) to quantify the mass of the contaminant in the soil that either are or can
become mobilized, and a non-depletive method with polyoxymethylene (POM) for
measuring the freely dissolved concentrations in soil pore waters (Jonker &
Koelmans 2001). The measurements obtained with POM, silicon rod, and standard
total extraction are related to several sorbent characteristics including organic and
black carbon content. The results will provide a better understanding of
bioavailability of PAHs in soils. Moreover, the outcomes will be discussed
regarding to the potential application of chemical proxies in soil pollution risk
assessment and legislation. References: Cachada, A., Pereira, R., Ferreira da Silva,
E., Duarte, A.C. Sci. Tot. Environ. 2014, 472, 463-480 Gouliarmou, V., Mayer, P.
Environ. Sci. Technol. 2012, 46, 10682-10689 Jonker, M.T.O., Koelmans, A.A.
Environ. Sci. Technol. 2001, 35, 3742-3748 Reichenberg, F., Mayer, P. Environ.
Toxicol. Chem. 2006, 25, 1239-1245
MO409
Development of Soup Tests for the Risk assessment of NER in Soil.
J. Harmsen, Alterra, Wageningen-UR / CALM; D. Hennecke, Fraunhofer IME Institute for Molecular Biology and Applied Ecology / Ecological chemistry; K.
Hund-Rinke, Fraunhofer IME; J. Lahr, Alterra; J.W. Deneer, Alterra Wageningen
University and Research Centre / ERA team
Development of Soup Tests for the Risk assessment of NER in Soil. Joop
Harmsen, Dieter Hennecke, Kerstin Hund-Rinke, Joost Lahr, John Deneer With
regard to regulation of chemicals, Non Extractable Residues (NER) are considered
an increasingly important issue. Depending on the stakeholders, NER is considered
in two ways, either as a chemical time bomb or as a sustainable way of
detoxification. In two ECTOC reports a proper basis has been established for
testing of NER. · TR 117: Understanding the Relationship between Extraction
Technique and Bioavailability; · TR 118: Development of interim guidance for the
inclusion of non-extractable residues (NER) in the risk assessment of chemicals.
The objective of the present study is: 1) To validate the extraction regime of
ECOTOC TR 117, 2) To develop a “soup test” to assess the toxicity of the different
fractions of chemicals and 3) To provide a clear, mechanistically driven definition
to NER and residual toxicity caused by NER. In the ECETOC reports an extraction
regime is suggested that enables the measurement of a dissolved, a rapidly, slowly
or very slow desorbing fraction, and of an irreversible sorbed fraction. In our
approach we add more kinetic knowledge to this regime, by using methods
(TENAX/cyclodextrine) that can be related to a fraction, desorbing over a specific
time. For this purpose we will use model chemicals and focus on: · C14-studies in
order to assess partitioning over different fractions of test soil; · Comparison of
C-14 study results to standard chemical analysis of the measurable fractions; ·
Measurement of formation speed of NER; · Use of suitable bioassays to monitor
toxicity in extracts AND extracted soils; · Translate the research results in suitable
recommendations for regulators. The first results of the study will be presented.
MO410
Microbial actions on slowly-desorbing organic pollutants
J. Ortega-Calvo, Instituto de Recursos Naturales y Agrobiologia / Agroquimica y
Conservacion del Suelo; C. Jimenez Sanchez, Inst de Recursos Naturales y
Agrobiol. de Sevilla / Agroquimica y Conservacion de Suelos; E. Congiu, Inst. for
Natural Resources&Agrobiology of Seville; R. Sungthong, Instituto de Recursos
Naturales y Agrobiologia de Sevilla. CSIC / Agroquimica y Conservacion de
Suelos; M. Cantos, CSIC - Spanish National Research Council
The occurrence of slowly desorbing fractions of hydrophobic chemicals such as
PAHs is well explained today by environmental organic chemistry. The association
with semisolid, NAPL-like hydrocarbon materials (e.g. creosote), black carbon, and
aged residues often leads to slowly desorbing pollutants with a modified
bioavailability and persistence. However, the microbial interactions with such
residues are still poorly understood. Microorganisms may exhibit a unique set of
activities relevant for mobilization and biodegradation, such as biosurfactant
production, adhesion and behavioural responses (taxis). These microbial aspects of
bioavailability are relevant not only for the improvement of bioremediation but they
have also connections with the determination of bioavailable fractions of organic
chemicals for risk assessment and regulation. This overview contribution will
examine our recent research efforts in this issue. We used, for our studies, different
experimental models to assess the bioavailability of PAHs for biodegradation, and
these included Tenax extraction, dual 14C/residue analysis of microcosm samples
and dynamic passive dosing with O-rings and biphasic NAPL/water systems. With
these approaches, we found that biodegradation of slow-desorption PAHs was
enhanced by (bio)surfactants (Environ. Sci. Technol. 45:3019-3026, 2011; Environ.
Sci. Technol. 48:10869-10877, 2014), the targeted fertilization of free-oil phases or
NAPLs (Environ. Sci. Technol. 45:1074-1081, 2011), modulating the deposition
and motility of microbial degraders in porous media (Environ. Sci. Technol.
46:6790-6797, 2012), promoting microbial availability with plants (Soil Biol.
Biochem. 57:830-840, 2013), and microbial (bacterial/oomycete) interactions in the
formation of biofilms at the pollutant interfaces (Environ. Sci. Technol., in prep).
Taken together, our results indicate that the microbial enhancement of
bioavailability should be taken into account when predicting the fate of organic
pollutants present as slowly desorbing fractions in both natural and engineered
environments.
MO411
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Microbial motility: a behavioural approach for bioassays in toxicity
assessment
C. Jimenez Sanchez, Inst de Recursos Naturales y Agrobiol. de Sevilla /
Agroquimica y Conservacion de Suelos; R. Sungthong, Instituto de Recursos
Naturales y Agrobiologia de Sevilla. CSIC / Agroquimica y Conservacion de
Suelos; J. Ortega-Calvo, Instituto de Recursos Naturales y Agrobiologia /
Agroquimica y Conservacion del Suelo
The biological assessment of pollutant toxicity rarely includes behavioural
responses. In this work, we aim to introduce the swimming behaviours and tactic
responses of motile microbes for assessing the toxicity of pollutants (nanoparticles
(NPs) and polycyclic aromatic hydrocarbons (PAHs)). Two different microbes
were use in this work, i) a naphthalene-degrader bacterium, Pseudomonas putida
G7 , and ii) swimming zoospores of the rhizosphere oomycete (lower fungus)
Pythium aphanidermatum. A computer motion analysis software (CellTrak) was
used for evaluation of microbial swimming behaviours, and a chemical-in-capillary
method in connection with microscopic observations and viability tests were used
for evaluation of microbial tactic responses towards the pollutants. We observed
that both silver and iron NPs influenced the swimming patterns of P. putida G7 by
increasing tortuous motility. Both NPs caused a repellent effect only at a specific
range of concentrations, but iron NPs showed a greater repellence possibly due to
its higher toxicity to P. putida G7. We found also that PAHs (naphthalene and
phenanthrene) influenced the tactic responses of zoospores towards a set of
chemical effectors that have relevance for bioremediation. It was suggested that
bioavailability of PAHs was a key factor for their toxicity effects on zoospore taxis.
With these results, we propose that swimming behaviours and tactic responses of
motile microbes could be a useful model to evaluate the toxicity of pollutants at
environmentally relevant concentrations. In addition, the role of behavioural
responses on actual pollutant exposure concentrations should be taken into account
for a realistic assessment of pollutant toxicity at the microscale.
MO412
Aged spiked soils cannot resemble desorption and bioaccessibility of native
PAHs in historically contaminated soils
A.P. Loibner, Boku, IFA-Tulln / Department for Agrobiotechnology IFATulln;
K.E. Scherr, University of Natural Resources and Life Sciences, Vienna /
IFATulln; E. Edelmann, University of Natural Resources and Applied Life
Sciences / Agrobiotechnology- IFA Tulln; S. Humel, D. Kopp, BOKU /
Department for Agrobiotechnology IFATulln; P. Mayer, Technical University of
Denmark / Department of Environmental Engineering
In the present study, 25 Austrian soils were collected and spiked with four selected
polycyclic aromatic\ncompounds. Using the contaminant trap, PAH desorption
behaviour from freshly contaminated and aged\nsoils was monitored and then
compared with three historically PAH-contaminated soils. The aim was
to\ndetermine fundamental differences in desorption behaviour between spiked and
native PAHs. \nDesorption of PAHs was determined for ground and non-ground
samples of historically contaminated soils\nsince increased desorption from ground
samples would indicate physical entrapment of PAHs. Desorption\nexperiments
were repeated at high additions of toluene since increased desorption in the
presence of\ntoluene would indicate competitive binding, which is consistent with
adsorption to high affinity sides. \nSubstantial differences were observed between
PAH desorption curves for historically polluted soils and\nspiked soils, and aging
of spiked soils was not able to reduce this difference. The bioaccessible
PAH-fraction\nwas at least one order of magnitude larger in spiked soils compared
to real world samples from historically\ncontaminated sites. The observed
differences could not be explained by physical entrapment of PAHs in\nhistorically
contaminated soils since grinding of these soils did not enhance PAH desorption
from the soils. \nThe addition of high amounts of toluene to historically
contaminated soil resulted in enhanced PAH\ndesorption and a lower desorption
resistant fraction. This observation is in line with competitive binding to\nhigh
affinity sorption sites being the governing retention mechanisms of native PAHs in
historically\ncontaminated soils. \nThese results are consistent with two sorption
mechanisms occurring in the two types of soils: In historically\ncontaminated soils,
PAHs appear to be bound to high affinity sorption sites. A much lower retention in
spiked\nsoils is consistent with sorption to a much larger population of low affinity
sorption sites. This has very\nimportant implications for real world situations. It
challenges the significance of extrapolations of desorption\nand bioavailability
results that were obtained with PAH spiked soils. Further, a much higher PAH
retention in\nhistorically contaminated soils suggests limited mobility and exposure
of native PAHs. However, the addition\nof co-solutes can reduce this retention and
as a consequence, lead to a re-mobilisation of PAHs.
MO413
Ecological risk assessment of PAHs contaminated area - integrating
bioavailability into Triad approach
A. Klimkowicz-Pawlas, Institute of Soil Science and Plant Cultivation - State
Research Institute / Department of Soil Science Erosion and Land Protection; B.
Maliszewska-Kordybach, Institute of Soil Science and Plant Cultivation – State
Research Institute; B. Smreczak, Institute of Soil Science and Plant Cutivation /
Department of Soil Science Erosion and Land Conservation
One of the main threats to soil habitat and retention function is soil contamination
with chemical pollutants, including PAHs. The high level of these pollutants may
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cause an adverse effect on soil organisms and decrease soil biodiversity and quality.
For assessing the risk from chemical contamination the ecological risk assessment
(ERA) procedures are recently applied. The first stage of ERA is often based on the
comparison of soil concentrations with soil screening levels (SSL) based on the
total PAHs content determinations, which may lead to overestimation of the risk.
The evaluation of the fraction of these compounds available to soil organisms gives
a chance for more realistic risk assessment procedure particularly in historically
contaminated soils. The aim of the studies was to compare the results of ERA
procedure based on three approaches: generic approach (comparison of total soil
concentrations of PAHs with SSL), Triad approach based only on total PAHs and
solid phase toxicity tests and Triad approach including toxicity of PAHs in soil
water phase (relevant to the bioavailability of PAHs). The research area was located
in the agricultural land (about 100 km2) subjected to the long time (over 100 years)
PAHs anthropopressure. The total concentrations of 16 PAH compounds were
determined and compared to the soil screening values (the total content of 9PAHs)
according to Polish soil guidelines. Risk assessment procedure based on Triad
approach included: chemical, ecotoxicological and ecological measurements. The
battery of tests was applied for ecotoxicological and ecological evaluations. The
results were analysed and integrated in different lines of evidence, which allowed to
calculate of integrated risk indexes. ERA assessment according to the generic
approach indicated that almost half of research area is under ecological risk.
Application in ERA procedure of the solid toxicity tests describing habitat function
led to the selection of the limited area of high risk. However, incorporation to risk
procedure toxicity test relevant to PAHs bioavailability permitted on more realistic
assessment and delineation only one site of high risk located in the vicinity of coke
plant. The final assessment of ecological risk, after introduction of the tests
describing bioavailability in risk assessment procedure, indicates on significant
decrease of the area with high risk.
MO414
Bioaccesibility Extraction of Hydrophobic Pollutants: Benefits of Separating
Leaching Agent and Acceptor Medium
D.J. Cocovi-Solberg; M. Miró, Universitat de les Illes Balears; A.P. Loibner, Boku,
IFA-Tulln / Department for Agrobiotechnology IFATulln; P. Mayer, Technical
University of Denmark / Department of Environmental Engineering
Bioaccessibility extractions of organic pollutants from environmental solid samples
are increasingly used in environmental risk assessment and management. Recent
research has indicated that many bioaccessibility extraction methods have limited
sink capacity for hydrophobic organic chemicals, which can lead to
underestimation of bioaccessibility. Therefore, several studies have proposed to add
a sink to the extraction medium, including the so called contaminant trap, the
silicon rod based sorptive bioaccessibility extraction and tenax beads-assisted
extractions. While these methods certainly are a step forward, they also lead to
challenges related to the separation of sink and matrix and/or the subsequent
quantification of the bioaccessible fraction. The present study aimed at developing
a new approach for (1) enhancing the sink capacity of bioaccessibility extractions,
(2) improving phase separation and (3) facilitating the measurement of the
bioaccessible fraction. Cyclodextrin was used as leaching agent, ethanol as acceptor
medium and a semipermeable membrane for separating these two phases. Various
physical formats of this configuration were developed and tested, and the simplest
and highly performing format was further optimized and validated. This new
configuration was characterized in terms of mass transfer kinetics, analytical
performance criteria and suitability for direct analysis by high performance liquid
chromatography (HPLC) and gas chromatography (GC). Finally, the developed
method was applied to PAH contaminated soils and the results compared to results
obtained with other existing methods.
MO415
PAH Composition of Clay Pigeon Target Fragments at Two Historical Skeet
Range Sites
B.H. Magee, ARCADIS; G.C. Hoeger, ARCADIS / IEST; N. Forsberg, ARCADIS
US Inc / IEST
In vivo bioavailability studies have been performed to determine the relative
bioavailability of PAHs in clay pigeon target fragments at two historical skeet range
sites. These site-aged fragments, which are mixed with native soil, have elevated
concentrations of PAHs that are expected to have reduced bioavailability compared
to that seen in animal studies using pure benzo(a)pyrene in solvents added to rodent
chow. The literature indicates that the clay targets are made from limestone with a
binding agent such as petroleum pitch or coal tar, which serve as the source of
PAHs. The literature, however, is unclear on the exact PAH mixture used in
manufacturing clay pigeon targets and suggest that the binder was variable over
time. Various sources have listed coal tar, coal tar pitch, bitumen, or petroleum
pitch as the binding agent that may have been used in target production (ATSDR,
2002; EPA, 2003; ITRC, 2005). As part of the two bioavailability studies, PAH
analyses were performed to characterize the PAH content of the fine fractions (-250
microns) of site soils containing target fragments. PAH composition data from
multiple site samples will be presented and compared to the PAH composition data
of coal tar, coal tar pitch, bitumen, and petroleum pitch to provide insight on the
source material for the PAHs found in site soils at these range sites. The link of
binding agents to specific target fragment samples will be used to evaluate data
from the two individual bioavailability studies.
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MO416
Assessing mobility potential of pharmaceuticals in bank filtration, surface and
ground waters.
P. Adrian, A. BROUSSE, B. Journel, E. Beltran, CEHTRA SARL; F. Sahigara, P.
Thomas, CEHTRA SAS
Biodegradation and soil adsorption studies for pharmaceuticals are required to
determine if terrestrial (including ground water) risk assessment is required. Soil
adsorption studies are carried out using batch equilibrium experiments according to
the OECD 106 guideline1. Additionally, the results may be used to refine the
partitioning coefficients in the soil compartments and in sludge, the latter being the
most important as it directly impacts partitioning in the sewage treatment plants
(aqueous phase and sewage sludge). The combination between different intrinsic
properties of pharmaceuticals, including ionisation potential may be useful to
predict their occurrence in bank filtration, surface and ground waters. The aim of
this poster is to present a simple model based on biological properties and
physicochemical characteristics to predict the mobility potential of pharmaceuticals
in the environment. The relevance of this model will be discussed using comparison
of results with monitoring data from several countries. Key Words: exposure
assessment; environmental risk assessment; modelling. References: OECD 106.
OECD guideline for the testing of chemicals: Adsorption - Desorption Using a
Batch Equilibrium Method. Adopted on the 21st January 2000.
MO417
Can the Complete Tenax Model be used to assess bioaccumulation at different
trophic levels?
M.C. Archer, Southern Illinois University Carbondale / Center for Fisheries
Aquaculture and Aquatic Sciences; A.D. Harwood, Southern Illinois University /
Department of Natural Sciences; K. Huff Hartz, M.J. Lydy, Southern Illinois
University-Carbondale / Center for Fisheries Aquaculture and Aquatic Sciences
A major difficulty with characterizing sediment-associated hydrophobic organic
contaminants is assessing the amount of compound that is available for chemical
exchange with an organism. Tenax, a p-2,6-diphenylphenyleneoxide polymer, has
been successfully used as an extraction tool for estimating the bioavailability of
hydrophobic organic contaminants in sediment, and has been applied to
laboratory-spiked sediments, field-collected sediments, laboratory-exposed
organisms, field-collected organisms and studies among laboratories. A
literature-based model has been developed that describes the bioaccumulation of
polychlorinated biphenyls (PCBs) from independently measured field-collected
sediments. The primary objective of the current study was to evaluate the
distribution and bioavailability of PCBs in a southern Illinois lake and to determine
if Tenax extractable concentrations could be used to estimate bioaccumulation at
different trophic levels, including higher level aquatic and terrestrial species.
Species tested included tetragnathid spiders, emerging insects, oligochaete worms,
midges, bluegill (male and female), largemouth bass, and channel catfish. This data
revealed that PCBs in the lake's sediment were bioavailable to organisms inhabiting
the lake, and that there was a relationship between animal tissue concentrations and
Tenax extractable concentrations, which extends the potential use of the Tenax
extraction method.
MO418
A look into the social acceptance of biochar-based soil remediation
A.A. Arenyeka, Newcastle University / Environmental Engineering
Crude oil spills are currently a major cause of environmental devastation in
Nigeria. Remediation of organic pollutants by sorbent amendment has received
increased research attention particularly over the last two decades. AC amendment
has been tested extensively in the laboratory and the addition of a few percent AC
by soil or sediment mass has been effective in sequestering PAHs, PCBs and
Organochlorine pesticides (Ghosh et al., 2011). The study presented here is part of a
broader interdisciplinary study which aims to investigate the viability of activated
biochar as a sustainable technology solution for the remediation of oil pollution in
Nigeria from a scientific as well as social point of view. The broader study involves
comparing activated biochar with more traditional bioremediation technologies
(biostimulation and natural attenuation) as well as subsequent risk assessment using
the UK’s Contaminated Land Exposure Assessment (CLEA) tool and learnings
from Nigeria’s risk management framework. This paper will however focus on the
social aspect of the research. This commenced with an extensive desktop study
which provided an understanding of the physical, social and political context of
crude oil spill remediation techniques in Nigeria and helped to identify principal
actors and the rules which govern their decisions. Stakeholder interactions were
carried out with key oil industry stakeholders in Nigeria mainly through
face-to-face semi-structured interviews. Information obtained was analysed using
thematic analysis and grounded theory. Major themes observed from the interviews
include remediation challenges, technical considerations, pollution typology,
environmental concerns, risk considerations & regulatory concerns. One interesting
point is the likely potential of biochar as a viable choice for remediation of
mangrove swamp due to the sensitive nature of the Niger-Delta ecosystem. Critical
analysis of results obtained will be done using an adaptation of the IAD
(Institutional Analysis and Development) framework (Ostrom, 1999). Finally,
results from this study will be used in the final risk analysis in conjunction with
results from the laboratory. Results would hopefully provide useful information for
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dissemination to stakeholders particularly regulatory decision makers and would
hopefully inform changes in the manner in which risk is currently assessed in
Nigeria particularly as it relates to pollutant bioavailability.
MO419
Critical bioconcentration factor for short-term aquatic toxicity tests
J. Kwon, Korea University / Division of Environmental Science and Ecological
Engineering; S. Lee, H. Kang, Korea University; B.I. Escher, Helmholtz Centre for
Environmental Research GmbH - UFZ / Cell Toxicology
According to current regulations of chemicals management world-wide, massive
amount of acute toxicity data are required for evaluating hazards and risks of
chemicals. Current data requirements on the registration of chemicals are primarily
based on tonnage and do not consider properties of chemicals. For example, acute
ecotoxicity data are required for chemicals with production volume greater than 10
ton/yr according to REACH. For highly hydrophobic chemicals, however, their
internal concentration within the experimental duration might not be sufficiently
high enough to cause acute effects because baseline toxicity is apparent when
xenobiotic chemicals accumulate in the body greater than critical body-burden. In
this work, theoretical modeling of internal chemical concentration was conducted
for standard acute ecotoxicity tests at three trophic levels – algae, invertebrate, and
fish. It is unlikely that acute toxicity is observed for chemicals with
bioconcentration factor (BCF) or octanol-water partition coefficient (Kow) as a
surrogate for biopartitioning greater than 107 in acute tests conducted following
standard protocols. In order to evaluate the validity of the theoretical analysis,
OECD’s screening information data set (SIDS) (n= 746) was used. Without only a
few exceptions, mainly organometallic substances and those with water solubility
and Kow of limited reliability, critical BCF hypothesis predicted aquatic short-term
toxicity cutoff very well. This indicates that current regulations about data
requirements need to be revised for highly hydrophobic chemicals.
MO420
Relationship between LI structures and their (eco-)toxicological properties in
view of ionic liquid registration in REACH.
A. Bado-Nilles, UMRI SEBIO; G. Marlair, INERIS; C. Len, UTC ESCOM; P.
Pandard, INERIS; J. Porcher, INERIS / UMRI SEBIO; S. ANDRES, INERIS
Ionic liquids (ILs), often termed as “designer” solvents due to the extreme
tunability of sought functional properties, are promoted by many stakeholders as
green alternatives to the conventional volatile organic solvents. Nevertheless, this
qualification was stated without sufficient caution versus versatility of ILs chemical
structures which could induce significant variations in hazardous properties.
Moreover, this class of compounds which contained organic cations and most
inorganic anions may often present a high water solubility and poor
biodegradability. These specific properties could influence the environmental
behavior of these ILs and implied IL potential environmental and health effects.
With regards to the exponential increase of applications, publications and patent for
ten years, concerning ILs without halogen atoms, we may anticipate that some ILs
could attain multi-ton industrial production in the near future. In this context,
according to the EC regulation 1907/2006 regarding REACH, each manufacturer or
importer of a substance in quantity of minimum one ton by year should submit a
registration application to the European Chemicals Agency (ECHA). In this
context, a global view of some physico-chemical, toxicological and
ecotoxicological data available in the literature, in accordance with the information
requested by REACH regulation, is proposed here. In fact, it seems to be important
to identify the relationship between LI structures and their (eco-)toxicological
properties to help manufacturer for design of the more safe IL structures.

Ecological Risk Assessment and Sustainable Management of
Contaminated Sediment: Perspectives and Experiences (P)
MO421
Effects of the heavy metal zinc on nematode species: Validation of the
NemaSPEAR[%]-index with acute multi-species and microcosm experiments
A. Hägerbäumer, Bielefeld University / Animal Ecology; S. Höss, Ecossa; K.
Ristau, University of Bielefeld; E. Claus, Federal Institute of Hydrology BfG; C.
Möhlenkamp, P. Heininger, Federal Institute of Hydrology; W. Traunspurger,
University of Bielefeld
The nematode-based NemaSPEAR[%]-index was recently developed as a tool for
assessing chemical induced changes of invertebrate communities in fine, adhesive
freshwater sediments, that are known as hotspots for chemical exposure. In fine
sediments, meiobenthic taxa (e. g. nematodes) are more abundant and species-rich
than macrozoobenthos, which is commonly used for assessing the ecological
quality of sediments. Thus, biomonitoring of this habitat should be increasingly
based on the analysis of meiofauna to detect chemical induced effects. Based on the
occurrence of nematode species in a pollution gradient, classifications in “species at
risk" (NemaSPEAR) and "species not at risk" (NemaSPEnotAR) could be made. In
order to validate the NemaSPEAR[%]-index, experiments were carried out to
assess the response of nematode species assemblages to a model chemical, the
heavy metal zinc (Zn). Acute multi-species toxicity tests were performed to observe
direct toxicity of Zn (20 and 50 mg Zn/l) on relevant nematode species, isolated
from reference freshwater sediments. Moreover, long-term microcosm experiments
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were set up to study the effects of Zn (10 and 100 mg/kg dry weight) on nematode
communities under more realistic conditions, including direct Zn toxicity and
indirect food-web effects. Both results were compared to the species classifications
in the NemaSPEAR[%]-index. The acute tests were only partly in line with the
classifications of nematodes: in acute multi-species tests, individuals of
Monhystera paludicola (NemaSPEnotAR) and Achromadora terricola
(NemaSPEAR) showed highest sensitivity, while nematodes of the species Ironus
ignavus (NemaSPEAR) and Tripyla setifera (NemaSPEnotAR) were tolerant
towards Zn. However, over the course of the microcosm experiment,
dose-dependent changes in the nematode species composition along with a
significant decrease of the NemaSPEAR[%] could be detected. The results showed
that the NemaSPEAR[%]-index is clearly affected by chemical stress. Effects on
the nematode community structure in the microcosm and in the field, however,
might not only be triggered by direct toxicity, but also by indirect effects due to
interactions within the complex environment of sediments. The present study
supports the suitability of microcosms with natural meiofauna communities as a
useful tool to assess the impacts of pollutants in freshwater sediments and open
exciting possibilities for the future use of nematodes in the ecotoxicology.
MO422
Biodynamic modelling for contaminated sediments- a readily transferable tool
to regulation?
M. Casado-Martinez, Centre Ecotox; I. Werner, Swiss Centre for Applied
Ecotoxicology / Department of Anatomy Physiology and Cell Biology; B. Ferrari,
Ecotox Centre CH
Sediments have several characteristics that make them a demanding environmental
compartment to study. The large heterogeneity in its nature and composition
encompasses a large variability in bioavailability and toxicity, challenging the
development of environmental quality standards and effect concentrations for
effective risk assessment. A proposed alternative is to use as dose metrics as a
measure of internal exposure such as bioaccumulation because, for a contaminant to
cause toxicity, it is assumed that it must be first taken up and accumulated by the
organism. For most organisms living in close contact with the sediment overlying
water, pore water, sediment contact and diet all may contribute to some extent to the
total load of a chemical substance in the body of the organism. Thus effective risk
assessment for this environmental compartment should ideally use models that are
capable of aggregating exposure through all relevant routes, taking into
consideration species-specific biological features and natural history, and
site-specific physico-chemical characteristics [1,2]. Biodynamic processes have
been translated into conceptual and quantitative models that are capable to
explaining differences in bioaccumulation patterns among species and
environments for several metals [3]. It is possible to derive bioaccumulation
predictions as well as estimations of the relative prevalence of exposure routes by
combining the quantified constants describing physiological processes with
site-specific concentrations and geochemical conditions [3]. While biodynamics
has become the new paradigm for describing bioaccumulation among scientists, it
is recognised among the regulatory community as a promising powerful tool for
improving ecological risk assessment [2]. In the particular case of the sediment
compartment, the use of biodynamic models is especially complex due to the
differences in feeding and digestion strategies among benthic organisms and also
due to the difficulty to determine ingestion rates and feeding preferences. The
advances achieved over the last years will be reviewed to discuss on whether this
level of development is enough for the implementation of this concept as a
practice-oriented tool for the sediment compartment and its potential
ecotoxicological and regulatory implications. [1] ECHA 2014.
ECHA-14-R-13-EN. Helsinki, FI. [2] US EPA 2007. EPA 120/12-07/001.
Washington, US. [3] Luoma SN, Rainbow PS. 2008. Cambridge University Press,
New York.
MO423
A protocol for assessing sediment toxicity in reservoirs before flushing
L. Marziali, IRSA-CNR (Brugherio); L. Guzzella, Italian National Research
Council Water Research Institute CNRIRSA; G. Tartari, IRSACNR Brugherio /
UOS Brugherio; C. Bravi, S. Castelli, A.M. Ribaudo, Lombardy Region; C.
Rondanini, R. Serra, Lombardy Regional Environmental Agency
Reservoirs are often characterized by high siltation rates which impair the storage
capacity. Accumulated sediments are frequently removed by flushing, causing
physical-mechanical impacts on aquatic organisms in the downstream rivers. In
some cases chemical compounds (organic and metals) adsorbed on sediments may
induce toxic effects, mainly in a long-term perspective. PrATo is a protocol
designed for assessing the toxic potential of sediments released downstream and
includes methods for sampling, chemical analysis and ecotoxicological evaluation
of sediments, as well as criteria for risk assessment, based on cross-interpretation of
results deriving from chemical and ecotoxicological analyses. In particular,
different dilution rates of flushing silt are calculated in order to prevent adverse
effects. The trial of the PrATo protocol application in some Italian reservoirs will be
presented. Preliminary results show that the definition of threshold concentrations
may be biased by high natural background values (particularly for trace metals), by
different on-site bioavailability and by synergistic effects of pollutants. Therefore,
toxicity bioassays are essential to define the toxic potential of sediments. The
protocol is an example of analytical approach useful for supporting decision
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making.
MO424
Application of complementary methods in chemical and ecotoxicological
monitoring of sediments under WFD in Wallonia (Belgium).
Y. Marneffe, Inst. Scientific de Service Public / Ecotoxicology Department; M.
Hemart, ISSeP / Ecotoxicology; J. Berger, M. Veschkens, Inst. Scientifique de
Service Public
Sediment remains important matrix for the monitoring of certain substances with
significant potential for accumulation to assess long-term impacts of anthropogenic
activity and trends. The EQS Directive (2008/105 EC amended by 2013/39/EU)
provides that Member States should take measures with the aim of ensuring that
existing levels of contamination in sediment will not significantly increase.
Analyses of sediment can be a cost-effective approach for initial screening of areas
for contamination. In using sediment as a first level screening for certain chemicals,
the monitoring programme may be downscaled. Indeed, the initial screening may
help to identify areas of concern and areas where additional effort is needed.
Chemical analysis of priority pollutants is often not sufficient to explain
ecotoxicological effects of these complex environmental samples. Risk assessment
based on concentrations, e.g. of priority pollutants in sediments or water, obviously
does not reflect the risk of the actual mixture of contaminants, but only the risk of
those pre-selected toxicants. Bioassays are therefore useful tools for the evaluation
of sediment in which both known and unknown contaminants are present.
Effect-based monitoring is also useful for the development of investigative
monitoring. Combining the three assessment methods (chemical, bioassay,
ecology) in a Triad approach can give an answer that cannot be given by any of the
individual methods by themselves. From 2010 to 2012, 31 monitoring stations
included in the surveillance monitoring programme of the WFD in Wallonia
(Belgium) were sampled for sediment. Bioassays (Chironomus riparius,
Heterocypris incongruens for whole samples and Vibrio fischeri,
Pseudokirchneriella subcapitata and Brachionus calyciflorus for pore waters) were
carried out to determine the potential impact of contaminated sediment. According
to their level of toxicity for the different tests, the sediments of the surveillance
monitoring stations were classified from non-toxic to extremely toxic. Priority
substances selected as pertinent for a monitoring in sediments and other pertinent
chemicals were analysed in each sample (63 µm fraction). The link between
physico-chemical and ecotoxicological parameters was assessed by multivariate
statistical analysis.
MO425
Ecological risk assessment in a riverine subtropical area (Ribeira de Iguape
River, SP, Brazil) due to contamination from former Pb mining activities
D. Abessa, Unesp / Marine Biology and Coastal Management; L.G. Morais,
Universidade Estadual Paulista UNESP; F. Perina, Universidade Federal do Rio
Grande / Institute of Oceanography; M.B. Davanso, Ministry of Environment; L.M.
Buruaem, São Paulo State University - UNESP Campus Experimental do Litoral
Paulista; P.K. Gusso-Choueri, UFPR; F.H. Pusceddu, UNISANTA; A.C. Cruz, São
Paulo State University UNESP Campus Experimental do Litoral Paulista; G.
Araujo, Universidade de Aveiro / Biologia; V.G. Rodrigues, EESC USP; J.B.
Sígolo, USP
The Ribeira do Iguape River (RIR) is situated between the southwest of São Paulo
and northeast of Paraná states (S-SW Brazil), and formerly represented an area of
lead (Pb) extraction, comprising nine mines. The river received the direct
discharges of mining residues, but in the early 1990’s the mining was ceased and
the residues were deposited on the river banks, from where metals are still being
released to the RIR. This investigation aimed to evaluate the ecological risks to the
aquatic biota due to the release of metals from former mining activities into RIR. To
achieve that, we used geochemistry and biological approaches. From 2009 to 2012,
samples of the waters, sediments, suspended solids, bivalves (Corbicula fluminea
and Anadontites tenebricosus) and mining residues were collected at six sampling
sites along the RIR (P1 as reference site; P2-P6 influenced by the residues of
mining). Waters and sediments were analyzed to the concentration of metals and
toxicity to aquatic invertebrates. Bivalves were evaluated to bioaccumulation and
biomarkers (lysosomal membrane stability and micronucleus rate). Residues and
suspended solids were evaluated for chemistry. Data were combined to indicate
ecological risks in RIR due to metals. Mining residues exhibited high
concentrations of metals, especially Pb, Zn, Cu, Cr and Ba, thus the residues were
characterized as primary sources of contaminants. Concentrations of metals were
often low in the waters, excepting to Fe, Al and Mn, which are naturally high.
Sediments collected downstream to the deposits of residues were sandy but showed
enrichment by Pb, Ni, Cu, Cr and Zn; but only the Pb concentrations exceeded the
toxic levels. The suspended solids presented high levels of Pb, Ni, Cr. Cu, Zn. Soft
tissues of both bivalves presented bioaccumulation by Pb, Cr and Cu, evidencing
the bioavailability of metals and characterizing the exposure. Waters and sediments
did not induce acute toxicity to Daphnia similis, but many sediment samples caused
chronic effects. The analyses of biomarkers in C. fluminea showed significant
effects on the cell membranes and DNA, in animals from sites under influence of
mining residues. These effects correlated positively to the concentrations of metals
in sediments. The results indicate that the RIR is passing through a process of
natural recovery, but there are still ecological risks due to the suspended solids and
sediments, as bioaccumulation and chronic effects are still present.
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MO426
Methodologies and approaches for sediment characterization and ecological
risk assessment based on experience gained in an Italian case study
L. Marziali, IRSA-CNR (Brugherio); L. Guzzella, Italian National Research
Council Water Research Institute CNRIRSA; m. carere; F. Scaini, Italian Institute
of Health; D. Rabuffetti, Regional Agency for the Protection of the Environment of
Piedmont / Department of Verbano Cusio Ossola; M. Spanò, ARPA VCO; E.
Bizzotto; S. Ceccon, ENSR Italia AECOM
The presentation will discuss the methodological experiences gained from an italian
case study assessed under a risk-based approach, with details on adopted
metodologies for the Environmental Risk Assessment and metric selection. The
case study regards hystoric DDT and Hg discharge on a river that inflow in a
subalpine lake in Northern Italy and involves several investigations performed in
collaboration with environmental agencies. Investigation design and data
intepretation were based on a tiered approach to verifying at each step if it was
necessary further investigations to evalute the problem. Ecological risk assessment
was the decision-making tool proposed in order to support the environmental
management. Methodologies and criteria adopted in this case study are described as
basis of further development of a general framework to deal such kind of
cohomprensive problem. The approaches illustrated below were shared in a
technical board established to develop a guidance and address methodologies for
Environmental Risk Assessment.
MO427
Eurocargo Venezia Ro-Ro Cargo Ship incident: evaluation of environmental
adverse effect of wasted catalyzer with bioassays and bioaccumulation test
S. Macchia, ISPRA Institute for Environmental Protection and Research; D.
Sartori; S. Giuliani, ISPRA; L. Morroni, A. Gaion, ISPRAInstitute for
Environmental Protection and Research; i. buttino, ISPRA / Ecotoxicology and
plankton biology Lab; d. Pellegrini, ISPRAInstitute for Environmental Protection
and Research
On 17 December 2011, the RO-RO ferry "Eurocargo Venezia" during the crossing
Catania-Genoa because of adverse sea conditions lost at sea two trailers containing
198 barrels of spent catalyst rich in heavy metal, especially nickel and molybdenum
oxides, for a total of 34 tons. The research has led to the location, to a depth of 400
m, of a large number of drums off the Isle of Gorgona (Tyrrhenian Sea). \n The
catalyst is a residue of desulfurization process in the refining of petroleum products,
which can release, if comes in contact with sea water, hazardous substances to the
ecosystem, as outlined in the material data safety sheet\n As part of the technical
advice requested by Livorno Prosecutor’s office, we evaluate the possible toxicity
to ecosystem of substances contained in drums. Elutriate obtained from catalyst and
sea water contained in the barrels with catalyzer were tested with the unicellular
alga Phaeodactylum tricornutum and the sea urchin Paracentrotus lividus,
furthermore bioaccumulation test with polychaete Hediste diversicolor were
performed.\n Elutriates obtained from catalyst showed high toxicity, greatly
inhibiting the growth of algae (EC50 = 81.4) and causing a high percentage of
abnormal plutei in P. lividus (EC50 ranging from 0.71 to 3.79). Only at a dilution of
1: 100 any toxic effect was registered. A similar trend was also observed for water
contained in the drum. Bioaccumulation tests with H. diversicolor showed that
metals contained in the catalyst and released in the sediment may concentrate in the
tissues of marine organisms and therefore potentially be transferred in the food
web. \n The toxicity and bioavailability observed suggest the need to continue the
monitoring activities in the abiotic and biotic environment in the medium term, in
areas where the concentration of drums is still likely to be considered.
MO428
Sustainable dredged material management and support by multi-criteria
decision analysis (MCDA)
W. Ahlf, TU Hamburg-Harburg / Environmental Technology Energy Economics;
A. Scheffler, Hamburg University of Technology
The port of Lübeck is one of Germany's most important harbours for goods traffic
to and from the Baltic Sea Region. Regularly maintenance dredging as well as
capital dredging operations induced a chain of actions including taking the material
out of the water, transport and treatment until its final destination. A range of
solutions for sustainable dredged material handling exist and an assessment of these
options often proves to be challenging for decision makers. MCDA provides
decision support by processing different data sets and evaluating suitable options in
a rational way. Using the stochastic multi-criteria acceptability analysis
(SMAA)-TRI method with a modification of a previously developed computerised
model for decision support in dredged material management, this study was
performed to test decision support under uncertainty. The analysis endorsed that
relocation to a dredged discharge pool and capping of an ammunition disposal site
are viable options for Lübeck port. On the other hand, the use of dredged material
from port expansion and its disposal on land are considered to be of very low
sustainability under the given circumstances. The case study demonstrates
capabilities as well as boundaries of computer-aided decision making under the
premise of incomplete information. Despite uncertainties, sustainable decision
making is possible with appropriate MCDA methodologies although minimum
requirements concerning both data quality and data quantitymust be fulfilled.
Consequently, one possible alternative could not be integrated into the case study
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due to incomplete information.
MO429
ASSESSING THE TOXICITY OF SEDIMENTS DURING DREDGING
OPERATIONS IN A HARBOR FROM A SEMI-ARID REGION OF
BRAZIL
L.M. Buruaem, São Paulo State University - UNESP Campus Experimental do
Litoral Paulista; G. Araujo, Universidade de Aveiro / Biologia; R.V. Saes, Federal
University of Ceará / Marine Sciences Institute LABOMAR; T.G. FONSECA,
University of Algarve / CIMA; D. Abessa, Unesp / Marine Biology and Coastal
Management
Harbors are important for the world economy; however, their activities are
considered very harmful to coastal ecosystems, due to inputs of contaminants to
aquatic environments. Sediments constitute the main fate for these compounds, and
when contaminated, they may become a secondary source of contamination to the
environment, threatening the health of ecosystems and affecting some economic
activities such as dredging and disposal of dredged materials. Ecotoxicological
approaches are useful to estimate the effects of contaminants in environmental
compartments (or not) on non-target organisms, assisting the evaluations of
exposure necessary for ecological risk characterization. Sediments from Ceará
State (Northeast, Brazil) shows two distinctive compositions: organogenic and
terrigenous facies. The first consists of organogenic substrates derived from
calcareous algae, contributing with most of CaCO3 deposition (75 to 95%) and high
contents of organic matter. The outer shelf sediments are covered by gravel, while
the sediments from the inner shelf are predominantly composed of sand with
biodetritic gravels and low amounts of mud. In this context, this research presents a
study on Ecological Risk Assessment of sediments collected in 3 different sites
besides the dredge’s hopper during the dredging operations of Mucuripe Harbor,
located in Ceará State by using a battery of ecotoxicity bioassays. Sediment
samples were tested for whole sediment on the amphipod Tiburonella viscana and
polychaete Armandia agilis (acute toxicity); and also on the copepod Tisbe
biminiensis (chronic toxicity). The liquid phase sediment-water interface and the
real elutriate from dredge’s hopper were tested for acue toxicity on the mysid
Mysidopsis juniae and chronic toxicity on embryos of the sea urchin Lytechinus
variegatus. Samples exhibited both acute and chronic toxicity in samples affected
from contamination sources, including the dredge’s hopper. Also, the results
presented in this study provide information concerning the knowledge of sediment
quality in harbor areas in the Brazilian Coast, especially in the Ceará State.
MO430
Temporal quality evaluation of dredged sediment disposal area in the
maritime terminal of mining company in Brazil through the triad (SQT)
approach
T. Furley, F. Aquinoga, APLYSIA Environmental Research and Solutions; K.
Chagas, Aplysia technology for the environment / Ecotoxicology Laboratory; S.
AMIGO, SAMARCO MINING
The site where dredged material is disposed in the port terminal of Samarco Mining
in Brazil was evaluated for sediment quality before, during and after the process of
dredging. The aim of the study was to evaluate the temporal sediment quality of this
area using the approach SQT. A total of 14 sampling points were selected in the
disposal site within the region directly affected by the dredged material. For
historical comparisons (between 2007 and 2009) of sediment quality data, the
method SQT (Sediment Quality Triad) was applied (2007; 2009a; 2009b; 2010 and
2011). The sediment was analyzed for particle size, organic carbon, nitrogen, total
phosphorus, metals (As, Cd, Pb, Cu, Cr, Hg, Ni and Zn) and semi-metal arsenic.
Tests on ecotoxicity of total sediment were conducted for benthonic Nitokra
copepods as proposed by Lotufo and Abessa (2002). The tests of the sediment
liquid phase (interstitial water) were performed with Echinometralucunter sea
urchin embryos according to the ABNT 15350 (2012) of dredged material
disposed; after 100% of dredged material disposed; 6 months after the completion
of dredging activities and 18 months after the completion of dredging activities. At
the end of the study it was observed that the arrangement of the dredged material
resulted in the increase of metal concentrations at the majority of sampling points.
Consequently, the sediment found in the sampling site has become more toxic,
causing direct effects on the amount of female offspring of the copepod species
Nitokra sp. Despite the fact that the test with Echinometra lucunter showed
improvements, when 100% of the dredged material was disposed, it was observed
that after 18 months of dredging the area of disposal was not fully restored. The
historical data comparisons of the Triad Decision Table performed during dredging
showed an increased ecotoxicological potential after the disposal of 100% of the
dredged material. However, the tests showed a reduction, but not the eradication, of
sediment and porewater toxicity after 18 months of cessation of dredging activities.
Therefore, it is recommended the consideration of a new site for the disposal of new
dredged sediments since this is an area adjacent to fishing spots.
MO431
Triad approach (SQT) application for the definition of the best disposal sites
of dredged material of a maritime terminal in Brazil
T. Furley, F. Aquinoga, APLYSIA Environmental Research and Solutions; S.
AMIGO, SAMARCO MINING
This study aimed to use the Triad approach (SQT) to define the best disposal site of
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dredged material derived from mining activities in a maritime terminal located in
Brazil. The study area consisted of a polygon measuring 12km2, located
approximately 3 km from the Terminal on the nearest coastal side. This area
comprised of 22 stations sampled in February 2013. At each station sediment
samples were collected for chemical analysis (arsenic, cadmium, lead, mercury,
nickel, zinc, chromium, iron, copper, PCBs, endrin, diendrin, DDD, DDE, DDT,
HCH, chlordane, methyl naphthalene, benzo(a)anthracene, anthracene,
benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, phenanthrene, naphthalene,
acenaphthene, fluoranthene, fluorene, pyrene, PAHs and TBT), for
ecotoxicological analysis (percentage of impairment of reproductive Nitokra sp in
the samples compared to control) and for benthic community structure analysis
(total number of organisms, diversity, evenness and species richness). For the Triad
Approach evaluation the Ratio to Maximum integration method - RTM proposed
by Del Valls and Chapman (1998), the Ranking Scale method proposed by Carr et
al. (2000) and the Decision Table method proposed by Chapman (1990) were used.
Based on the SQT evaluation methods it was observed that sampling stations 5 and
15 presented more alterations than the other stations. The sampling station number
5 presented high chemical contamination, particularly cadmium and PAHs. It was
also found low benthic richness and density at station 5. On the other hand, in the
sampling station 15 the found rating can be explained mainly by the ecotoxicity and
the high cadmium levels. From the Decision Table it was possible to conclude that
no sampling stations presented alterations in the benthic fauna assemblages. For the
reasons above presented, considering sedimentary marine floor cover properties,
interferences of other uses and the economic viability of the activity, it was
recommended that the disposal of dredged material should be carried out in
sampling station number 15.

Impact of statistical methods used in ecotoxicological studies
on regulatory decisions (P)
MO432
Challenges for Statistical Analysis of Ecotoxicology Experiments
J.W. Green, DuPont / Applied Statistics Group; T.A. Springer, Wildlife
International, Ltd.; J.P. Staveley, Exponent
The conceptual advantages for ECx estimates from regression models fit to
concentration-response data from toxicity experiments are clear. There is little
disagreement that fitting a regression model to data and reporting a derived ECx
value is advantageous for “typical” concentration-response tests. However, the
amount and importance of ecotoxicity testing that is not “typical”
concentration-response testing is widely unappreciated. Limitations on
determining, interpreting, and applying ECx values become obvious to practitioners
who are routinely confronted with “problematic” concentration-response testing
situations. We present evidence that the criticisms of NOECs and the advantages of
ECx estimates have both been exaggerated. While ECx estimates are certainly
valuable, even preferable, under the right conditions, those conditions do not
always exist and it is important to recognize such situations and bring to bear the
right tools for a wide range of responses from many types of ecotoxicity
experiments. There are often extreme limitations in the number of concentrations,
reps per concentration, and number of subjects per rep that can be tested. Very
expensive equipment of limited capacity is needed for many modern experiments
and this restricts many experiments to 4-5 test concentrations plus control with 2 or
sometimes 4 reps/concentration. This is a problem, since generally a larger number
of test concentrations is needed for regression and ECx estimation than for NOEC
determination. While in the abstract, better curves are obtained by extending the
range of test concentrations, limitations arise from the low solubility common to
many test chemicals, since test concentrations are restricted by the limit of
solubility and, at the low end of the range, the limit of quantitation (LOQ). Further
limits are imposed by the difficulty in maintaining stable test concentrations and
analytical variability. Even some normally “well behaved” endpoints cannot always
be fit by a model that gives meaningful results. Without NOEC, there may be no
means to assess the data from such studies. Appropriate statistical models and tests
demonstrate that hypothesis testing offers more than is often perceived. Responses
for which no regression models have so far been proposed or accepted within the
ecotoxicology community also demand a NOEC.
MO433
From NOEC to ECx: a large scale data analysis on ecotoxicological studies
with pesticides
F. Marchetto, F. Galimberti, ICPS; W. de Boer, H. van der Voet, Alterra
Wageningen University and Research Centre; A. Moretto, State University of
Milano
Historically chronic or long-term studies performed for the authorisation of plant
protection products (PPP) result in the reporting of endpoint values in terms of
No-Observed Effect Concentration (NOEC). The related Test Guidelines (OECD,
ISO, EPA) were designed to fulfil the data requirement for NOEC determination.
NOEC values are however criticised since their values strongly depends on the
experimental study design, and actually the extrapolation of Effect Concentration
affecting a percentage x of the test organisms or where a percentage x of an effects
is observed (ECx) is considered more appropriate since it takes into account the
whole concentration-response curve. The new Regulation (EC) No. 1107/2009 for
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the authorisation of PPPs and the related data requirements (Commission
Regulation (EU) No. 283/2013 and 284/2013) require that ecotoxicological
endpoint data from chronic or long-term studies provided by the Applicant are
reported as EC10 or EC20 values together with the NOEC. However, there is no
systematic comparison available to compare NOEC values to EC10 and EC20 values
derived from the same study. In the present work, 200 long term and chronic studies
on aquatic organisms, equally distributed among fish, daphnids, algae and aquatic
macrophytes, are re-analysed in order to calculate NOEC, EC10, EC20, EC50 and
their limit of confidence (from the same study) using appropriate statistical
analyses. A comparison of NOEC with ECx values and their lower limit of
confidence is performed by analysing the distribution of the NOEC/ECx ratios.
Considerations are made on studies based on the same organisms and on the study
design (appropriately developed to calculate EC50 for algae and macrophytes and
NOEC for fish and daphnids).
MO434
Does the choice of NOEC or EC10 affect consequences of ecological risk
assessments?
Y. Iwasaki, Research Center for Life and Environmental Sciences; K. Kotani,
Yokohama national university / Graduate School of Environment and Information
Sciences; S. Kashiwada, Toyo University / Department of Life Sciences; S.
Masunaga, Yokohama national university / Faculty of Environ Information Sci
No observed effect concentration (NOEC) and lowest observed effect concentration
(LOEC) have been used in ecological risk assessments but strongly criticized for
about 30 years by many ecotoxicologists. One of the proposed alternatives is use of
ECx (the concentration that causes an effect of x%). However, few studies have
investigated how the use of ECx actually affects consequences of ecological risk
assessments. To address the issue, we collected chronic toxicity test data previously
used for deriving species sensitivity distributions in published literature, and also
obtained extensive datasets on standard chronic toxicity tests from the Ministry of
the Environment of Japan (21-d reproduction test with Daphnia magna, growth
inhibition test with Selenastrum capricornutum, early-life-stage toxicity test with
Oryzias latipes). By taking EC10 as an example, we first evaluate relationships
between NOECs and EC10s. Further, we investigate how the choice of NOEC or
EC10 affects hazardous concentration for 5% of species (HC5) estimated using
species sensitivity distribution approach.
MO435
ECx-Values in Ecotoxicology - Defining endpoint-specific and biologically
meaningful effect concentration threshold values (ECx)
M. Caspar, BASF SE / Regulatory Ecotoxicology; E. Salinas, BASF SE; L. Peters,
BASL SE
For more than 2 decades ecotoxicologists have debated replacing hypothesis testing
endpoints (NOEC and LOEC) with regression-based values such as E(L)Cx. The
main criticism of the NOEC-approach is the complete dependence on the chosen
test concentrations and no inherent correspondence to specified no effect levels.
Thus, the NOEC is widely (mis-) used as a zero-effect concentration, although it
can be linked to some percent effect in the desired endpoint. This means that high
control variability in an experiment may result in higher NOEC values. As a result
of the growing interest within OECD member countries and the scientific
community, the regression-based ECx-approach was supplemented in several
regulations, guidance documents and guidelines as an alternative for the
NOEC-approach for ecotoxicity test systems. It does not depend on arbitrarily
chosen test concentrations and takes the whole concentration-effect relationship
into account, including the calculation of confidence intervals. Until now, the
REACH guidance document (R.10) suggests an EC10 as a substitute for the NOEC,
whereas the regulation No. 283/2013 (in line with EC No. 1107/2009) for PPP’s
recommends an EC10 or EC20 for the Daphnia magna reproduction test (OECD
TG 211). But there is no scientific reason to presume that a 10-20% effect relates to
the NOEC or that this percent effect is biologically meaningful in general for all
endpoints in all test organisms. The non-equivalence of statistical significance and
biological relevance has long been recognized and in the best interest of
environmental protection it is indispensable to detect threshold values in relation to
population-level significance. Therefore, the question of what magnitude of effect
is important to detect is not a statistical but rather a biological issue. The main
question answered in this project is: which endpoint-specific x-value (ECx) is
biologically meaningful for laboratory cultured D. magna populations? To answer
this question we conducted a meta-analysis of a large dataset of chronic D. magna
studies, regarding the statistical capabilities for the endpoint-specific
ECx-calculations, like variability (CV%) and testpower. Together with calculated
CV-values between the studies this analysis gives valuable insights of fluctuating
population densities. We propose a specific range of variation around a mean which
causes no population-level consequences and results in biologically meaningful
x-values.
MO436
A new approach for evaluation of reproduction count data using a Poisson
model: why multiple t-tests yield unreliable results.
R. Lehmann,
For detection of a no/lowest observed effect concentration (NOEC/LOEC) in
species reproduction tests data often are evaluated using multiple statistical tests,
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e.g. Williams and Dunnett t-test. While normal approximation of these data is a
minor problem multiple t-tests suffer from variance heterogeneity. Assume a
chemical caused a reduction of species reproductivity down to (near) zero at the
highest concentration level. Thus, dispersion of the data reduced, too. Variance
homogeneity does not seem a plausible assumption preventing proper application
of multiple t-tests. As an alternative a Poisson model which describes the data more
appropriate is proposed. Because mean rates of reproduction equal the Poisson
parameter µ, testing for differences in means implies testing for differences in µs.
Numerous pairwise comparisons ”control vs. treatment” have to be performed to
detect a NOEC/LOEC using a Poisson model. Thus, we have to account for
α-inflation. The closure principle (CP) helps overcome this issue providing
null-hypotheses which can all be tested at the same significance level α. The
computational approach test (CAT) is applied to test the equality of two or more
Poisson-means (µs) simultaneously. CPCAT describes the combined approach of
CP and CAT. It is demonstrated that the Poisson model in combination with
CPCAT is superior to the normal distribution models of Williams and Dunnett. The
new approach does neither suffer from normal approximation nor from variance
heterogeneity. By application to real data it becomes apparent that CPCAT provides
reliable statistical results when computing a NOEC/LOEC.
MO437
Species sensitivity distributions: An evaluation of methods using triclosan as a
case study
T.R. Barber, M.J. Bock, ENVIRON International Corp.; J. Lyndall, ENVIRON
International Corporation; M. Capdevielle, Colgate-Palmolive Company
Species sensitivity distributions (SSDs) are composed of multi species toxicity
data, with each data point describing a single species and its toxicity threshold.
Aquatic toxicity data used to develop SSDs usually represent chronic, no-effect
data from at least eight but seldom more than 20 species. SSDs are commonly used
to develop water quality benchmarks for a variety of chemicals, including the
medical and personal care ingredient triclosan. The 5th percentile of the distribution
of chronic, no-effect aquatic toxicity data, referred to as the HC5, can be utilized as
a concentration threshold that is designed to protect ecosystem function,
populations and communities in the natural environment. There are many statistical
methods that can be used to estimate the HC5 and the associated confidence
intervals. These methods include non-linear curve fitting, linear regression,
classical distribution fitting, Bayesian distribution fitting, and non-parametric
bootstrapping. Given that SSDs are routinely based on a limited number of species,
inferences regarding the distribution of the data are largely based on professional
judgment and assumptions. In addition, these calculations are often performed
using tools that were not developed by the user, insulating the user from the
underlying methods and assumptions and often providing a false sense of accuracy.
When comparing a fitted SSD to the experimental data, the plotting position of the
experimental data is sensitive to the method used to calculate percentiles, therefore
affecting the assessment of the quality of the fit. In addition to these methodological
concerns, quality review of the underlying data may be more or less rigorous and
certain functional groups may be over- or under-represented. These factors can
significantly impact the selection of the final dataset and the calculated HC5. To
illustrate these issues, SSDs and HC5s were calculated for triclosan using a variety
of methods and a variety of data handling practices. Sensitivity analyses were
conducted to demonstrate the significance of methodological considerations as well
as the inclusion or exclusion of specific data points in altering the estimate of the
HC5.
MO438
Better by design - improving similarity in field microcosm studies
C. Jenkins, HLS / Ecotoxicology; E. Hopkins, HLS; E. Quinton, HLS / Aquatic
Ecotoxicology and Biodegradation; P. Xirogiannopoulou, Huntingdon Life
Sciences Ltd
Field microcosm study designs follow well established guidelines (HARAP,
CLASSIC, OECD and EFSA) with relatively standard methods for sampling and
enumerating primary producers, invertebrates and emerging insects. In the current
climate where the effectiveness of these studies is drawn into sharp focus by the
need to highlight the power of statistical analysis to identify significant change (e.g.
calculating MDD, EFSA 2013, Brock et al 2014), we feel there is a real need to
re-examine study methodology. In particular, we need to examine the
effectiveness of methods used to establish and monitor invertebrate populations
and to control the similarity of experimental systems in order to improve the
sensitivity and reliability of the applied statistical methods In our studies,
invertebrates are collected from field sites or un-treated reservoirs and added to
shallow (30 cm deep) systems containing submerged and emergent macrophytes
designed to simulate edge of field ditches. A number of methods have been
introduced to achieve and subsequently control the similarity of macro-invertebrate
populations during the establishment. Invertebrates such as Asellus and Crangonyx
are collected by sweep-netting into a number of containers, the collection pooled,
mixed and sub-samples randomly allocated to microcosms. For taxa such as
Chaoborus, standardised collections of larvae are randomly added to microcosms
directly (without sub-sampling) as are Cloeon dipterum nymphs. Using at least two
quantitative counts of the numbers in invertebrate samplers, numbers are adjusted
to improve simlarity either by additional collection (for Chaoborus larvae) or by the
exchange of invertebrate samplers between microcosms. For emerging insects, we
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totally enlcose each microcosm with insect-proof netting to collect all of the
emerging insects to give accurate quantitative counts which we believe is important
to allow the RAC for sensitive univoltine and semi-voltine species to be defined. In
this presenation we describe these methods in more detail and describe some
achieved MDD’s and the factors affecting invertebrate population similarity during
the course of a study, together with the implication of the composition of emerging
insect populations on defining RACs.
MO439
Study design and statistical analysis of regulatory community ecotoxicity
studies
A. Lawrence, Cambridge Environmental Assessments; K. Brown, Independent
Consultant; G. Frampton, University of Southampton; P. van den Brink,
AlterraWageningen UR / Aquatic Ecology and Water Quality Management Group
b Alterra
Ecotoxicological field studies conducted under EC Regulation 1107/2009 may be
designed by industry notifiers in association with external consultants and contract
research organisations (CROs). The results may then be interpreted and
summarised before inclusion in a regulatory submission in support of a product or
active substance registration. The submission will be reviewed by representatives
from Member State (MS) Competent Authorities, in terms of both study quality and
meaning. Not all parties involved may be familiar with the statistical design and
interpretation requirements of such studies, which are complex. Here we discuss
certain important aspects of the design and statistical analysis of such studies. These
include impact of spatial scale on effects and recovery in terrestrial plots, analysis
of study data by sampling method or functional group, investigation of abundance
data alongside statistical analysis to aid interpretation, repeated two sample testing,
and use of Principal Response Curves including analysis of reference items,
amongst others. This work was funded by UK Chemicals Regulation Directorate.

Biodegradation and Environmental Fate of Chemicals Regulatory Acceptance of Non-Standard Tests (P)
MO440
A critical evaluation of the weight of evidence approach for determining
persistence in PBT assessments under REACh
R.J. Brown, wca consulting; M. Claeussens, DuPont; I. Colombo, Solvay Specialty
Polymers; M.R. Embry, ILSI Health & Environmental Sciences Institute (HE; B.
Hidding, BASF SE; S. Jacobi, Albemarle Europe / HSE; M. Leon Paumen,
ExxonMobil Biomedical Sciences / ExxonMobil Biomedical Sciences TES
Division; N. McGrath, Euro Chlor; C. Miyata, Sumitomo Chemical Co Ltd; G.C.
Roberts, ENVIRON UK Ltd / Brixham Environmental Laboratory; J.R. Snape,
AstraZeneca UK Ltd. / AstraZeneca Global Environment; K.B. Woodburn, Dow
Corning Corporation / HES; H. Vrijhof, ECETOC
This presentation gives a critical overview of the available tests for evaluating
persistence using a weight of evidence approach under the revised Annex XIII of
the EU REACh Regulation. The technical guidance for this updated regulation is
currently being drafted and in support of this ECETOC produced a special report
suggesting approaches for PBT assessment following the updated regulations
which is used as the basis for this presentation. The limitations of the standard
OECD 301 series ready biodegradation tests as screening tools for persistence will
be outlined as well as potential enhancements that can be used to improve
environmental realism and to evaluate if a substance is likely to require further
testing. Suggestions on how inherent and marine biodegradation tests should be
interpreted in the context of PBT assessment is given. Simulation studies may be
required to refine the persistence assessment of a substance if the criteria for the
ready and inherent biodegradation studies are not met. The relevant simulation
study should be designed based on the relevent compartment of concern, the
properties of the test substance and using realistic environmental temperatures. The
OECD 308 test was developed as a tool for assessing spray drift for pesticide
applications and is not a river simulation study and therefore is not nessesarily
relevant for all substances released into rivers, because the test system is static and
the water to sediment ratio is very low. Alternative tests such as OECD 309 or
OECD 314 may be more appropriate tests for 'down the drain' chemicals. In
simulation studies the persistence of degradation products should also be
considered. Some of the difficulties associated with generating and interpreting
simulation studies for PBT assessment will be highlighted. Recommendations
concerning non-extractable residues (NERs) are also be provided. NERs are
expected to be strongly bound to sediment or soil and, while adsorbed, they are
protected from degradation and are not bioavailable. Therefore, in the context of the
PBT/vPvB assessment, NERs should be considered as not persistent,
bioaccumulative, or toxic. In conclusion, while there is a clear decision tree for
conducting 'P' assessment supported by a number of validated tests, in practice the
available studies are not nessesarily fit for purpose and may result in chemicals
being wrongly assigned as PBT or vPvB.
MO441
Ready biodegradability of poorly water soluble substances: Impact of
inoculum and bioavailability improvement methods on ready biodegradability
of two chemicals
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C. Sweetlove, lOREAL SA / Research and Innovation; J. CHENEBLE, LOREAL;
Y. BARTHEL, EUROFINS / Expertises Environnementales; F. ESCAFFRE,
LOreal Research / Research and Innovation; M. BOUALAM, EUROFINS /
Expertises Environnementales; G. THOUAND, University of Nantes / UMR
CNRS GEPEA CBAC lab; J. L'HARIDON, LOreal Research / Research and
Innovation
The biodegradation of chemicals in the bioremediation process of polluted
groundwater and toxic waste sites requires a close physical contact between
bacteria and the pollutant. Therefore, a low hydrosolubility may lead to
underestimate the chemical’s biodegradability when tests are performed in water.
For example, a lipid compound with a density below 1 floats at the air/water
interface in the test vessel. In this configuration, the bioavailability of the chemical
to microorganisms can be limited. Only few guidance documents have suggested
technical adaptations to improve the bioavailability of poorly water-soluble
chemicals. Their implementation could improve the biodegradation results. The
aim of this study was to define the impact of different inocula on biodegradation of
two chemicals (a powder and a liquid) in a ready biodegradation test (RBT). Three
inocula were selected: two specific bacteria (Nitrosomonas europaea and
Corynebacterium pseudodiphthericum) and an activated sludge from a wastewater
treatment plant. In addition, seven Bioavailability Improvement Methods (BIM)
were compared with these three inocula. The BIM performed are dispersion with
ultrasound (10 and 30 min), emulsion with 2,2,4,4,6,8,8-heptamethylnonane
(HMN), silicon oil addition (two concentrations), dispersion with silicon oil
associated to ultrasonic treatment (two different operating conditions) and direct
addition (as reference operating condition). Experiments were performed with a
screening RBT tool (Respicond VI®), which allows to compare a high number of
operating conditions in the same test with the same microbial inoculum with his 95
test flasks (volume: 150 mL). This poster highlights the best inoculum to compare
BIM for test chemicals (one powder and one liquid) and the best BIM to improve
the biodegradation of the two test chemicals.
MO442
Biodegradation of Triclosan during sewage treatment plant processes
S. Pawlowski, S. Champ, BASF SE
Triclosan is an antibacterial biocide which is commonly used in various cosmetic
and personal care products such as hand wash or tooth paste since decades. Due to
these down-the-drain applications, the main entry part into the environment is via
sewage treatment plants (STP) effluents. Thus, the removal efficiency of the STP is
key to the STP effluent concentrations of Triclosan and as a consequence to the
concentrations in the river. Triclosan is considered as not readily but inherently
primary biodegradable based on available OECD 301 and 302 study results.
Despite this test results, the discussion continues whether the removal of Triclosan
during the STP process is mainly based on biodegradation or on adsorption. In order
to provide more detailed information on the environmental fate profile of the
substance within an STP, the results of two continuous activated sludge (CAS)
studies under aerobic conditions are presented. The test concentration ranged from
40 to 2000 µg/L and 7.5 to 50 µg/L; respectively, for both studies. The overall
removal efficiency ranged from 98.5 – 99.3 %. The degree of mineralization to CO2
ranged from 74 – 90 %. The amount of substance being associated with the biomass
(including non-extractable residues) ranged from 1.5 – 17 %. Furthermore, results
from a biodegradation screening test (OECD 301B) on Methyltriclosan
demonstrate that this transformation product of Triclosan is inherently
biodegradable. The results clearly demonstrate that Triclosan and its transformation
product are extensively biodegraded during the activated sludge process within a
sewage treatment plant.
MO443
Screening test systems for the determination of biodegradation kinetics in
water, water-sediment and soil - development and applicability in the
regulatory context
T. Junker, ECT Oekotoxikologie GmbH; A. Coors, ECT Oekotoxicologie GmbH
Biodegradation data of chemicals are needed across different regulatory
frameworks, inter alia for the assessment of persistence, exposure and risk. Besides
experimental data, the prediction of degradation rates, half-lives and pathways by
models plays a decisive role. However, these models were mainly developed based
on qualitative experimental biodegradation data (e.g. ready vs. not ready
biodegradable) related to water-only test systems, whereas models based on
quantitative biodegradation data for more complex environmental matrices such as
soil and sediment are lacking. To overcome these shortcomings, two new screening
test systems for the determination of the ready biodegradability in water-sediment
systems (WSST = Water-Sediment Screening Tool) and soils (SST = Soil
Screening Tool) were developed based on OECD 301C (MITI-Test).
Biodegradation experiments were performed in water (MITI), water-sediment
(WSST) and soil (SST) for a set of 15 compounds. The degradation curves were
determined by non-linear regression models and the kinetic parameters
‘mineralization at the plateau’, ‘duration of the lag-phase, ‘mineralization half-life’
and ‘degradation rate constant’ were determined using the regression model with
the best fit. The test systems MITI, WSST and SST were evaluated for their
suitability to provide quantitative biodegradation data and kinetics that can be
applied in the regulatory context. The main focus was on the persistence assessment
within REACH, where degradation half-lives from simulation studies shall be
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directly compared to trigger values for water, sediment and soil to identify
persistent compounds. However, for many substances there are no data from
simulation studies available. Thus, a screening assessment for persistence is
performed under REACH that is mainly based on ready biodegradability tests
according to OECD 301 and extrapolation of these data to derive half-lives for
water as well as soil and sediment by multiplication with default factors. In addition
to experimental mineralization half-lives, alternative approaches described in
literature and software packages were used in the present study to determine
half-lives for the 15 test compounds in water, sediment and soil. By means of these
data, a screening assessment for persistence was performed by comparing the
half-lives to the persistence criteria under REACH.
MO444
Sorption and degradation of pharmaceuticals in soil and biosolids amended
soil
M. Vilà, M. Hidalgo, University of Girona / Department of Chemistry
Pharmaceuticals are emerging contaminants which have drawn concerns about
possible harmful effects in the environment or the potential entry of drugs into the
human food chain. Most studies on the environmental fate of pharmaceuticals have
focused on their behaviours during wastewater treatment processes, the sludge and
in environmental waters. However, there is still a significant lack of knowledge of
their transport and fate in agricultural soils. Sewage sludge from wastewater
treatment plants (WWTPs) is commonly used as soil amendment because it
contains nutrients and organic matter which can improve the soil quality. Since
pharmaceuticals are routinely found in biosolids from WWTPs, once land applied
they are potentially mobile and avalilable for plant uptake and bioaccumulation.
The fate of pharmaceuticals in soils is mostly determined by sorption and
degradation processes. This group of contaminants consist of a wide range of
compounds. Their sorption behaviours vary from compound to compound and are
difficult to predict because is often controlled by interactions with specific
funcional groups and pH-dependent speciation. Moreover, land application of
biosolids can alter the chemical and physical properties of the soil, with an increase
in soil-water retention and organic matter content which can consequently affects
the interaction with chemicals. In this study, laboratory experiments were
performed to investigate the sorption and degradation of three anti-inflammatory
(naproxen, ibuprofen and diclofenac) and five antidepressant drugs (citalopran,
fluoxetine, norfluoxetine, paroxetine and sertraline), with diferent physicochemical
característics, in an agricultural soil. The effect of biosolid amendment on sorption
and degradatio was also examined. As expected, antidepressants adsorbed very
strongly to the soil with and without addition of biosolids. Adsorption tests using a
batch equilibrium method showed that adsorption of all tested pharmaceuticals
could be well described with Freundlinch equation. Competitive sorption was
observed when the pharmaceuticals coexisted. This cosolute effect was no observed
for anti-inflammatory drugs in absence of antidepressants. Biosolids amendment
increased the sorptive strength for all the compound studied and, in general, had
also an effect on degradation under the conditions of this study.
MO445
Bioremediation of Hydrocarbons with Microorganisms
S. Ashraf, Environmental studies Center- QU; M.Y. Al-Sulaiti, ExxonMobil
Research Qatar / Water Reuse; C.S. Warren, ExxonMobil Research Qatar /
Advanced Environmental Scientist; I.M. Al-Shaikh, Environmental Studies
Center-QU
Bioremediation or the use of microorganisms for environmental cleanup is usually
the preferred and major route of PAH removal from contaminated environments
because it is cost effectiveness and complete cleanup (Pothuluri and Cerniglia,
1994). Several isolated microorganisms have been successfully utilized in major
hazardous waste cleanup processes such as, in industrial process streams and
effluents (Levinson et al., 1994 and Al-Wasify and Hamed, 2014). Unfortunately,
most of these studies were carried out in Western countries, to a limited extent in
South America and Asia (Prantera et al., 2002). In Qatar, there is limited
information on microbial degradation of polycyclic aromatic hydrocarbons
(Al-Thani et al., 2009). In this work, we reported the isolation and characterization
of some bacterial and yeast species from soils and industrial wastewater (IWW)
collected form a native plant experiment conducted at Environmental Studies
Center (ESC) of Qatar University. The native plant experiment project had two
phases. Sand samples were collected in sterile containers after mixing the soil-sand
culture and before and after irrigating with IWW. Samples were collected every 15
days according to the project plan. Water samples were collected from the first and
second IWW deliveries. The same procedure was repeated for the second phase of
the project. After using the serial dilution method for the microbial total count,
preparation of several media such as (nutrient agar, Pseudomonas Agar Base,
Cetrimide Agar, Trypticase Soy Agar, yeast extract agar &Czapek-Dox Agar) was
done to promote the bacterial and yeast growth. After isolation and purification of
bacterial species, identification was done using API 20NE & API Coryne as an
identification system from bioMérieux then, confirmation was done using VITEK
2 Systems Version: 04.02 MIC Interpretation Guideline to some selected
strains. Our results showed that, twenty nine species belonged to twenty genera
were isolated from the IWW and Soil samples. Isolation and screening cultures on
mineral salts medium and enrichment medium were done. The effect of different
diesel concentration on the growth of these species was studied. API 20 AUX as a
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yeast identification system from bioMérieux was used to identify the most
common yeast isolates which show thirteen species which were belonged to eight
different genera. The most common were Candida spp., Trichosporon mucoides
and Cryptococcus spp.
MO446
Effects of HP-β-CD concentrations and repeated exposures to diesel on
biodegradation of benzo[a]pyrene in soil
I.S. Obuekwe, University of Benin Benin City Nigeria; O. Adebisi, UNIVERSITY
OF ILORIN NIGERIA; K.T. Semple, University of Lancaster / Lancaster
Environment Centre
Aim: It is well-known that low aqueous solubility and poor microbial catabolic
activity limit benzo[a]pyrene biodegradation in soil. Used as a
solubility-enhancement agent,the effect of increasing
hydroxypropyl-β-cyclodextrin(HP-β-CD) concentrations (0, 12.5, 25 and 50 mM)
on benzo[a]pyrene mineralisation was assessed in soil.The effect of repeated
exposures over 150 d to diesel oil (1x500, 1x5000, 2x250, 2x2500, 5x100 and
5x1000 mgoil-C kg-1soil) on the development of benzo[a]pyrene catabolic activity was
also assessed. Materials and Methods: Sequential aqueous, HP-β-CD and alkaline
extractions were used to quantify benzo[a]pyrene bioavailability and partitioning in
soil. Standard radiorespirometric assays were used to measure catabolic activity
and mineralisation of 14C-benzo[a]pyrene in soil. Results: Indigenous catabolic
activity towards benzo[a]pyrene was low in control soil (mineralisation extent <
1%). However, pre-exposure to diesel oil significantly enhanced (11–55times)
catabolic activity; this being greatest in soils repeatedly exposed to lower diesel
concentrations. Overall, whilst the presence of 50 mM HP-β-CD significantly
increased (26–67times) benzo[a]pyrene bioavailability in soil, it failed to enhance
benzo[a]pyrene mineralisation; however, lower HP-β-CD concentrations appeared
to have some impact on mineralisation. Conclusion: Increasing HP-β-CD
concentration significantly increased the apparent aqueous dissolution of
benzo[a]pyrene from soil matrices, but failed to further enhance
14
C-benzo[a]pyrene mineralisation in diesel-contaminated soil.These findings are
important in assessing the fate of benzo[a]pyrene and designing bespoke
remediation strategies for soils chronically exposed to petroleum-derived oils.
MO447
Humic acids of Patagonian soils. Isolation and kinetic study of the
photochemical action in the natural degradation of environmental pollutants
M.M. Bregliani, J. ESCALADA, UNIVERSIDAD NACIONAL DE
LAPATAGONIA AUSTRAL; A. Pajares, UNPATAGONIA; N.A. GARCIA,
UNIVERSIDAD NACIONAL RIO CUARTO
Humic substances, among which humic acids (HAs) constitute a relevant fraction,
are natural mixtures of organic compounds, abundant in terrestrial and aquatic
ecosystems[1],[2] In some sense, the same can be said about riboflavin (Rf, vitamin
B2) which is also present in waters of rivers, lakes and seas. This contribution
presents a systematic kinetic and mechanistic study on the photosensitizing
properties of the mixture HA plus Rf, in order to determine potential synergistic or
inhibitory effects of the photosensitizers. As compounds models for Ar-OH
contaminants, phenol (PhOH) and 3-hydroxypyridine (3-OHP) were employed.
The HA used was isolated from a forest soil near El Chalten, Santa Cruz, Argentina.
The fraction was obtained by sequential dissolution using hydrochloric acid,
sodium hydroxide and hydrofluoric acid and purified by dialysis in cellulose tube
Sigma D-7884.[3] A solution of 50µg/ml of HA plus0,04 mM Rf was used as
sensitizer. As an overall result, it was determine that the visible-light-mediated
photooxidation of 3-OHP at pH 7, sensitized by low Rf and HA concentrations, and
standardized by comparison to the photooxidation rate of the known oxidizable
target FFA, is an efficient process. It should be mention that the experiments of
oxygen uptake for 3-OHP and FFA were made under identical experimental
conditions, including the concentration of the oxidizable substrates. On the other
hand, the degradation of PhOH only operates in the alkaline pH range. A moderate
decrease in the rate of oxygen consumption by 3-OHP upon Rf +HA sensitization
was observed as compared to the simple addition of the oxygen uptake rates for
3-OHP upon individual Rf and HA sensitization. It is attributed to a catalytic
decomposition of O2•− by HA, which competes with 3-OHP by the oxidative
species. <br clear="all" /> [1] J.I. Edges, J.M. Oades, Comparative organic
geochemistry’s of soils and marine sediments, Org. Geochem. 27 (1997) 319–361.
[2] M.C. Scapini, V.H. Conzonno, V.T. Balzaretti, A. Fernández Cirelli,
Comparisonof marine and river water humic substances in a Patagonian
environment (Argentina), Aquat. Sci. 72 (2010) 1–12. [3] Mac Carthy, P., R.L.
Malcom, A proposal to establish a reference collection of humic materials for
interlaboratory comparisons, Geoderma, 16, pp 179-181 (1976).

Engineering in vivo fish models for advancing environmental
hazard and risk assessment (P)
MO448
Dynamic and differential expression of the gonadal aromatase during the
process of sexual differentiation in a novel transgenic cyp19a1a-GFP zebrafish
line
n. hinfray, INERIS / Ecotoxicology Unit; E. Chadili, INERIS; B. Piccini, m.
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caulier, INERIS / Ecotoxicology Unit; J. Porcher, INERIS / UMRI SEBIO; y.
guiguen, INRA / LPGP; F. Brion, INERIS / Ecotoxicology Unit
In most gonochoristic fish species, aromatase, the enzyme responsible for the
synthesis of estrogens, has been shown to play a critical role in the process of sexual
differentiation (SD). In zebrafish, that undergoes a juvenile intersex stage, there is
still a lack of knowledge regarding the precise localization and pattern of expression
of gonadal aromatase (Cyp19a1a) impeding the formal characterization of the role
of cyp19a1a in this process. To fulfill this gap, the spatio-temporal expression of
cyp19a1a was analyzed in a novel transgenic zebrafish model expressing Green
Fluorescent Protein (GFP) under the control of the zebrafish cyp19a1a gene
promoter. First, we showed a perfect co-expression of GFP and endogenous
Cyp19a1a protein in adult gonads that was localized in the cytoplasm of oogonia,
young oocytes and peri-follicular cells of the ovary and in the cytoplasm of Leydig
and germ cells in the testis. Then, the spatio-temporal expression pattern of
cyp19a1a was studied during SD using GFP fluorescence imaging in gonads at 20,
30, 35 and 40 day post-fertilisation (dpf). Our data showed that GFP was expressed
in all undifferentiated gonads of 20 dpf-old zebrafish. At later stages of
development, GFP expression increased in early differentiated female at 30 and 35
dpf to reach high GFP intensity in well-differentiated ovaries at 40 dpf. This pattern
of gonadal GFP expression markedly differed from that of males which consistently
displayed low GFP expression as compared to female whatever their stage of
development, resulting in a clear dimorphic expression between males and females.
Interestingly, fish that undergoes ovary-to-testis transition (35 and 40 dpf)
presented an intermediary GFP level as compared to those measured in males and
females. Our results suggest that (1) cyp19a1a is expressed early during gonadal
development before the histological process of SD, (2) the down-regulation of
cyp19a1a expression is critical for the testicular differentiation, (3) although
cyp19a1a expression exhibit a clear dimorphic expression in gonads during SD, its
expression persists whatever the sex suggesting that estradiol synthesis is important
for gonadal development in both male and female. Monitoring the expression of the
GFP in control and exposed-fish will help to identify the interest of this model to
study the mechanisms of action of endocrine disrupting chemicals on critical
physiological processes such as SD.
MO449
Application of transgenic zebrafish to enable adverse outcome pathway
analysis for endocrine disrupting mechanisms
A. Brown, Exeter University / Safety Health Environment; J. Green, University of
Exeter; M.J. Hetheridge, University of Exeter / Biosciences; R. Currie, Syngenta;
C.R. Tyler, Biosciences College of Life and Environmental Sciences
Around 800 chemicals are known, or suspected, to interact with hormone receptors,
and/or to affect hormone metabolism, with the theoretical potential to affect
physiological function, if exposures exceed thresholds for activation of molecular
initiating events (MIEs). However, only a small fraction of these chemicals have
been investigated in tests capable of identifying overt endocrine disrupting adverse
effects in intact organisms or their progeny or (sub)populations (Weybridge, 1996,
WHO/UNEP, 2012). Whilst in silico and in vitro tools may provide some indication
of the potential endocrine activity of chemicals, reliable in vivo systems are
required to assess for potential adverse effects, ideally in a high through-put/high
content manner. Transgenic animal models (e.g. zebrafish) offer systems whereby
MIEs that trigger adverse outcome pathways (AOPs) can be identified and
quantified by fluorescent protein reporters linked to specific receptors or enzymes.
Spatial resolution of receptor or enzyme responses at the organ and tissue levels
potentially enables targeted assessment of downstream molecular events and
subsequent pathological, physiological and functional responses. Temporal
resolution is also possible in individual fish, enabling the identification of latent
responses in organs and tissues. Quantification of MIEs and other key events and
their calibration against adverse outcomes are crucial next steps for moving the
application of AOPs from basic hazard assessment to intelligent risk assessment.
Using the ‘ERE-Casper’ zebrafish as an illustrative model, we present a scheme for
the application of transgenic zebrafish in chemical hazard and risk assessment and,
at a more mechanistic level, show how they can serve to enable adverse outcome
pathway analysis. The ERE-Casper zebrafish possesses a green fluorescent protein
(GFP) reporter activated by estrogen response elements (ERE) and amplified via a
two plasmid system, making it highly sensitive for detecting environmentally
realistic exposure concentrations of selected estrogens (Lee et al., 2012).
Furthermore, this model lacks skin pigmentation, making detection of the GFP
response possible in both larval and juvenile life-stages and allowing for direct
comparisons against adverse effects on development and function of targeted
organs for these life-stages.
MO450
A newly cyp11c1-GFP transgenic zebrafish model to study the expression and
the perturbation of corticosteroidogenesis by endocrine active substances at
early developmental stages.
C. Garoche; M. Picot, INERIS; n. hinfray, INERIS / Ecotoxicology Unit; E.
Chadili, INERIS; B. Piccini, INERIS / Ecotoxicology Unit; C. Turies, INERIS; J.
Porcher, INERIS / UMRI SEBIO; S. Ait-Aissa, INERIS / Ecotoxicology Unit; O.
Kah, IRSET; F. Brion, INERIS / Ecotoxicology Unit
The 11β-hydroxylase (11βH) is the enzyme responsible for the biosynthesis of
cortisol, the main corticosteroid in fish, which is implicated in the regulation of
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multiple physiological processes including energy metabolism, hydromineral
balance, reproduction and the immune system. In fish, the gene coding for 11βH,
namely cyp11c1, is expressed early in interrenal cells during the development
participating to the emergence of the corticosteroid axis. To further investigate the
expression cyp11c1 and its potential deregulation by stressors and pharmaceutical
ligands, we established a transgenic zebrafish line that expresses Green Fluorescent
Protein (GFP) under the control of the zebrafish cyp11c1 promoter. Using in vivo
fluorescence imaging techniques on whole larvae, we showed a weak expression of
the reporter gene from 4 to 7 days post-fertilization (dpf) in an anatomical region
where interrenal cells are known to be present. Tissue sections and immunostaining
with specific 11βH antibodies revealed that GFP is co-localized with the
endogenous cyp11c1 protein in interrenal cells. This well agrees with the
expression and localization of other steroidogenic interrenal marker genes such as
star and cyp11a1 in wild-type zebrafish at this stage of development (To et al.
2007). To further characterize the cyp11c1-GFP zebrafish model, GFP was
quantified in 6-dpf old zebrafish after osmotic stress or exposure to glucocorticoids
receptor (GR) agonists (Dexamethasone, DEX) and antagonists (Mifepristone,
MIF). Exposure to salt water led to a rapid induction of GFP, showing that cyp11c1
responds to an osmotic shock. Exposure to MIF (1µM from 5 to 6 dpf) decreases
GFP intensity, suggesting that GR is involved in the transcriptional regulation of
cyp11c1 during development. In DEX-exposed larvae (10µM, 5-6dpf), GFP
intensity was inhibited as compared to controls, this effect being abolished when
zebrafish larvae were co-exposed with MIF. These data agree with the known
negative feedback of DEX on pituitary expression of Pro-opiomelanocortin
(POMC), leading in turn to a down-regulation of genes involved in
corticosteroidogenesis (Sun et al., 2010). Altogether, these data suggest that the
newly developed transgenic cyp11c1-GFP zebrafish is an interesting model to study
the expression of 11β-hydroxylase gene in interrenal cells and its perturbation by
endocrine active compounds acting on the Hypothalamic-Pituitary-Interrenal axis,
which is critical for cortisol homeostasis.

Ecotoxicology of amphibians and reptiles. Resolving
uncertainties about the impact of pollutants on individuals,
populations and communities (P)
TU001
Pesticide risk assessment needed for amphibians and reptiles?
F. Streissl, EFSA / Pesticides Unit; A. Ippolito, EFSA - European Food Safety
Authority / Institute for Environment and Sustainability IES; M. Arena, EFSA European Food Safety Authority / Pesticides; D. Auteri, Auteri / Pesticides Unit; R.
Sharp, EFSA - European Food Safety Authority / Pesticides Unit; C. Szentes,
Pesticides Unit; J. Tarazona, EFSA
Many amphibians and reptile species are globally in decline and it is hypothesized
that one of the causes for their decline is exposure to xenobiotic chemicals and
complex interactions with other environmental stressors [1] [2] [3] [4]. Many
amphibian and reptile species occur in agricultural landscapes and can be exposed
to pesticides in the aquatic and the terrestrial environment. Exposure to pesticides
could potentially lead to severe impacts on amphibians [5] . The EU regulation EU
1107/2009 requires for approval of plant protection products no unacceptable
effects on the environment, by considering particularly their impacts on non-target
species including on the ongoing behaviour of those species and their impacts on
biodiversity and the ecosystem. The data requirements for active substances
(Regulation EU 283 / 2013) and formulations (Regulation EU 284 / 2013) ask for
information on effects on terrestrial wildlife including amphibians and reptiles as
well as for consideration of endocrine mediated effects. Information is available on
the toxicity of aquatic life stages of amphibians which enabled a comparison of
acute toxicity endpoints with other aquatic organisms. It is concluded in the aquatic
guidance document [8] that the acute risk to aquatic life stages of amphibians is
covered by the standard first tier risk assessment for fish. It would need to be
investigated further whether this covers also the risk to amphibians which develop
in shallow non-permanent water bodies since exposure may be different than in the
currently assessed FOCUS scenarios (i.e. permanent water bodies with a depth of
30 cm). Dermal exposure to pesticides is likely to be a major route of exposure for
amphibians. In particular movements through treated fields could present a worst
case exposure situation. EFSA has recently published a guidance document on
non-dietary human exposure covering in-field and edge-of-field assessments, some
elements could serve as a basis for future developments to address the dermal and
inhalation exposure of other terrestrial vertebrates. In order to draw conclusions on
what is covered by the current risk assessments more information on exposure
estimates for shallow non-permanent water bodies, toxicity data (dermal and oral),
feeding patterns and potential coverage of the risk by human health non-dietary risk
assessments is needed.
TU002
Challenges facing terrestrial amphibian risk assessment
J.M. Brausch, BASF Corporation; P. Dohmen, BASF SE / Landw Versuchsstation
APDRO
Risk assessment processes for agricultural chemicals are generally well developed
for protecting aquatic species; however, there is currently no risk assessment
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process to analyze potential exposure and/or effects to terrestrial phase amphibians.
Many uncertainties regarding exposure and effect remain, and need to be addressed
in order to develop a comprehensive risk assessment procedure for terrestrial
amphibians. This poster seeks to highlight some of these issues and to stimulate
discussion of how they can be addressed moving forward. Terrestrial stage
amphibian exposure to agricultural chemicals is highly variable and poorly
understood. It is known that amphibians can be exposed to agricultural compounds
during routine applications, but many mitigating factors such as amphibian
behavior, amphibian life-stage (metamorphs vs. adults), application timing, crop
stage, etc. can substantially alter exposure. These factors are critical to understand,
and are vital for producing a realistic exposure framework. In addition to the
uncertainties regarding exposure to agricultural compounds, limited information is
available on effects as well. Due to the multitude of species, ecotoxicological
testing is generally constrained to a certain number of surrogate species, with the
assumption that surrogate species sensitivity is representative and protective of
others. In addition, ecotoxicological assessment of agricultural products does not
include specific testing of amphibians and reptiles. Instead, data from fish, birds,
and mammals are used. Although fish data are generally protective of aquatic life
stages of amphibians, there are indications that terrestrial life stages of amphibians
may not necessarily be covered by bird and mammal toxicity data. Yet, some
studies indicate that only certain products may be harmful to amphibians while
others do not indicate any cause for concern. Therefore, it is important to first
develop models or triggers to identify which compounds would eventually need
further attention or actual testing. By understanding realistic exposure, as well as
when toxicity is not already accounted for using surrogate species, a more well
defined risk assessment approach can be developed.
TU003
Standardized toxicity test method development for Northern Leopard Frog
(Lithobates pipiens): A road to including amphibians in contaminated site
assessment and chemical evaluation in Canada
L.A. Van der Vliet, Environment Canada / Ecotoxicology and Wildlife Health
Division; B. Lo; J.R. Elphick, Nautilus Environmental; J.A. Miller; P.M. Jackman,
Environment Canada / Atlantic Laboratory for Environmental Testing; L.N. Taylor,
Environment Canada / Ecotoxicology and Wildlife Health Division; R.P.
Scroggins, Environment Canada / Biological Methods
Although there is growing evidence of their sensitivity to contaminants, amphibian
toxicity data are currently under-represented in risk assessments. Few standardized
methods are available, which contributes to this under-representation, and none of
the available methods pair whole-organism chronic endpoints with species that are
relevant to Canadian environments. Environment Canada has sponsored research
for the standardization of an amphibian toxicity test method using Lithobates
pipiens (leopard frog, formerly Rana pipiens), with a focus on sublethal, chronic
effects (growth, development) which manifest as a result of whole-organism,
aqueous exposure. A review of all method development results revealed several
data gaps, and Environment Canada identified two priority issues: supply of test
organisms and test duration. While research and discussion of pragmatic options
continue to address data gaps, method writing has begun and a first draft of the
standardized method will be available in 2015. Once released, this standardized
amphibian toxicity test method can be used to assess contaminated sites, and in
pesticide regulation and registration. Additionally, results from chemical-specific
tests can be incorporated into Canadian water quality guidelines.
TU004
Comparison of exposure routes in toxicity assessment of pesticides to common
frog juveniles
M.E. Ortiz Santaliestra, Institute for Environmental Sciences University of
Koblenz-Landau / Institute for Environmental Sciences; C.A. Bruehl, University of
Landau, Institute for Environmental Sciences / Institute for Environmental Sciences
The European legislation on plant protection products has recently introduced the
requirement of considering relevant data for terrestrial amphibian stages when
evaluating potential risks of pesticides. One of the main uncertainties that remains
in the terrestrial amphibian pesticide risk assessment is the relevance of dermal
exposures, since only oral uptakes have been considered so far in vertebrate
surrogate taxa. In this study we compare the results of oral and dermal exposures of
common frog (Rana temporaria) juveniles to three currently used pesticide
formulations. Animals were collected as eggs and grown until metamorphosis.
Post-metamorphic individuals were assigned to one of the three formulations (i.e.
Folpan® 80WDG – active ingredient folpet -, Basta® - a.i. glufosinate ammonium-,
and Kiron® - a.i. fenpyroximate), one exposure route (dermal or oral) and one of
the five dosage levels (100-6.25% of the formulation application rate). Exposure
lasted for 14 days. Folpet caused no effects and no lethality was detected in any
treatment. Glufosinate ammonium exposure through food caused higher effects
than dermal exposure in terms of body mass gain. No differences among treatments
were detected in prey consumption, which indicates that effects on mass gain were
not due to food avoidance. Spiking prey items with fenpyroximate caused a
reduction of food ingestion relative to non-spiked prey, which in turn resulted in a
higher gorwth rate of frogs exposed dermally to the insecticide. Dermal exposure to
the highest level of fenpyroximate significantly increased the production of TBARS
in the liver. Our results show that dermal is a very important route of exposure of
amphibians to pesticides. With regards to oral routes, the relevance of food
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exposure scenarios in the field needs to be addressed to elucidate how pesticide
application affect terrestrial amphibians and their food. The concentrations
mirroring recommeded application rates caused negative effects on juvenile
common frogs, which claims for the necessity of further studies on the real risk of
terrestrial amphibians to become exposed to these concentrations
TU005
Temporal coincidence of amphibian migration and pesticide applications on
arable fields in spring
C.A. Bruehl, University of Landau, Institute for Environmental Sciences / Institute
for Environmental Sciences; G. Berger, Leibniz Centre for Agricultural Landscapes
Research / Institute of Land Use Systems; P.P. Lenhardt, Institute for
Environmental Sciences
Pesticide management may differ between crop species and farm type, particularly
with regard to type, number, amount and date of pesticide applications. Such
variations in pesticide application strategies entail different temporal coincidence
with amphibian species and with species’ population proportions. For the first time,
we assessed the presence of Bombina bombina, Rana arvalis, Pelobates fuscus and
Triturus cristatus in agricultural fields.We quantified the temporal coincidence of
pesticide applications with the breeding migrations of adult amphibians and
evaluated a realistic exposure to pesticides, including the interception by various
crops at different growth stages. The level of species-specific coincidence depended
on the performed pesticide management, determined by the timing, crop, number
and type of pesticide applications. Late migrating species, such as B. bombina and
P. fuscus, overlapped more with pesticide applications than early migrating species,
such as R. arvalis. Up to 86% of the reproducing population proportion of P. fuscus
experienced a temporal coincidence with a single pesticide application during stem
elongation in winter rape (80% interception). In maize, up to 17% of the
reproducing population proportion of B. bombina encountered a single herbicide
application during bare soil/emergence (no interception). Local monitoring of
amphibian migration combined with adjusted pesticide management is
recommended to reduce temporal coincidence and thus potential risk of pesticide
exposure of amphibians.
TU006
Are pesticides a factor for genetic differentiation of amphibian populations?
P.P. Lenhardt, Institute for Environmental Sciences; C.A. Bruehl, University of
Landau, Institute for Environmental Sciences / Institute for Environmental
Sciences; K. Theissinger, Institute for Environmental Science
Decreasing habitat availability as well as habitat fragmentation and environmental
pollution by agricultural chemicals are among the major causes for the observed
global amphibian decline. It is necessary to understand how anthropogenic land use
influences habitat suitability and amphibian migration. This includes migration
between different terrestrial and aquatic habitat patches as part of the natural life
cycle of amphibian species as well as genetic exchange between populations and
colonization of new habitat patches through dispersal. During migrations over
arable land exposure to agro chemicals, such as fertilizers and pesticides, is likely.
Due to their skin properties, amphibians are highly susceptible for chemical uptake,
which can cause lethal or sub lethal effects. We sampled eight breeding sites of
Rana temporaria in the winegrowing area of Palatine and adjacent forest
(Rhineland-Palatine, Germany). Genetic differentiations (pairwise FST values) were
calculated based on ten microsatellites. Pairwise FST values between agricultural
breeding sites were significantly higher (0,059 ± 0,019) than forest populations
(0,028 ± 0,009). Our statistical analysis showed no significant correlation of the
pairwise FST values between agricultural breeding sites with established factors for
genetic differentiation, like geographic distance and traffic intensity on roads
between populations, neither solely nor in combination. Pesticides might therefore
be an additional factor causing the fragmentation of breeding sites. Recent
laboratory studies showed high toxicity of commonly used pesticides to terrestrial
amphibians at field application rates. Therefore, field cultivation and in particular
pesticide applications may create a sink for populations during terrestrial activity.
In combination with reproduction failure and decreased connectivity between
habitats as well as populations, pesticides may promote local amphibian extinction.
TU007
Histological changes on the epithelium of Pelophylax perezi (Seoane, 1885)
from agropesticide contaminated areas
N.M. Costa, Biology department; F.H. Caetano, B.F. Pereira, Universidade
Estadual Paulista Júlio Mesquita Filho / Biology; A.M. Soares, Universidade de
Aveiro / Department of Biology and CESAM; I. Lopes, University of Aveiro /
CESAM Biology Department
Agropesticide are one of the major contaminants of aquatic ecosystems. Surface
water runoffs contaminate lagoons and temporary ponds, affecting aquatic
organisms, particularly amphibians in early development life stages. Amphibian
skin contains two types of exocrine glands: a granular gland and a mucous gland,
widely distributed and responsible for the production of a polysaccharide mucous.
Scientific data confirm that mucous glands play an important role in transepithelial
transport and osmoregulation with the mucous functioning as a mechanism for
evaporative water loss. Alterations in skin morphology such as excessive melanin
production or reduction of the keratinized layer have already been reported for other
amphibian species exposed to pesticide-contaminated sites. The purpose of this
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study was to evaluate differences in the area/volume ratio of mucous glands of
natural populations of Pelophylax perezi exposed to agropesticides within
contaminated sites. Seven adult females from four sampling areas were collected.
Adults were euthanized with MS222. Morphometric parameters were determined
and skin was removed for posterior histological analysis. Pieces of skin were fixed
in Bouin solution and then processed for paraffin-wax embedding using routine
protocols. Subsequently, 6 μm sections were cut and stained with several
colorations (e.g. H&E, Alcian Blue and PAS). Sections were analyzed at the
fluorescence microscope and the measure of each gland was carried out to observe
differences between sites. Preliminary data analysis shows that there is a significant
increase (p< 0.05) in gland area ratio in organisms from a contaminated area when
compared with the control site. Keywords: Agopesticides, histology analysis,
mucous glands, osmoregulation, P. perezi.
TU008
Exposure of spotted salamander (Ambystoma maculatum) egg masses to a
PSII inhibitor throughout embryonic development
L.R. Baxter, University of Guelph / School for Environmental Science; R. Brain,
Syngenta Crop Protection, Inc. / Department of Environmental Risk
Characterization; A.J. Hosmer, Syngenta Crop Protection, Inc.; K.R. Solomon,
University of Guelph / School of Environmental Sciences; M.L. Hanson,
University of Manitoba / Department of Environment and Geography
The North American yellow-spotted salamander (Ambystoma maculatum) produces
gelatanous egg masses that are colonized by a green alga (Chlorophycae)
commonly referred to as Oophila amblystomatis. This has been reported as a
mutualistic relationship, indicating that embryos may be indirectly impacted if algal
growth is reduced. Since the wide distribution of this salamander includes major
agricultural regions, the question of how herbicides might impair this relationship
has been raised. After previously assessing sensitivity of Oophila sp. in laboratory
cultures to the PSII-inhibitor atrazine, we examined impacts of this herbicide on
algal growth and salamander development in whole egg masses. The primary goal
of this study was to examine hatching success, size and stage of A. maculatum
larvae at hatching following exposure to atrazine throughout embryonic
development. A. maculatum egg masses were collected in Algonquin Provincial
Park, Ontario, Canada in May 2014, and exposed to technical-grade atrazine at
nominal concentrations of 0, 3, 10, 30, 100 and 300 µg/L (n=5 for controls; n=3 for
treatments) until hatching was complete (up to 66 d). Controls (untreated) and
exposures to atrazine occurred in a controlled environmental chamber under
field-like conditions of light and aeration. Responses were measured
simultaneously in untreated egg masses in 24-h dark with and without aeration, and
in the light without aeration (n=3). In addition, algae was isolated from a reserved
egg mass, cultured in the laboratory and assessed for growth inhibition over 96-h
exposure and recovery periods. No statistically significant differences in stage at
hatch were observed for any treatment (Kruskal-Wallis ANOVA on ranks).
Treatment with atrazine did not significantly affect average days to hatch, length at
hatch or hatching success (MANOVA; Approx. F15,42 = 1.02, p = 0.455). In toxicity
testing of cultured algae, responses were similar to those observed previously, with
an EC50 for 96-h growth rate of 284 µg/L. Overall, the development of A.
maculatum embryos as measured in this study was not impacted by exposure of egg
masses to technical-grade atrazine at concentrations and durations exceeding those
commonly found in the environment. Growth of the algae Oophila sp. appears to be
less sensitive to atrazine in the natural egg environment than in laboratory culture.
TU009
Differential and short-term effects of three maize herbicides (linuron,
S-metolachlor, dicamba) to Perez's frog embryos
V. Galhano, Department of Biology & CESAM - University of Aveiro / Biology
dBio; C. Quintaneiro; M.S. Monteiro, Aveiro University / Biology; A.M. Soares,
Universidade de Aveiro / Department of Biology and CESAM
In Portugal, many surface waters and groundwater are vulnerable to anthropogenic
contamination owing to intensive agricultural practices. Effectively, herbicide
residues are frequently detected in many rural areas, like for example in maize
fields adjacent streams and water abstraction wells, causing significant costs for
water purification and concomitant loss of biodiversity. Therefore, it is necessary to
adopt appropriate environmental risk assessment strategies to protect local
populations of amphibians, whose numbers are in decline due to extensive use of
herbicides. In this context, the aim of this study was to investigate the effects of
increasing concentrations of three maize herbicides, viz. linuron (5-25 mg/L),
S-metolachlor (10-50 mg/L), and dicamba (250-350 mg/L) on embryos of the
Perez’s frog [Pelophylax perezi (Seoane)] during 168h, following the current Frog
Embryo Teratogenesis Assay-Xenopus (FETAX) guidelines. The following apical
endpoints were determined for each herbicide: mortality, hatching rate and
malformations and. At the end of the experiment, surviving embryos exposed to
linuron and S-metolachlor presented LC50 of 21 mg/L and 37.5 mg/L, respectively,
and pronounced malformations (e.g., abdominal edemas, spinal curvature and
deformation, blistering of the tail fin, microphtalmia), whereas no frog embryos
survived at dicamba concentrations higher than 296 mg/L. Notwithstanding, at
168h the surviving embryos exposed to lower concentrations of dicamba exhibited
marked malformations, namely prominent edemas and considerable tail
degradation. These results suggest higher toxicity of linuron to Perez’s frog
embryos. Obtained results are useful to understanding the toxic effects of common
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used herbicides in anuran embryos. Moreover, the monitored apical endpoints
assessed in this work will be further complemented with effects at biochemical
level in embryos exposed to herbicide concentrations below the LC10 in order to
unravel the mechanisms involved in their toxicity. Keywords: embryonic stages,
FETAX, herbicides, Pelophylax perezi
TU010
Effects of temperature on the toxicity of sulfentrazone in tadpoles of
Eupemphix nattereri (Leptodactylidae): oxidative stress biomarkers
J.S. Freitas, Chemistry; E.A. Almeida, Chemistry and Environmental Sciences
The increase in temperature and other environmental effects influenced by global
climate changes (GCC) have documented several impacts on global amphibian
populations. Changes in environmental variables can potentially alter the chemical
toxicokinects and therefore one current challenge is to predict the risks established
by the interactions between nonchemical and chemical stressors at biological level.
In Brazil, many species of amphibians are distributed in common agriculture areas
and they mainly breed during the rainy season, which is the period of greatest
environmental pesticides contamination. Sulfentrazone is a potent herbicide used
on crops of sugar cane and soy in the southeastern Brazil with a long residual effect
in the soil and high potential for contamination. In this study, we evaluated the
effects of temperature on the toxicity of sulfentrazone (commercial formulation
Boral®SC) in tadpoles of Eupemphix nattereri by analysis of oxidative stress
biomarkers. Tadpoles at stage 29-32 were exposed to 0.01, 0.05 and 0.1mg/L to
temperatures of 28ºC, 32ºC, and 35ºC during 3 and 8 days. Results from antioxidant
enzymes show alterations in tadpoles exposed to combined treatment with
temperature and sulfentrazone in both experimental periods. Tadpoles exposed to
0.1 mg/L at 28ºC had the catalase (CAT) increased after 3 days and the ones
exposed to 0.01mg/L at 36ºC had a decrease of this enzyme after 8 days.
Glutathione-S transferase (GST) activity increased at different concentrations at
28ºC and 32ºC after 3 days. After 8 days, GST was induced by sulfentrazone
concentrations at 32ºC and 36ºC. Activity of glucose-6-phosphate dehydrogenase
(G6PDH) was increased by all concentrations at 32ºC and 36ºC in both
experimental periods. Lipid peroxidation (MDA) was also induced by the
treatments. MDA increased in animals exposed to 0.5 and 0.1mg/L at 28ºC and
32ºC after 3 days. Exposition to 0.01 and 0.1mg/L also increased MDA after 8 days
at 32ºC and 36ºC. The comparison among control groups also showed that tadpoles
maintained in 36°C had the highest antioxidant enzymes activities and MDA levels.
The results show that temperature is an important environmental stressor
influencing the toxicity of sulfentrazone in tadpoles and the changes in oxidative
stress biomarkers are probably a result of physiological adaptation to stress
conditions established by the interaction between chemicals and different
temperatures.
TU011
The oral toxicity of several rodenticides and herbicides to the western fence
lizard (Sceloporus occidentalis)
S.M. Weir, Savannah River Ecology Laboratory / Savannah River Ecology
Laboratory; S. Yu, Syngenta Crop Protection / Department of Environmental
Toxicology; J. Monks, New Zealand Department of Conservation; L.G. Talent,
Oklahoma State University; C.J. Salice, Towson University / Biological Sciences
Environmental Science
The effect of invasive species on island ecosystems has been well established. On
the islands of New Zealand invasive mammals have had detrimental effects on
native species including reptiles. Pesticides may be an important tool in the control
of invasive species, but the use of pesticides may itself affect native species. Here
we provide oral toxicity data for 5 rodenticides and 5 herbicides used in New
Zealand to the western fence lizard (Sceloporus occidentalis) as a surrogate for
native New Zealand reptiles. We quantified toxicity using a standard up-and-down
method (UDM) with few minor changes. Reptiles were observed for 14 days
following single oral doses. Doses followed the standard UDM guidelines: 5.5,
17.5, 55, 175, 550, and 1750 µg/g. Reptiles were dosed with pure pesticides using
gelatin capsules, no carrier solvents were used. Only one rodenticide (pindone,
LD50 = 550 µg/g) and one herbicide (triclopyr, LD50 = 550 µg/g) were found to be
toxic to reptiles at doses tested. The remaining compounds were not toxic up to
1750 µg/g. Our data suggests little risk of these pesticides to native reptiles. We
have not yet investigated the effects of formulated products, or the likelihood of
exposure under natural scenarios. Understanding potential pesticide exposure as
well as the toxicity of formulations is an important next step to understanding risk
of these pesticides to reptiles.
TU012
Effect of cadmium contaminated soils on reproductive fitness and offspring
survival of the wall lizard Podarcis sicula
R. Scudiero, Department of Biology; P. Simoniello, GSI Helmholtz Center for
Heavy Ion Research / Department of Biophysics; F. Trinchella, C.M. Motta,
University Federico II of Naples / Department of Biology
Animal species are under extinction risk due to several factors (habitat loss, global
warming, introduction of exotic species, emerging pathologies). Environmental
pollution is one of the most relevant extinction causes for animals such as
amphibians, while terrestrial oviparous vertebrates are considered more resistant to
soil contaminants. Their embryos are considered well protected by shells from the
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external environment; the presence of contaminants in eggs or developing embryos
is attributed to maternal transfer during vitellogenesis and oviductal egg retention.
Recently, it has been demonstrated that metals present in soil may cross the
parchment-like shell of reptilian eggs. So, we decided to investigate cadmium
effects on reproduction and development in Podarcis siculus, a lizard inhabiting
both pristine and urbanized areas. Our data demonstrate that both adults and
embryos are highly susceptible to Cd effects. In adults, oral Cd administration,
consistent with a transfer via food chain, gives rise to the accumulation of the metal
in tissues. The accumulation in liver is accompanied by severe damage at multiple
levels interfering with tissue structure and function, in ovary is accompanied by
stimulation of oogonial proliferation, oocyte recruitment and follicular atresia. The
effects exerted by Cd in Podarcis ovary are not typically estrogenic as expected but
rather FSH-like, and strongly reduce fecundity and reproductive performance. In
embryos, incubation in Cd contaminated soil causes damage to forebrain vesicles
and eyes. In addition, Cd is able to interfere with gene regulation, affecting the
expression of genes associated with pathways such as membrane trafficking, signal
transduction, neuronal transmission and regulation of gene transcription. The
dysregulation in the expression of these genes could explain many of the
morphological alterations displayed by embryos. Although no in ovo mortality was
observed, the severe malformations may be incompatible with adult survival. Since
almost all reptilian species lay their eggs in subterranean nests, the rapid decline in
many reptilian populations observed in recent years might be partly ascribed to
developmental failures in offspring in the increasingly polluted environments, and
partly ascribed to the impaired fecundity of Cd contaminated females, leading to a
loss of reproductive performance and a likely decline in the number of individuals
for wild populations living in polluted areas.
TU013
Does thermal stress affect lizard embryonic development in the same way of
chemical stress?
R. Scudiero, Department of Biology; M.G. Esposito, University Federico II of
Naples; P. Simoniello, GSI Helmholtz Center for Heavy Ion Research / Department
of Biophysics; C.M. Motta, University Federico II of Naples / Department of
Biology
Species distribution across geographic regions is greatly controlled by
environmental temperature, especially when the animals are ectothermic. The
current models of climate change predict the increase of the average global
temperature and the frequency and intensity of periods with extreme temperatures.
These changes may have pronounced effects on ectothermic species capacities,
survival and distribution. Growing evidence demonstrates that environmental
temperature is a particularly important factor in determining developmental rates,
morphological-, behavioural-, and performance-related traits as well as final size of
organisms. In reptiles, temperatures experienced by developing embryos determine
offspring sex. The incubation temperature also affects the duration of the incubation
and the hatchling size, locomotion and growth. Females of egg-retaining squamates
lay eggs only when thermal environments are optimal for developing embryos. We
examined the effects of thermal stress (both cold and warm stresses) on the
development of the oviparous lizard Podarcis siculus. The results showed a severe
negative impact of constant thermal stress on the viability of embryos, resulting in
lethality, reduced survivorship and abnormal development. A preliminary analysis
on gene expression demonstrated changes in the embryos transcriptome in response
to cold shock. These findings demonstrate that lizard embryos show a very narrow
temperature ranges and that thermal stress during embryonic development may be a
critical factor for offspring adverse effects. This higher sensitivity of embryos also
suggests that many lizard populations will be most affected by global climate
change, with severe reductions in hatchling production. Interestingly, similar
morphological alterations (in particular, anencephaly, brain and eye
malformations), such as the dysregulation of gene expression were observed even
when P.siculus embryos were incubated in cadmium contaminated soils. Thus, we
can speculate that in P. siculus, and possibly in many other organisms, different
environmental stressors bring comparable effects both at morphological and
molecular levels. More studies are needed to elucidate the potential harm of the
interactions between temperature and cadmium on the developmental stages of
ectothermic vertebrate species and to reach to an accurate prediction of pollutants
toxicity, taking into account other variables that act in concert with the toxicants.
TU014
Effects of cadmium on maturation, fertilization and development of Xenopus
laevis oocyte
S. Slaby, University of Lille / Lille Sciences et Technologies Equipe Régulation des
Signaux de Division UGSF UMR Cité scientifique SN Villeneuve dAscq
France; S. Lemière, Fonctionnement des Ecosystèmes Anthropisés; A. Lescuyer,
University of Lille / Lille Sciences et Technologies Equipe Régulation des Signaux
de Division UGSF UMR Cité scientifique SN Villeneuve dAscq France; S.
Demuynck, LGCgE - EA 4515; J. Bodart, University of Lille / Lille Sciences et
Technologies Equipe Régulation des Signaux de Division UGSF UMR Cité
scientifique SN Villeneuve dAscq France; M. Marin, University of Lille1 /
Biology
Through their activities, humans contaminate their environment, by discharging
intentionally or not organic or inorganic pollutants. The latter cause adverse effects
on the ecosystems and this pollution contribute to the major causes of the global
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decline of biodiversity, including amphibians. Indeed, the aquatic compartments
are particularly affected by anthropogenic contaminations. The aim of this work
was to highlight the effect of metallic environmental exposure on Xenopus laevis
oocytes. Cadmium (CdCl2), an inorganic compound with natural and mainly
anthropogenic sources, such as metallurgy, was chosen. We first focused on cell
survival with phenotypical (morphology, pigmentation), physiological (maturation
ability) and electrophysiological (resting potential) approaches. Then, maturation
was assessed in vitro, with morphological (migration and breakdown of the
germinal vesicle – GVBD), biochemical (activation of MAPK – Mitogen Activated
Protein Kinase – and MPF – M-phase Promoting Factor – pathways) and
histological (meiotic spindle formation, polar body extrusion) aspects. Finally,
fertilization and early stages of development (up to one week) were studied. In
another work, we demonstrated that chloride metal exposure affects oocyte survival
with both morphological and electrophysiological methods. Here, oocytes survival
was considered by a new physiological method: the ability to undergo maturation
after hormonal (progesterone) stimulation i.e. the gain for the oocytes to be
competent for fertilization. In a second set of experiments, after cadmium
exposures, we demonstrated that MPF pathway (associated with oocyte maturation)
is deregulated. Fertilization was then assessed when male and female gametes were,
together or separately, exposed to cadmium. Our data showed that cadmium
exposure was responsible for adverse effects in a dose dependent manner on in vitro
fertilization rates, development and organogenesis. In addition, our results showed
that cadmium preferentially targeted the female gamete rather than spermatozoon,
and prevented them to be fertilized. Taken together, our results demonstrated that
early stages of amphibians could be critical windows of exposure to cadmium.
TU015
Combined toxicity of zinc, copper and cadmium on the tadpoles Lithobates
catesbeianus: acute and chronicle effects on liver antioxidant system
M.N. Fernandes, Univeridade Federal de Sao Carlos / Ciencias Fisiologicas; H.
Utsonomiya, Univeridade Federal de Sao Carlos; T. Pasquoto, Universidade
Federal de São Carlos; M.J. Costa, Federal University of Sao Carlos (UFSCar) Soroca / Department of Biology; M.M. Sakuragui, Federal University of Sao Carlos
/ Department of Physiological Ciencies; C.S. Carvalho, Univeridade Federal de Sao
Carlos
The effect of metals (Zn+Cd, Cu+Cd and Zn+Cu+Cd, 1 µg L-1) on the antioxidant
system in the liver of Lithobates catesbeianus was analyzed after for 2 and 16 days
exposure. After 2 days, all metals increased in the liver (50-300%) and after 16 days
exposure, the concentration of Zn (240%), Cu (138%), Cd (690%), and in all groups
associated to Zn (100-430%) increased. Cd concentration decreased when
associated to Zn and Cu (20-80%). After 16 days to exposure to isolated metals,
metal accumulation decreased (30-100%), and in Cu+Cd (96%) and Zn+Cu+Cd
(50-90%) groups, but increased in exposure to Cu (185%), Zn+Cu (100%), Zn+Cd
(120%). The activities of SOD, CAT, GPx and GST increased in most groups after
2 days exposure to isolated and associated metals. After 16 days exposure, the
activities of SOD, CAT and GST decreased and GPx increased. The enzymes
activities increased in the controls after 16 days compared to 2 days exposure and,
SOD, CAT and GPx increased after 16 days in relation to 2 days. However, GST
activity decreased after 16 days exposure to Cu (60%), Cd (70%), Zn+Cu (60%),
Zn+Cd (50%), Cu+Cd (57%) and Zn+Cd+Cd (35%). The levels of MT and GSH
decreased after 2 days, but increased after 16 days. LPO levels increased after 2
days and decreased after 16 days. The levels of GSH and LPO decreased in controls
after 16 days of exposure compared to 2 days, and MT levels decreased in fish
exposed to Cd (54%) and Zn+Cu+Cd (41%), but increased after exposure to Cu
(87%). GSH levels increased in fish exposed to Cu (38%), Zn+Cu (106%), Zn+Cd
(144%) and Zn+Cu+Cd (61%). LPO levels decreased in all groups exposed to
isolated and associated metals after 16 days compared to 2 days. The high levels of
metals in the liver of tadpoles demonstrated that, although the metal concentrations
in the present study are below the maximum concentration considered
environmental safe to the Brazilian Environmental Council (CONAMA, res
350/2005), they cause acute or chronic effects on bullfrog tadpoles. The process of
metal uptake is influenced by several factors, such as their chemical form in water
(soluble or particulated), the physical and chemical conditions of the aquatic
environment (temperature, pH, salinity, dissolved O2), and the animal physiological
condition (stage development, age and size, activity period of the reproductive
cycle). The antioxidant system showed protects liver against oxidative stress.
Financial support: FAPESP Proc. 2011/50752-3.
TU016
Ecotoxicity of carbon-based nanoparticles in Xenopus laevis larvae
L. Lagier; F. Mouchet, ECOLAB UMR5245 CNRS UPS INPT / Ecotoxicology and
Environmental Health; A. Mottier, Universite de Caen; S. CADARSI, ECOLAB
UMR 5245 CNRS UPS INPT / Ecotoxicology and Environmental Health; E.
Flahaut, CIRIMAT/NAUTILE; C. SARRIEU, CIRIMATLCMIE UMR CNRS
5085; E. VAZQUEZ, UCLM; J. Boutonnet, ARKEMA France; E. PINELLI, L.
GAUTHIER, ECOLAB UMR CNRS UPS INPT
Because of their unique properties, carbon-based nanoparticles (CNPs) such as
multi-walled nanotubes (MW) and double-walled nanotubes (DW), few layer
graphene (FLG) and graphène oxyde (GO) are or will be widely produced and used
around the world. Faced with this increasing development, anticipate
environmental risks associated with these emerging contaminants is a necessity.
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Aquatic environment may be particularly affected by the release and the transfer of
these materials. However, few ecotoxicological data are currently available.The
objective of the present work is to assess the ecotoxicity of well characterized CNPs
on amphibian larvae (Xenopus laevis) using standardized tests (ISO, 2006) [1]. The
exposure concentrations ranged from 0.1 to 50 mg/L. Various endpoints were
studied, ie (i) acute toxicity (mortality), (ii) chronic toxicity (growth inhibition), and
(iii) genotoxicity (induction of micronucleated erythrocytes). Moreover, the effects
of CNPs were compared with each other.The results depend on the type of CNPs.
No mortality was recorded for all CNPs whatever the concentration. By contrast,
significant growth inhibition was observed from 10 mg/L of DW and at 50 mg/L of
MW and GO. No growth inhibition was observed for FLG. The chronic toxicity
observed in larvae exposed to high concentrations of CNPs could be limited to
physical effects (gill clogging and/or abrasive effects and or nutrients deprivation).
Genotoxicity has been only observed in larvae exposed to GO. This work has been
carried out in the frame of the European FP7 FET program Graphene Flagship and
the French joint laboratory NAUTILE. [1] ISO. 2006. ISO International Standard.
Water quality - Evaluationof genotoxicity by measurement of the induction of
micronuclei - Part 1: Evaluation of genotoxicity using amphibian larvae. ISO
21427-1, ICS: 13.060.70, Genova - CH.
TU017
Assessing Risk to Amphibians on Contaminated Sites in Canada - Ecological
Risk Assessment Guidance for the Federal Contaminated Sites Action Plan
U. Pott, Environment Canada / Federal Contaminated Sites Action Plan; E. Liu,
University of British ColumbiaEnvironment Canada
In Canada, the Federal Contaminated Sites Action Plan (FCSAP) supports site
managers in reducing human health risks, ecological risks and financial liabilities
associated with federal contaminated sites. FCSAP provides guidance for
ecological risk assessment that promotes applying a comprehensive weight of
evidence approach to assess risk from contaminants to all receptors, including
amphibians. Risk Assessors may investigate risk to receptors at federal
contaminated sites through different lines of evidence: 1) conducting site-specific
toxicity tests; 2) comparing exposure at the contaminated site to literature-based
toxicity data; 3) conducting site-specific biological field studies; and 4) comparing
site-specific exposure to biological field studies reported in the scientific literature
(FCSAP 2012). Until recently, amphibians have often been excluded from risk
assessments because site-specific methods or literature data are either not available
or not easily accessible. In order to facilitate risk assessments for amphibians,
Environment Canada is developing practical guidance for amphibian risk
assessments for the four different lines of evidence. For site-specific toxicity and
biological testing, available methods are being evaluated and provided to the risk
assessor. For comparing site-specific contaminant concentrations to concentrations
in laboratory-based toxicity studies, amphibian toxicity concentration-response
data is being compiled for metals that are particularly toxic to amphibians (Birge
1978). The toxicity data covering multiple endpoints is illustrated as a multi-species
concentration-response relationship. This allows the risk assessor to go beyond
point-estimate based hazard quotients and evaluate risk in context of effect
magnitude and uncertainty across a range of concentrations present at federal
contaminated sites. The concentration-response data compilations also confirm
whether contaminated sites water quality guidelines, which are typically developed
without specific amphibian considerations, are providing adequate protection for
this sensitive group of receptors.

Interpreting Biological Effects of Metals and Their Mixtures (P)
TU018
Developing sentinel mollusc species for toxicity assessment: Metal exposure,
dose and response - laboratory versus field
W.A. Maher, University of Canberra / Institute of Applied Ecology; A.M. Taylor,
C.P. Marasinghe Wadige, University of Canberra / Institute for Applied Ecology
Sentinel species can be used to detect ecological risks by providing advanced
warning of environmental hazards before loss of species and ecosystems occur.
When assessing the suitability of a species for this purpose, establishing
relationships between exposure, internal dose and associated biological response is
necessary, to understand the organism’s interaction with a contaminant in its
environment. Benthic bivalves are useful biomonitors of environmental metal
contamination as they accumulate biologically available metals and can give a
time-integrated measure of contamination. Biomarker measurements provide
evidence that organisms have been exposed to contaminants at levels that exceed
their detoxification and repair capacity, establishing the link between contaminant
exposure and ecologically relevant effects. Controlled laboratory exposures, using
previously unexposed organisms, are routinely used in the development of
toxicological effects tests. Metal accumulation is influenced by bioavailability via
water, sediment and dietary pathways. This may be influenced by the mode of
exposure, which in turn may affect biological responses. Relationships between
tissue dose and biological responses of the benthic marine bivalve Anadara
trapezia to metal contaminated estuarine sediment from Lake Macquarie, NSW,
and of the freshwater bivalve Hyridella australis to metal contaminated river
sediments from the Molonglo River NSW were evaluated. A comparison of metal
accumulation and effects was made between organisms exposed to the sediments in
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laboratory aquaria and caged in-situ in the Lake and River. Dose included total
metal tissue burden and subcellular metal distribution to determine metabolically
available metal. Effects biomarkers of oxidative stress, total antioxidant scavenging
capacity of cells and lipid peroxidation along with the cellular integrity biomarker
lysosomal membrane stability were used to examine organism response. Using
laboratory and field comparisons to identify contaminant exposure and effects
relationships in potential sentinel organisms is required to improve their predictive
capability for ecological risk assessment.
TU019
Toxicity of a mixture of metal contaminated sediments on the freshwater
bivalve Hyridella australis: linking exposure-dose-response
W.A. Maher, University of Canberra / Institute of Applied Ecology; A.M. Taylor,
C.P. Marasinghe Wadige, University of Canberra / Institute for Applied Ecology
Sediment in aquatic environments acts as a major sink of metal contaminants and
has the potential to be released into the water column through dredging, changes of
physicochemical conditions and feeding and burrowing activities of benthic biota,
leading to continuous contamination of aquatic systems. To evaluate fate and
effects of sediment bound metals, sediment toxicity tests are increasingly being
used in laboratory and field conditions. The exposure-dose-response (EDR)
approach has been proposed as prognostic tool in sediment toxicology studies as it
integrates the chemistry of abiotic matrices with bioaccumulation and impairment
of biological systems. In this study, the freshwater bivalve Hyridella australis
was selected as sentinel organism to use within this frame work. Previous studies
showed clear EDR relationships of H. australis to single metal spiked sediments
under laboratory conditions. In the environment metals are present as mixtures,
therefore, toxic effects are not a result of a single metal exposure, but is rather a
results of exposure to mixtures of metals due and their toxicological interactions. In
this context, exposure-dose-response relationships of H. australis to a mixed metal
contaminated sediment was investigated. This study is being conducted in parallel
to H. australis caged experiments in the Molonglo River to further understand
differences of cause and effects of the same mixed metal contaminated sediments
under environmentally realistic and laboratory conditions. H. australis were
exposed for 28 days to four different concentrations of mixted metal contaminated
sediments collected from the bivalve caged sites at the Molonglo River. After 28
days of exposure, metal dose was measured as in whole body and individual tissues.
Sub-cellular analysis is conducted in hepatopancreas tissues to examine the
biologically available and detoxified metal content. Enzymatic and cellular
biomarkers are measured as responses to metal toxicity inhepatopancreas tissues.
TU020
The effect of waterborne silver on survival, ionoregulatory function,
metallothionein and nkx 2.5 inductions in zebrafish (Danio rerio) embryos
S.M. Bakir, Plymouth University / Biological Sci; R.D. Handy, Ecotoxicology
Research and Innovation Centre; T.B. Henry, Heriot-Watt University / School of
Life Sciences
Natural leaching from silver sites and anthropogenic activities , as well as Ag-NPs
that are used as an antimicrobial, lead to elevation of silver concentrations in the
aquatic environment. Silver salts such as AgNO3 are soluble and dissociates to yield
free silver ions (Ag+) which are known to cause ionoregulatory toxicity in adult
fishes. However, the effects on fish embryos and their development are less well
understood. The objectives of this study were to investigate the effects of dissolved
silver on the survival and hatching success of zebrafishes, and then to understand
the sublethal responses that relate to defences against toxic metals (metallothionein
expression), osmoregulatory disturbance (Na+K+-ATPase, electrolyte levels),
oxidative stress(total glutathione), and cardiac development (nkx 2.5 gene).
Embryos < 1hpf were exposed to silver 0 (no added Ag), 2.5, 5, 7.5, 10, and 15 µg
l-1 Ag as AgNO3 for up to 72 h. Although, the survival was not affected by
increasing concentrations of total silver, a decrease in hatching and increase in heart
beat was observed (ANOVA, p < 0.05). Live and dead embryos were collected at 24
and 72 hpf for silver determination and biochemistry. A significant (ANOVA p <
0.05) increase in embryonic silver accumulation in both live 24 and 72 hpf and dead
embryos, also it was observed more significant accumulation (two way ANOVA, p
< 0.05) in 24 hpf live embryos. Dead embryos and live embryos at 72 h exposed to
Ag had lower Na+ and K+ concentrations (two way ANOVA, p < 0.05). Live
embryos also showed a transient increase in Ca2+ concentration at 24 h (two way
ANOVA, p < 0.05). A 4, 4, 8, and 16 fold increase (two way ANOVA, P < 0.05) in
Na+K+-ATPase activity, Mt2, total glutathione, and protein concentration
respectively were seen in embryos after 72 h of exposure to AgNO3 compared to
controls. In contrast, nkx 2.5 gene expression significantly decreased (two way
ANOVA, P < 0.05) by 3 fold in 24 h aged embryos exposed to silver compared to
controls. Silver toxicity is consistent with ionregulatory toxicant in embryos that
also affects gene involved in development.
TU021
Concentration addition in mixtures with increasing number of metals
J. Hammer, University of Utrecht / IRAS; W. Bartstra, J. Dalmijn, N. van der Does,
B. van Kuijk, S. te Wierik, University of Amsterdam / IBED; M. Kraak, University
of Amsterdam
The majority of research on the toxicity of metals consists of single metal
experiments. However, contaminated ecosystems are often exposed to a mixture of
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compounds. Therefore, it is important to investigate the toxicity of metals when
present in a mixture. Mixtures of dissolved metals can exhibit a different (higher or
lower) toxicity than predicted based on the toxicity of the individual metals. Such a
deviation from additive may, however, become less pronounced when more metals
are added to the mixture. Therefore, this study aimed to analyze the effect of
increasing numbers of metals in a mixture on the toxicity to Daphnia magna. To
this purpose we performed 48h acute Daphnia magna immobilization tests
according to OECD guideline nr. 202. The selected metals were Ni, Cd, Zn and Cu,
tested individually and in mixtures. Binary, tertiary and quaternary equitoxic
mixtures were composed using the Toxic Unit (TU) concept. There were 5
concentrations per test, 4 replicates per concentration and 5 daphnids per replicate.
EC?? values and the corresponding 95% confidence limits were calculated applying
a log-logistic response model. The results showed strong more-than-additive as
well as less-than-additive effects of the metals in binary mixtures. When the
number of metals in the mixture was increased from two to three, deviations from
additivity decreased. No deviation from additivity was observed when the mixture
consisted of four metals. Thus, decreased deviation from additivity was observed in
a mixture of three metals, which remained apparent in the mixture of four metals. It
is therefore concluded that in complexly polluted ecosystems, where mixtures with
even higher numbers of metals are typically present, concentration additivity might
be the rule rather than the exception. Keywords: complex metal mixtures;
concentration addition; aquatic ecotoxicity, Daphnia magna
TU022
Mixture toxicity of zinc and copper on the growth of the diatom Navicula
pelliculosa and comparisons with concentration additive and independent
action predictions
T. Nagai, National Institute for Agro-Environmental Sciences; K.A. De
Schamphelaere, Ghent University (UGent) / Laboratory for Environmental
Toxicology and Aquatic Ecology GhEnToxLab unit
Metal mixture effects on algal growth have not often been investigated, especially
for species other than green algae. Moreover, the applicability of conventional
mixture toxicity prediction models, concentration additive (CA) and independent
action (IA), has also not sufficiently been investigated. Here, we investigated the
mixture toxicity of zinc and copper on the growth of a diatom, Navicula pelliculosa.
A toxicity test was conducted using 96-well microplates for 72 h, and the algal
growth was monitored using a fluorescence microplate reader. A 7×7 full factorial
experimental design was used for the mixture test (49 combinations) in total. Tested
concentrations were EC10/4, EC10/2, EC10, EC30, EC50, and EC70, which were
determined by preliminary single metal toxicity tests. Free ion activities in test
solutions were calculated using chemical equilibrium speciation software
WHAM6. Mixture effects were predicted by CA and IA models based on free metal
ion activity-response relationships of both single metals. CA prediction was
conservative at all effect level and IA was a better predictor than CA. However, the
deviation of IA predictions from experimental results increased with increasing
effect levels. Synergistic effects relative to IA were observed at higher effect levels.
These results suggest that the toxic mode of action of metal mixtures may vary
depending on the effect level.
TU023
Evaluation of chronic Interspecies Correlation Extrapolation (ICE) models
using metals
D. Leverett, A. Peters, Wca Environment Ltd.
Interspecies Correlation Models (ICE) allow the prediction of toxicity of a
substance to an untested species based on the known toxicity of the substance to a
single surrogate species. ICE models are generally log-linear least squares
regressions based on the known toxicities of two species to a range of different
substances. The regression of the differential toxicity for the two species therefore
allows an extrapolation of the toxicity for a substance where only one of the two
species has been tested. The USEPA has developed a series of ICE databases
(covering aquatic animals, algae and wildlife) which utilises approximately 2400
models to predict toxicity, and which also includes extrapolations for Species
Sensitivity Distributions (SSDs). However, the USEPA models are all based on
acute toxicity endpoints, and the technique is therefore of limited use in assisting in
increasing the species complement for the chronic SSDs. Under the majority of EU
chemicals regulations (e.g. WFD), toxicity results (NOEC/ EC10S) covering a
minimum of 10 species are required before an SSD approach can be considered for
the derivation of long-term quality values. For substances with smaller datasets, a
deterministic approach is therefore the only option in deriving such standards, with
associated large assessment factors. In this poster we present an initial attempt at
developing ICE for chronic endpoints for invertebrates, algae/ plants and fish using
the large chronic aquatic toxicity datasets which are available for some metals (e.g.
zinc, copper, nickel, and silver), and discuss the potential for this approach to be
utilised in deriving estimates for chronic toxicity to untested species in order to
supplement chronic toxicity datasets, and to assist in developing SSDs for other,
less data rich, metals.
TU024
INFLUENCE OF pH AND DISSOLVED ORGANIC CARBON
CONCENTRATION ON URANIUM TOXICITY TO DAPHNIA MAGNA:
IMPLICATIONS FOR ACID MINE DRAINAGE TREATMENT AND
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CATCHMENT PROTECTIVE WATER QUALITY STANDARDS
S.K. Kalule, USK Consulting / ENVIRONMENT WASTE ENGINEERRING;
S.J. Klaine, Clemson University / Institute of Environmental Toxicology
CUENTOX
In an earlier study, pH variations due to acid mine drainage and organic matter
loading from point source discharges of domestic wastewater treatment plants,
appeared to dictate the toxicity profile of the Wonderfontein Spruit, a mine tailings
dominated catchment in the Witwatersrand Gold Basin of South Africa. In this
catchment where dissolved Uranium concentrations range between 20-250 μg/l,
both acute and chronic toxicities to D. magna, in this catchment were attributable
todissolved uranium concentrations alone. A significant reduction in toxicity was
observed at sites located just downstream of wastewater treatment discharge into
the river. DOC concentrations increased at sites downstream of the wastewater
discharges into the river, and this resulted in significant reductions in both survival
and reproduction of D. magna. These results suggest that stream segments
downstream of WWTW discharges were healthier and that the reason was the
increase in pH and dissolved organic carbon in the stream. In this paper follow-on
study, the influence of dissolve organic carbon (DOC) and pH on the toxicity of
uranium to D. magna was assessed using a multifactorial test design. Exposures
were conducted in moderately hard water reconstituted with pH (4.5 - 9.5), DOC (0
- 10 mg/L) in the form of natural organic matter (NOM) standard Suwannee River
Fulvic Acid (FA). Organisms were exposed to a range of U concentrations ranging
from (1.375 - 22 mg/L). Results revealed that DOC concentration and pH had a
significant effect on Uranium toxicity. In general, an increase in pH and DOC
resulted in a linear increase of LC50 and EC50 values. U toxicity was significantly
less in tests with 10 mg/L DOC, relative to tests with 0 and 2 mg/L DOC. Tests also
revealed that DOC concentration was the most important factor in influencing
effects of Uranium toxicity to D. magna, explaining above 64% of the observed
effects as compared to pH. Speciation predictions of Uranium in moderately hard
water performed using Visual Minteq could also explain some of these results,
where model output accounted for reduction in toxicity due to complexing of uranyl
species, such UO2+2, UO2OH+ and other positively charged species by DOC.
These results could be used to predict concentration of DOC and pH that would
significantly reduce toxicity in a system. Further this research can become a first
simple tool for establishing biotic ligand model derived catchment protective water
quality standards.
TU025
Nickel toxicity in soft waters
A. Peters, Wca Environment Ltd.; G. Merrington, Environment Agency; C.
Schlekat, NiPERA, Inc.; A.J. Harford, Dept. of the Environment / ERISS
Environmental Research Institute of the Supervising Scientist Divison; R.A. van
Dam, ERISS / Australian Government Department of the Environment
The chronic nickel Biotic Ligand Models (BLMs) developed for application in
Europe show limitations when applied to results of toxicity tests using Australian
test species in Australian waters. Specifically, the models were unable to decrease
intra-species variability to a factor of < 2. One possible explanation for these results
is the applicability limit of the model in soft-waters. The lower validation limit of
the European nickel BLMs is at a calcium concentration of 2 mg l-1. However, a
potentially significant proportion of Australian waters show water hardness below
this value. Previous acute and chronic toxicity modelling studies with Ni indicate
that soft water organisms exhibit an increased protective effect of calcium and
magnesium on nickel toxicity than is observed in hard water organisms. This study
aims to establish the degree of competition from calcium and magnesium in
calculating the accumulation of nickel at a hypothetical "biotic ligand" in an
Australian invertebrate species which is able to tolerate very soft water chemistry
conditions. Chronic nickel toxicity testing on Hydra viridissima was performed in a
very soft water, which will be amended with increasing concentrations of calcium
and magnesium to identify their effect of nickel toxicity. The findings of the study
will be used to refine the application of bioavailability models for nickel in soft
Australian waters.
TU026
ARSENIC TOXICITY ISOLATED AND ASSOCIATED WITH IRON TO
THE TROPICAL CLADOCERAN Ceriodaphnia silvestrii
S.C. Sales, Federal University of Minas Gerais / Department of Zootecnia; A.C.
Rietzler, M.M. Martins Ribeiro, Department of General Biology
Arsenic is an ametal widely distributed, and its occurrence is associated with oxides
and hydroxides of iron and manganese or organic matter. Evaluating arsenic
toxicity to aquatic organisms is critical to preserve these ecosystems and to prevent
human contamination. Cladocerans can be considered an essential group to transfer
metals through the trophic chain being used in ecotoxicological studies. The aim of
this study was to evaluate arsenic toxicity isolated and associated with iron to
Ceriodaphnia silvestrii. Three experiments were conducted: (1) evaluation of
arsenate and arsenite EC50; (2) evaluation of arsenate IC25, considering surface
waters containing predominantly the pentavalent form; and (3) evaluate arsenate
EC50 in the presence of Fe (III). Among the results, the EC50 ranged value between
0.69 mg L-1 (As V) and 0.44 mg L-1 (As III). Furthermore, in the presence of iron at
concentrations 0.02 e 2.00 mg L-1 EC50 was significantly reduced (0.37 mg L-1)
demonstrating a synergistic effect. However, the IC25 mean value was 0.59 mg
L-1 (As V), indicating detoxification mechanisms reducing arsenic toxicity. The
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arsenite showed higher toxicity than its pentavalent form, but this variation was
lower than expected from the literature. The toxicity of arsenic significantly
increased associated with iron. These results demonstrated the need for monitoring
and reduction of arsenic in aquatic environments, especially in places where the
geological matrix is composed of iron ore.
TU027
Effect of copper contamination on Tribolium castaneum: large differences in
sensitivity between life history traits
A.J. Bednarska, Jagiellonian University / Institute of Environmental Sciences; R.
Laskowski, Jagiellonian University / Ecotoxicology Stress Ecology Group; W.
Makarowski, K. Stępień, P. Gibas, Jagiellonian University / Institute of
Environmental Sciences
Effects of toxicants on animals are most frequently evaluated in short term
experiments with mortality as the only endpoint. It is known, however that
sensitivity of particular life history traits to toxicants can differ, and prolonged
exposure may cause delayed effects. Moreover, detailed quantitative information
about effects of toxicants on individual life-history traits is necessary for better
understanding and mechanistic explanation of underlying processes. This is
particularly important for holometabolic insects with their complex lifestyles and a
number of life stages, each of which can differ in sensitivity to toxicants. To
compare sensitivity to a toxicant of all life history traits of a holometabolic insect
we performed an experiment on the red flour beetle Tribolium castaneum
(Coleoptera: Tenebrionidae) exposed to Cu at 0, 1000, 2000 or 4000 mg/kg for 90
days. The following life history traits were recorded: hatching, growth rate,
duration of larval and pupal stages, larvae and pupae size, adult emergence, sex
ratio, adult body mass, fecundity (in randomly mated pairs) and survival. Each
individual was followed separately from the egg stage. Larvae survival was high in
all treatments with no significant Cu effect, even if the highest survival, 96%, was
found in control and the lowest, 80%, in the highest Cu treatment. The growth rate
of T. castaneum larvae was best described by the logistic function, with body mass
increasing exponentially at the beginning and levelling-out before the pupation.
The growth rate at the two highest concentrations was significantly slower and the
larvae pupated later than in control, but no significant difference in the final body
mass was found between treatments. Consequently, there was no Cu effect on
pupae mass. All insects that reached the pupal stage emerged. Copper affected time
from hatching to adult: the higher the concentration the later the adults emerged.
The fecundity dramatically decreased with increasing Cu concentration, from 502
to 42 eggs per female. Only at 1000 mg/kg the fecundity did not differ significantly
from control. No effect of Cu was observed in sex ratio or survival of emerged
adults. The experiment clearly shows that mortality-based bioassays may not detect
toxic effects of chemicals while they actually seriously affect other life history
traits. The project was financed by the National Science Centre project
HARMONIA (No.2012/06/M/NZ4/00137) and Jagiellonian University (DS 758).
TU028
Regulation of internal copper concentration by the red flour beetle Tribolium
castaneum
A.J. Bednarska, K. Stępień, Jagiellonian University / Institute of Environmental
Sciences
In order to predict internal metal concentrations in animals under specific
environmental concentrations (pollution levels), the relationship between exposure
concentrations and values of toxicokinetic parameters must be known. Our
previous studies have shown that the assimilation (kA) and elimination (kE) rate
constants are actually constant only at certain conditions, such as specific metal
concentration. For example, crickets exposed to metals in food regulated internal
body concentration of Zn by changing simultaneously kA and kE,whereas Cd was
regulated almost exclusively through increasing kE. Whether other nutritional and
xenobiotic metals are regulated in a similar manner, even if with different
efficiency, it is not known. At high exposure concentrations, availability of the
carriers by which metal ions are transported through membranes may become
limited, and thus assimilation rates may decrease. Moreover, the higher the metal
concentration in food the higher the damage to the gut and the lower the
assimilation efficiency and/or the higher the elimination rate (mostly due to
shedding damaged epithelial cells). Thus, the assimilation rates should decrease and
elimination rates should increase with increasing metal concentrations in food.
Indeed, our toxicokinetics study on the red flour beetle Tribolium castaneum
(Coleoptera: Tenebrionidae) exposed to Cu at four different concentrations (500,
1000, 2000 and 4000 mg kg-1 dry flour) showed that with increasing Cu
concentration in exposure medium, kA decreased from 0.0032 day-1 at 500 mg kg-1
to 0.0017 day-1 at 4000 mg kg-1, and kE increased from 0.019 to 0.043 day-1. No
differences between sexes in kinetics parameters were observed. Although a clear
increase in body Cu concentration with increasing exposure was found, Cu was
regulated by T. castaneum efficiently: an 8-fold increase in exposure concentration
(from 500 to 4000 mg Cu kg-1) resulted in only 1.7-fold increase of internal
concentration. There was no effect of Cu exposure on respiratory metabolism of T.
castaneum measured during toxicokinetics study. The project was financed by the
National Science Centre project HARMONIA (No. 2012/06/M/NZ4/00137) and
Jagiellonian University in Kraków (DS 758).
TU029
251

Soil Enzyme Activity Index vs. heavy metals Pollution Load Index. An
ecotoxicological study in irrigated mixed farming in Morocco i.e. a common
situation under semi-arid Mediterranean climate.
J. Thoisy, F. Elsass, INRA; J. Duplay, Strasbourg University; N. Rais, Fes
University; V. Grondin, INRA; N. El Ghachtouli, A. Kouchou, Fes University; N.
Cheviron, INRA
Mediterranean soils with relatively high pH and carbonate, and low organic matter
contents under semi-arid climate conditions, often exhibit low metal mobility and
increased metal accumulation at the soil’s surface (Lafuente et al., 2008). Thus,
they may be considered as the most vulnerable soils (Batjes, 2000). Extracellular
enzyme activities are good sensors for long-term soil metal anthropogenic
contamination and recognized as more sensitive bioindicators than plants and
animals (Hinojosa et al., 2004; K?z?lkaya et al., 2004). In Europe, many studies on
microbial disturbance by metals refer to Northern countries, compared to
Mediterranean area (de Santiago-Martin et al., 2013). We focused on disruption
study of biological parameters (impacts of exposure of microorganisms to heavy
metal mixtures), by metal pollutants of the iron transition group (Cr, Ni, Cu, Zn) in
calcareous agricultural soils (Saiss plain, North Morocco). We selected 5
multi-element-contaminated plots on identical soils: 1) maximum contamination
along Oued Fez downtown Fez city; 2) at the confluence of Oued Fez and Oued
Sebou; 3-4) downstream the confluence; 5) uncontaminated reference sample
(along Oued Sebou upstream the confluence). We focused on soil hydrolase
activities because of their wide use in assessment of biochemical disruption by
metals: phosphatase, arylsulfatase, urease, arylamidase, b-galactosidase and
glucosidase. Indexes were calculated for metal pollution loads (PLI) and soil
enzyme activity (EAI), by a similar computing of metal concentration factors and
intensity factors of enzyme activities. PLI and AEI profiles showed strongly
identical tendencies. The strong correlations between hydrolase activities suggested
coexistence, if not an interdependency of key biological processes, such as nitrogen
mineralization/transformation, cellulose degradation together with organic
phosphor and sulfur turnover. Life Cycle Assessment is currently conducted to
assess impacts of industrial effluents on water and soil in this area. The terrestrial
ecotoxicity is assessed for each metal separately. It would be interesting to use these
calculated indexes to characterize terrestrial ecotoxicity of mixtures by simpler Life
Cycle Impact Assessment taking into account the local responses of soil and
microorganisms. The efficiency of the EAI, an economic approach for predicting
the ecotoxicity of metal mixtures, needs further investigation on microscale
mechanisms.
TU030
Diet quality influences chronic toxicity of copper to the freshwater snail
Lymnaea stagnalis
o.h. berteloot, GhEnToxLab (Ghent University) / Laboratory of Environmental
Toxicology and Aquatic Ecology GhEnToxLab unit; K.A. De Schamphelaere,
Ghent University (UGent) / Laboratory for Environmental Toxicology and
Aquatic Ecology GhEnToxLab unit; C. Janssen, University of Ghent / Laboratory
of Environmental Toxicology and Aquatic Ecology GhEnToxLab unit
Lymnaea stagnalis is a very widespread organism in Europe and frequently inhabits
systems impacted by urban and agricultural activities, which suggests that they
might be relatively insensitive to chemicals, including metals. However, based on
laboratory ecotoxicity data, L. stagnalis is amongst the most sensitive organisms to
Cu, Pb and Ni. Thus L. stagnalis chronic toxicity data are an important determining
factor in chronic Species Sensitivity Distributions (SSD) that are used to derive
estimates of hazardous concentrations for 5% of the organisms (HC5). However
most chronic toxicity studies with freshwater snails are 14-day to 28-day juvenile
growth studies in which lettuce is used as a food source. Lettuce may be a
sub-optimal food source for juvenile snails because early juvenile life stages might
have an incompletely developed feeding apparatus making these juveniles
insufficiently proficient to feed on lettuce. In this regard we tested the effect of food
source (lettuce vs. fish flakes) on copper toxicity in a fully randomized 28-day
juvenile growth test with L. stagnalis using an artificial water with semi-static
renewal. Endpoints measured were: survival, shell length and dry blotted weight.
Growth rates (µ) for all individuals were calculated as the slope of LN(length) in
function of time. Dose response curves were generated for all endpoints and ECx
values were calculated. Results of this experiment demonstrate that food source
plays an important role in size-related endpoints such as shell length, dry blotted
weight and growth rate. Fish flake fed individuals in control conditions had a >60%
larger shell than lettuce fed individuals in control conditions after 28 days. For dry
blotted weight a 10-fold difference in 28-day EC10 values was found, with an EC10
of 7 µg/L for lettuce fed snails and an EC10 of 78 µg/L for fish flake fed snails. Also
for growth rate a 4-fold increase in EC10’s was found between lettuce and fish flake
fed individuals. Thus lettuce fed individuals were more sensitive for copper based
on size related endpoints than fish flake fed individuals. However there was no
difference in survival between snails fed with fish flakes and snails fed with lettuce
exposed to copper. We hypothesize that the difference in sensitivity of L. stagnalis
individuals to copper between the two food treatments is likely due to the high
protein content and softness of the fish flakes making it a better food source for
juvenile snails than lettuce.
TU031
Effects of arsenic compounds on freshwater microalgae from different phyla
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under suboptimal conditions
G. Giménez Papiol; N. Roig, Universitat Rovira i Virgili; J. Sierra, Universitat
Rovira i Virgili / Soil Science Unit; M. Schuhmacher, Rovira i Virgili University /
Chemical Engineering
Algal growth inhibition assay is extensively used in aquatic ecotoxicology. The
standardized protocol accepts a varied array of microalgae species, nevertheless, it
requires optimal culturing conditions and specific growth stages for a correct
performance. It is also time consuming, since it lasts between 48 and 96h. Several
biosensors based on microalgae have been developed, many of them relying on
dead microalgae containing active enzymes. The living microalgae attached to a
biosensor usually are in suboptimal conditions, compared to those provided in
laboratory or in the growth inhibition assay, because they must be immobilized or
managed in order to be part of the sensor. Moreover, for commercial purposes,
preservation for storage conditions must be also taken into account. The general
objective of this work is to study the performance of microalgae maintained in
suboptimal conditions when exposed to a known contaminant, in order to evaluate
their suitability as the biological part of a commercial biosensor. To achieve it,
Navicula pelliculosa (Bacillariophycea), Chlorella vulgaris (Chlorophyta),
Raphidocelis subcapitata (Chlorophyta) and Synechococcus leopoliensis
(Cyanobacteria), purchased from the Sammlung von Algenkulturen
(SAG,GoettingenUniversity), were chosen as representative of freshwater
microalgae phyla and microalgae models. Arsenic compounds were chosen as
representative of heavy metal contamination in Catalan rivers. The standard growth
inhibition assay was compared to suboptimal conditions (stationary growth stage,
pre-manipulation for preservation, etc.) results when exposed to pure solutions of
selected arsenic compounds. Microalgae species are ranked according to their
sensitivity/resistance to arsenic compounds, and to the variations of the standard
growth inhibition assay.
TU032
Insights to neurosensory toxicity of mercury in fish eyes provided by
accumulated levels, oxidative stress and acetylcholinesterase profiles
R.J. Pereira, University of Aveiro / Biology; S. Guilherme, Universidade de Aveiro
/ Biology; F. Brandão, Biology Department of Aveiro University / CESAM
Department of Biology; M.A. Santos, CESAM & Department of Biology,
University of Aveiro, 3810-193 Aveiro, Portugal / Chemistry; M. Pacheco,
University of Aveiro / Dept of Biology; P. Pereira, Department of Biology and
CESAM
In general, animals use the eyes to monitor the surrounding environment and
maintain homeostasis. Mercury (Hg) (including methylmercury - MeHg) is a
pernicious and ubiquitous contaminant in natural waters but the assessment of its
potential to interfere with fish eyes is an almost unexplored issue. This study
contributes to fill this knowledge gap by the evaluation of Hg accumulation in the
eye wall of wild grey mullet (Liza aurata) together with the assessment of
biochemical endpoints related with the oxidative stress status and
neurotransmission. This approach was complemented by the characterisation of
environmental contamination profiles (both in water and sediment). Sampling was
conducted in two sites of a Portuguese coastal lagoon (Aveiro lagoon): (i) Largo do
Laranjo (LAR) located in an Hg contaminated confined area, and (ii) São Jacinto
(SJ) closer to the lagoon inlet and selected as reference site. Winter and summer
conditions were considered. Eye wall was analysed for total Hg (tHg) and
methylmercury (MeHg) levels, as well as for antioxidant responses (CAT, SOD,
GPx, GR, GST), peroxidative damage and acetylcholinesterase (AChE). Inorganic
mercury levels (iHg) were estimated by the difference between tHg and MeHg
levels. tHg, iHg and MeHg in eye wall were higher at LAR than SJ in winter and
summer, reflecting environmental spatial differences of water column and surface
sediments. Moreover, fish caught at LAR in winter showed a significant decrease of
CAT and SOD, in line with the occurrence of peroxidative damage. A different
spatial pattern was recorded for those biological endpoints in summer, being
characterised by the increment of GR and GPx at LAR, eventually preventing the
occurrence of lipid peroxidation. The PCA analysis allowed discerning a
cause-effect relationship between accumulated iHg and MeHg with GPx and LPO,
particularly at LAR. Current data pointed out the vulnerability of fish eyes to
environmental contamination by Hg. This neurotoxicant can be accumulated in eye
wall leading to alterations in the cellular protection against oxidative stress. Such
repercussions could eventually compromise fish visual capacity.
TU033
Toxicity of Molybdenum to the aquatic macrophytes and the effect of growth
medium
D. Bowes, P.K. Sibley, University of Guelph / School of Environmental Sciences;
J. Rodriguez Gil, University of Guelph; R.S. Prosser, Environment Canada /
Canada Centre for Inland Waters
Mining in Canada’s northern and sub-Arctic regions is increasing raising concerns
about potential contamination of aquatic habitats. As part of a larger project to
investigate remediation options for a metal-contaminated uranium mine site in
northern Saskatchewan, we are investigating the toxicity of molybdenum (Mo),
which has been detected at elevated concentrations (>1 mg/L) in run-off and
leachates from the mine waste piles, on the aquatic macrophytes Lemna minor and
Myriophyllum spicatum. At present, there is little information on the toxicity of Mo
toward aquatic plants. We assessed Mo toxicity to L. minor in standard 7-day
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growth tests in relation to concentration (ranging from 0.1 to 1000 mg/L) and
hardness (soft, medium, hard, very hard) using wet/dry mass, growth rate, and
photosynthetic activity. We also compared responses in two recommended media:
Hutner’s and AAP. In tests conducted in Hutner’s media, EC50 values for
inhibition of these endpoints were, respectively, 73.6, 167.9, 372.7, and 407.8 mg/L
for the four endpoints at the greatest hardness. Toxicity increased by up to 4-fold
with decreasing hardness. In tests conducted in the AAP media, EC50 estimates
were comparable across endpoints (< 20% variation) compared to Hutner’s but
relative growth was significantly greater. Preliminary tests with Myriophyllum
indicate comparable sensitivity (+/- 25%) and enhanced growth performance
relative to medium type compared to L. minor. Using the most sensitive EC25 value
(L. minor wet mass) and the highest concentration of Mo detected at the mine site
(6.1 mg/L), a HQ value of 0.32 was estimated. These data indicate that Mo likely
poses minimal risk to aquatic macrophytes exposed to the typical range of
concentrations of Mo (< 0.1 mg/L) found in aquatic habitats at the mine site. Our
data also suggest that AAP media performs consistently better compared to
Hutner's, even though both are recommended for use in toxicity testing with aquatic
macrophytes.
TU034
Population dependent mixture toxicity: intraspecies differences matter
D. Deruytter, University Ghent / Laboratory for Environmental Toxicology and
Aquatic Ecology GhEnToxLab unit; K.A. De Schamphelaere, Ghent University
(UGent) / Laboratory for Environmental Toxicology and Aquatic Ecology
GhEnToxLab unit; N. Nevejan, Ghent University / Laboratory of Aquaculture and
ARC; C. Janssen, University of Ghent / Laboratory of Environmental Toxicology
and Aquatic Ecology GhEnToxLab unit
The Baltic Sea - one of the largest brackish water bodies in the world – harbours a
limited numbers of species among which is the blue mussel Mytilus edulis. This
species can survive and reproduce at salinities down to 6 psu, although previous
research has indicated that low salinity does impair growth and decreases the
metabolic rate of settled mussels. Given this potential reduced ‘fitness’ of this
mussel potential, the question arises if mussel larvae from a Baltic sea population
are more or less sensitive to metal pollution and if mixture interactions are similar to
their North Sea (living at 32 psu) counterparts. To assess the influence of binary
mixtures of Cu, Zn and Ni on mussel larvae development, several full factorial
experiments (between 6*6 and 7*11) were performed. The effect of each binary
mixture was assessed on mussel larvae originating from both a North Sea
population (32 psu) and a Baltic Sea population (6 psu). Each experiment was
conducted according to the ASTM E 724-98 guideline. For the Baltic population, a
deviation from this protocol was required as none of the embryos developed into the
D-larvae stage after 48h; therefore these experiments were extended to 60h. Each
experiment was performed at least twice to ensure reproducibility of the results. R
statistics was used to analyse the results, calculate the EC50s and determine if
synergistic, additive or antagonistic mixture toxicity could be established. The
slower development and smaller size of the Baltic Sea larvae indicates that the
larvae, similar to the adult mussels, have a lower growth rate and metabolism. The
results of this study indicate that the Baltic population might be more sensitive
towards metals compared to the North Sea population. The binary mixture results
were reproducible between within each population but were not similar between
populations. For example, when mussel larvae are exposed to a Cu/Ni mixture
significant deviations from concentration addition were found for the North Sea
population but not for the Baltic Sea population. At the moment it is unknown if the
observed differences between the two populations are the result of differences in the
environment (lower salinity), due to local adaptation, or the differences in the
experiment. Further experiments should (e.g. at identical salinities) be performed to
clarify this.
TU035
Why Are There Perceptions That Tissue Quality Benchmarks For Metals
Cannot Work For Aquatic Biota?
B.K. Shephard, U.S. EPA / Office of Env Assessment OEA
Tissue screening benchmarks, calculated as the product of a USEPA chronic water
quality criterion and a bioaccumulation factor, are increasingly utilized in screening
level ecological risk assessments to define whole body tissue residues of chemicals
potentially posing unacceptable risks to aquatic life. While the utility of tissue
screening benchmarks is generally accepted for organics, there is a reluctance to
accept their utility for evaluating ecological risks to aquatic species from
bioaccumulated metals. A review of the available residue-effects literature for
bioaccumulated chemicals indicates that as a group, whole body tissue screening
benchmarks for metals perform marginally better (97% accuracy) than whole body
organic chemical benchmarks (94% accuracy) in identifying tissue residues which,
if exceeded, may pose unacceptable risks on survival, reproduction and growth of
aquatic species. The reluctance to accept metal tissue benchmarks may be due in
part to the success of organic tissue benchmarks that define a relatively constant
tissue residue associated with toxicity (e.g. LR50 of 2 – 8 mmol/kg for nonpolar
organics). This success may have led to an expectation that metal benchmarks
should also define relatively constant tissue residues associated with toxicity.
However, for many reasons, including metals having multiple sites and
mechanisms of toxic action, a single metal residue is unlikely to be associated with
all possible toxic endpoints in all species. In this regard, metal tissue residue
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benchmarks are no different than water or sediment quality benchmarks, for which
there is no expectation that a single water or sediment concentration affects all
species equally. Thus, as is the case for water and sediment quality benchmarks, a
reasonable expectation for screening level ecological risk assessment tissue
benchmarks for metals is that they represent residues that, if not exceeded, are
protective of a large proportion (i.e. 90 or 95%) of the aquatic species present in a
community. The more detailed and species specific evaluations of metal tissue
residues associated with toxicity, such as measures of biologically active metals as
opposed to whole body residues, are more appropriately performed during baseline
ecological risk assessments, not during screening level risk assessments.
TU036
Effect of Ni, Zn and their mixtures on different morphological variables of
duckweed
s. martinez, Universidad Nacional de Lujan; W.D. Di Marzio, Universidad
Nacional de Lujan-CONICET; J. Alberdi, UNLU; S. Curieses; m. saenz,
Universidad Nacional de Lujan CONICET
Lemna sp., commonly called duckweed, is a floating macrophyte commonly used in
environmental risk assessment. Macrophytes are important in oxygen production,
controlling water quality, sediment stabilization, providing habitat and shelter for
aquatic life and wildlife and are primary energy sources for most aquatic
ecosystems. Fresh water systems contaminated with heavy metals of thousands of
industrial and natural chemical compounds is one of the major environmental and
human health problems worldwide. In this work we evaluated the toxicity of two
heavy metals (Zn and Ni) to duckweed. The aim of this study is to provide
phytotoxicity data for the environmental hazard assessment process by comparing
the effect on morphological and growth parameters of plants exposed to different
concentration of metals. For this, monocultures of plants were exposed to different
concentrations of Zn and Ni, in the form of ZnCl? and NiSO?. Controls consisted in
culture medium without metal addition. Plant were grown in an Erlenmeyer
containing 100 ml of culture medium with (treated) or without (controls) metal for 7
days under a mean light intensity of 5000 lux. Different variables were measured:
growth rates, frond and colony number, total frond area, fresh and dry weight and
longitudinal and transverse axes average. Total area of fronds was calculated by an
image analysis program (ImageJ). Growth rates, calculated by frond number, were
affected by both metals. IC50 values derived from frond number were 1.51 and
123.89 mg/L for Ni and Zn, respectively. IC50 values based upon average fresh
weight, were the lowest between all assessed variables, for both metals. All Ni
concentrations evaluated differed significantly from controls when assessed by total
area, frond number, colony number and fresh weight. While only the highest
concentration showed significant difference from control in dry weight and
longitudinal axis average measurements. The statistical comparisons of transverse
axis average of fronds exposed to Ni showed no differences between treatments and
controls. None Zn assay concentrations showed significant differences with
controls on colony number and longitudinal and transverse axes average
measurements. For dry weight and total area, only the two highest concentrations
were different from controls. When frond number was evaluated, all Zn
concentrations differed from control except the lowest. Fresh weight parameter was
significantly affected at all assay Zn concentrations.
TU037
Mixture toxicity of copper and cadmium in the zebrafish (Danio rerio)
K.I. Cordery, Universiteit Antwerpen / Biology; S. Husson, University of Antwerp;
E.E. Smolders, Katholieke Universiteit Leuven / Division Soil and Water
Management; K.A. De Schamphelaere, Ghent University (UGent) / Laboratory
for Environmental Toxicology and Aquatic Ecology GhEnToxLab unit; R. Blust,
University of Antwerp / Systemic Physiological and Ecotoxicological Research
Department of Biology
The uptake and toxicity of metals is well characterized for a number of aquatic
species and this information is used to develop environmental quality standards.
Most studies performed so far have focussed on single metal exposures, however in
the environment exposure is often more complex including multi-metal exposures.
In this study we have investigated the uptake and toxicity (mortality) of copper (Cu)
and cadmium (Cd) in adult zebrafish (Danio rerio) on the basis of 10-day single
compound and binary mixture exposure experiments. The experiments were
conducted according to a partial factorial design covering a wide range of exposure
concentrations and different water types ranging from very soft to very hard. In the
single metal exposure the zebrafish were generally much more sensitive to Cu than
to Cd and the toxic effects showed a strong dependence on water chemistry.
Exposure of the fish to binary mixtures of the metals resulted in a very strong
increase in metal toxicity, which was much higher than expected on the basis of
classical mixture toxicity models such as concentration addition, i.e. Cu and Cd
interacted synergistically . The body concentrations of Cu and Cd in zebrafish also
strongly depended on the exposure scenario but there was no evidence of a strong
Cu-Cd interaction for uptake. As a result expression of metal toxicity in terms of
internal metal loading only partially explained the observed toxicl effects. These
results demonstrate that metal interactions can have strong toxicological impact and
that the observed mixture effects must imply synergistic interactions at the level of
the homeostatic regulation and internal processing of the metals. More research is
needed to identify if such interactions occur at low levels.
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TU038
Subcellular partitioning of metals in the mealworm beetle (Tenebrio molitor)
larvae
Z.M. Swiatek, Institute of Environmental Sciences, Jagiellonian Univeristy /
Institute of Environmental Sciences; A.J. Bednarska, Jagiellonian University /
Institute of Environmental Sciences
Metals assimilated by organisms are sequestered in various compartments and
some forms are more stable than other. Sequestration mechanisms used by
invertebrates to detoxify metals and prevent interaction with important
biomolecules include metal binding to proteins and other ligands, and storage in
inorganic granules. Different time may be needed to initiate specific physiological
processes of metal regulation in an organism, which may additionally change over
the exposure period and differ among metals and/or their concentrations. We
performed an experiment on the mealworm beetle (Tenebrio molitor) larvae by
breeding them in the medium (flour) contaminated with Cd at 100, 300 and 600
mg/kg, Zn at 1000 and 2000 mg/kg or control. Subcellular compartmentalization of
the metals into organelles, heat-sensitive and heat-stable proteins (the first
supernatant, S1 fraction), cellular debris (the second supernatant, S2 fraction) and
metal-rich granules (G fraction) was checked after 7, 14 and 21 days of exposure
using different centrifugation steps. In control animals the granular fraction
represented 52% of the total accumulated Cd, and the percentage of Cd in fractions
S1 and S2 was almost equal, ca. 24% each. Total Cd concentration (sum of all
fractions) increased significantly with increasing exposure concentration. The
percentage of Cd in the G fraction was similar (30-40%) in all Cd treatments. At the
lowest Cd concentration, the percentage of Cd in the S1 fraction, which represents
metal trophically available to predators, was 1.7 times higher than at 600 mg/kg.
With increasing Cd exposure from 100 to 600 mg/kg the percentage of the metal
retained in S2 increased by a factor of 1.7. Cellular debris (S2) was the dominant
fraction for Cd binding (46.5%) at the highest Cd concentration. Cadmium
distribution in the mealworm larvae will be compared with that of Zn for better
understanding of sequestration processes of xenobiotic and nutritional metals and
their possible transfer along trophic chains. The project was financed by the
Foundation for Polish Science project HOMING PLUS (No HOMING
PLUS/2013-8/1).
TU039
Searching for associations between mercury sediment loads, accumulated
levels in gills and liver of the clam Venerupis philippinarum and oxidative
stress profiles
O. Araujo, DIVOA; A.M. Marques, CESAM e Departamento de Biologia; D. Piló,
F. Pereira, IPMA Portuguese Institute for the Sea and Atmosphere; S. Guilherme,
Universidade de Aveiro / Biology; S. Carvalho, King Abdullah University of
Science and Technology - KAUST / Red Sea Research Center; M. Pacheco,
University of Aveiro / Dept of Biology; P. Pereira, Department of Biology and
CESAM
One of the main challenges in Ecotoxicology is to establish comprehensible
associations between environmental availability of trace elements and their
accumulation in aquatic organisms, as well as between accumulated levels and
biological effects. This is due to several confounding factors mainly related to the
co-existence of numerous trace elements in environmental matrices, their
bioavailability and the organisms’ physiological condition. The current work was
designed to search relationships between those three lines of evidence
(environmental quality – accumulated metals – biological effects) in a chronically
contaminated estuary by mercury (Hg) [Tagus estuary, Portugal]. In autumn 2013, a
field campaign was performed at two sampling sites, one located in the most
contaminated area of the estuary (Barreiro - BAR) and another in a low
contaminated area (Alcochete – ALC) situated in the estuarine natural reserve.
Surface sediments were collected at both sites, as well as the clam Venerupis
philippinarum. Gills and digestive gland of the clams were analysed for total Hg
levels and the oxidative stress profile (enzymatic antioxidants, GSH content and
lipid peroxidation - LPO) was characterized. Surface sediments and interstitial
water were also collected in both sites for Hg determinations. Environmental levels
of Hg corroborated that Barreiro basin is a highly contaminated area. Despite that,
accumulated levels of Hg both in gills and digestive gland of clams were
significantly higher in specimens collected at the low contaminated area. Such
incongruence between environment Hg levels and those accumulated in clams’
tissues was previously reported in other estuaries, which can fit in the “Hg
accumulation paradox”. An inhibition of CAT activity was observed in the gills at
BAR compared with the ALC site, while SOD and GR activities increased. The
enhancement of those antioxidant defenses probably prevented the occurrence of
lipid peroxidation in gills of clams from BAR. Moreover, a significant increase of
SOD activity and GSH content were recorded in digestive gland of clams from
BAR. Such antioxidant protection couldn’t prevent the occurrence of LPO.
Organ-specific patterns were found regarding oxidative stress being the digestive
gland a vulnerable organ to peroxidative damage. The current puzzling data
reinforces the need of an integrated approach to an accurate diagnosis within the
environmental health assessment.
TU040
Determining detection limits for uptake of metals in mixtures from soils using
PRSTM and DGT probes.
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A.E. Laird, University of Guelph / School of Environmental Sciences; S.D.
Siciliano, University of Saskatchewan / Toxicology Group and Department of Soil
Science; B.A. Hale, University of Guelph / School of Environmental Sciences
Metal contamination in soils most often occurs as mixtures of more than one metal.
Although there have been numerous studies on how single metals are taken up by
plants from soil, the accumulation and toxicity of metal mixtures remains largely
unstudied and unknown. Furthermore, tools for risk assessment of mixtures of
metals in soils are lacking. One possible addition to the toolkit is the use of ion
exchange resins as proxies for plant root accumulation of metals from soil. Plant
root simulator (PRSTM) probes have their origins in testing for soil nutrient
bioavailability, but have been adapted for use in metal bioavailability. Diffusive
gradients in thin film (DGT) were originally created for measuring bioavailability
of metals in water, but were soon adapted for use in soil. The application of these
methods to metals in soil is not yet universal, and the implications of the multiple
metals for these tools are yet to be investigated. If these tools are applicable for use
in determining bioavailability of metals in soil, they may be applied as a screening
tool for use in risk assessment when more than one metal of concern is present. In
order to evaluate the usefulness of these tools for risk assessment of metals in
mixtures, we must first determine if the probes are as sensitive as plants are in
detecting the presence of metals at elevated concentrations, especially when there is
more than one metal of concern. To this end, the detection limits of PRSTM and
DGT probes are being determined. The probes are deployed into soils with a known
range of metals in combination (Ni, Cu and Co), including field soils collected from
around Ni mining and smelting activities. The uptake of these metals by the resin
devices will be compared to the total and bioaccessible metal concentrations in the
soil. From this study, we will determine detection limits for PRSTM and DGT
relative to total and bioaccessible soil metals. This information will be critical in
determining if these tools may be applied to risk assessment of metals mixtures in
soil.
TU041
Differentiation between intrinsic toxicity and other effects - the question of
causation
R. Wess, Harlan Laboratories Ltd / Global Registration and Strategic consulting
Iron salts exist dry in the oxidation stages +2 (ferrous salts) and +3 (ferric salts), but
rapid hydroysis and in the case of ferrous salts additionally oxidation processes start
in aerobic aqueous solutions. Such processes may cause death of test organisms by
oxygen depletion, fouling effects and due to ingestion of flocculated matter. The
initially good soluble salts speciate to much less soluble hydroxides in equilibrium.
Nonetheless these substances were used in a number of studies for aquatic toxicity,
which were available from the overview publications of Johnson et al. (2007) and
Vangheluwe & Versonnen (2004). The Hill criteria, published 1965 in the context
of effect causation of pharmaceuticals, were adapted in order to differentiate
between intrisic effects and other reasons for the observed effects as in the
regulatory context (e.g. REACH) only intrisic toxicicity matters. In result a scheme
is presented, which is proposed for application in the evaluation process of metal
salts tending to hydroxyde formation and/or oxidation or generally formation of
less soluble reaction products. Hill AB (1965). The environment and disease:
association or causation? Proceedings of the Royal Society of Medicine
58:295-300. Johnson I, Sorokin N, Atkinson C, Rule K, Hope S-J (2007). Proposed
EQS for Water Framework Directive Annex VIII substances: iron (total dissolved).
ISBN: 978-1-84432-660-0. Science Report: SC040038/SR9. SNIFFER Report:
WFD52(ix). Product Code SCHO0407BLWB-E-E. Self-published by Environment
Agency, Almondsbury, Bristol BS32 4UD, U.K. 65 p. Vangheluwe M, Versonnen
B (2004). Critical review on acute and chronic aquatic ecotoxicity data to be used
for classification purposes of iron sulfate. Commissioned by ARCELOR SA,
CEFIC, EUROFER, RIO TINTO plc. Final report - 25 August 2004. Prepared by
EURAS, Rijvisschestraat 118, box 3. B-9052 Gent, Belgium. 76 p.
TU042
Linking inorganic mercury accumulation in Diplodus sargus blood with the
induction of erythrocytic nuclear abnormalities
A.M. Marques, CESAM e Departamento de Biologia; P. Pereira, Department of
Biology and CESAM; J. Raimundo, IPMA / DIVOA; O. Araújo; S. Guilherme,
Universidade de Aveiro / Biology; P. Pousão-Ferreira, M. Barata, Portuguese
Institute for the Sea and Atmosphere; M.A. Santos, CESAM & Department of
Biology, University of Aveiro, 3810-193 Aveiro, Portugal / Chemistry; M.
Pacheco, University of Aveiro / Dept of Biology
Despite the large knowledge and concern regarding the impact of mercury (Hg)
compounds to the aquatic ecosystems, there is an evident scarcity of studies linking
the bioaccumulation pattern of inorganic mercury and its genotoxic potential to
fish. To address this issue, the present study aimed to assess the genotoxic effect of
inorganic Hg in fish blood. Thus, Diplodus sargus (n=8) was exposed to realistic
levels of inorganic Hg (2 μg L-1) in water during 3 (E3) and 14 days (E14).
Following this period, fish were transferred and kept in Hg-free water during 28
days (PE28), aiming to simulate the cessation of exposure that might happen in
natural environment due to fish mobility or contaminant input ending. In parallel,
control groups of fish were maintained in clean water during the whole experiment.
At each sampling moment, total Hg (Hgt) was quantified in fish blood and the
genotoxic potential assessed through the erythrocytic nuclear abnormalities (ENA)
assay in mature peripheral erythrocytes. Levels of Hgt in blood were significantly
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higher in exposed fish in relation to control, during both exposure and
post-exposure periods, reaching its maximum value at E14. After 28 days of
permanence in Hg-free water (PE28), Hgt blood levels decreased to values similar
with those found at E3, despite still significantly higher than the respective control.
The frequency of ENA observed in exposed fish was significantly higher in relation
to control and these levels were maintained during the entire experiment, revealing
the genotoxicity of inorganic Hg. Overall, the prominent Hgt levels in D. sargus
blood along the experiment, including at the post-exposure period, resulted in a
non-recovery in what concerns the cytogenetic damage evaluated. These facts point
out the environmental risk of the inorganic Hg to fish, underlying its genotoxic
potential and long-lasting effect.
TU043
Predicting the chemical and biological effects of tertiary metal mixture (Ni,
Cu, Cd) to aquatic plant, Lemna minor
B.A. Hale, Y. Gopalapillai, University of Guelph / School of Environmental
Sciences
In nature, contamination of aquatic environments may be a mixture of metals and
this is particularly true of natural waters contaminated by mining effluents since
mineral deposits are commonly an association of multiple metals. For example,
nickel mineral deposits mined from Sudbury (Ontario, Canada) are often associated
with copper and cadmium. However, water quality guidelines (WQGs) for
protection of aquatic life are not designed for multiple contaminants or multiple
forms of the same contaminant that co-occur. Rather, WQGs are overwhelmingly
based on dose-response studies of single contaminants. Resolving the inability to
predict risk from metal mixtures in waters surrounding Canada's many current and
legacy extractive mining sites is a high priority for Environment Canada, Health
Canada, as well as base metal mining companies. Mixtures of forms of the same
metal and mixtures of different metals may have toxicity that would not be
predicted additively. Our study aimed to validate the ‘concentration addition’
approach to predicting the toxicity of a tertiary metal mixture (Ni, Cu, Cd) to Lemna
minor (one of Environment Canada’s recommended test plant species for
bio-monitoring of mining effluents) using a central composite design (CCD). The
CCD is an efficient experimental approach that uses a rotatable incomplete factorial
design to model a response surface, without requiring a complete three-level
factorial, which is very resource intensive for conducting toxicity studies.
Preliminary results show that toxicity of Ni, Cu, plus Cd is not concentration
additive, likely due to competition amongst the metals for uptake into plant.

Periphyton ecology and ecotoxicology: how much complexity
and reproducibility are required to connect both
perspectives? (P)
TU044
Risk assessment of chemical pollution in Mediterranean rivers based on
classical periphyton bioindicators and new biomarkers
N. Corcoll, Department of Biological and Environmental Science; M. Kuzmanovic;
L. Ponsati, Water Institute for Water Research (ICRA); E. Tornés, Catalan Institute
for Water Research ICRA; B. Bonet, Institute of Aquatic Ecology / Institute of
Aquatic Ecology; T. Backhaus, University of Gothenburg / Department of
Biological and Environmental Sciences; M. Petrovic, ICRA; A. Ginebreda, CSIC Spanish National Research Council / Department of Enviromental Sciences; D.
Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and Water
Research; H. Guasch, Institute of Aquatic Ecology; s. sabater, Universitat de
Girona
Environmental risk of chemical pollution in Mediterranean basins is of special
concern due to high emissions faced with low dilution capacities. The aim of this
study is to evaluate the risk of chemical pollution in Mediterranean rivers using
periphyton responses as a model to assess chemical impact. The study also aims to
compare classical periphyton indicators of water quality (e.g. diatoms diversity)
with new biomarkers of toxic stress (e.g chl-a fluorescence parameters and
antioxidant enzymatic activities). Nineteen sites in four Iberian rivers (Llobregat,
Ebro, Júcar and Guadalquivir) were sampled in autumns 2010 and 2011. A total of
116 organic compounds were detected in surface waters (60 pharmaceuticals and
hormones compounds, 11 personal care products and industrial compounds, 36
pesticides and 9 perfluorinated compounds), and 6 metals in periphyton matrix. The
potential risk of this cocktail of pollutants was estimated based on the “Toxic Units
(TUs)” approach for algae. Results of TUs indicate that the Llobregat and Júcar
rivers were those with the highest environmental risk for algae. TUs based on
metals bioaccumulation in biofilm were two orders of magnitude higher than those
based on organic compounds, being Zn and Cu the metals with the highest risk.
Results from diatoms community composition allowed to identify sites with high
environmental risk. Communities in these sites presented an altered diatoms
composition, where sensitive species to pollution were replaced by tolerant ones.
Biomarkers, based on antioxidant enzymatic activities (catalase, glutathione
reductase and superoxide dismutase) and chl-a fluorescence parameters
(photosynthetic activity and non-photochemical quenching), tended to show a less
consistent pattern. Overall, results indicate that in all the Mediterranean basins
studied there are many sites with an environmental risk from chemical pollution,
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and that the current use of periphyton biondicators and biomarkers allow to identify
sites presenting high levels of pollution, however, new tools are required to evaluate
“in situ” situations of moderate and low chemical pollution.
TU045
Metal contamination under high surveillance: The case of small streams in
Nunavik, Northern Quebec, Canada
L. Paris, INRS Centre Eau Terre Environnement; I. Lavoie, INRS - Eau, Terre et
Environnement / INRS-ETE; S. Leguay, INRS-ETE; C. Fortin, University of
Quebec / Centre Eau Terre Environnement
The fragile and pristine ecosystems of Northern Quebec (Canada) are under
pressure from the ongoing and expected development of mining activities. Despite
tight governmental regulations for environmental protection and restoration,
metallic contamination is likely to occur and aquatic ecosystems are particularly at
risk. Monitoring metal contamination in streams is complex: trace metals in the
water column show marked fluctuations in concentrations over time, bioavailable
concentrations are difficult to estimate, and commonly measured parameters do not
necessarily provide adequate information about the exposure and response of the
biota. Combining chemistry measurements and biomonitoring is an appropriate
approach for adequate water quality assessment. As primary producers, algae are
particularly efficient for assessing the level of metal bioaccumulation and potential
transfer to higher organisms. Studies have shown clear relationships between free
metal concentrations ([M+]) in the water and intracellular metal concentrations in
biofilms, suggesting that metal content in biofilm cells represents a robust indicator
of metal exposure and is a good proxy for [M+] in water. Diatoms (microscopic
algae) have also proved to be an excellent tool for assessing the effects of metal
contamination, with responses noticeable at the assemblage level (changes in
taxonomic composition, low diversity) and at the individual level (morphological
abnormalities, smaller-size cells). Following the promising results obtained in
previous studies, 16 watercourses were sampled in a Nunavik mining area for water
and biofilm. The goals of this project were (1) to assess metal levels in water and
biofilms at sites where mining activities have already started and sites where mining
development is planned in order to have a reference for future investigations
following mining intensification or restoration, (2) to compare the relationship
between [M+] and biofilm metal concentrations obtained in a northern environment
with existing data to evaluate the consistency and reliability of biofilm metal
content as a proxy for bioavailable metal concentrations, and (3) to study the
response of diatom assemblages to high metal levels. The data will ultimately be
used for the development of a multimetric index of metallic contamination.
TU046
Periphytic diatoms responses to a short-term arsenic exposure
L. Barral, University of Girona / Environment; S. Morin, Irstea / UR EABX; H.
Guasch, Institute of Aquatic Ecology
Diatoms are cosmopolitan aquatic organisms and are a major component of
periphyton. They are also the basis of the trophic chain, thus they can respond
quickly to environmental changes such as water metal contamination. Effects of
metals on diatom communities have been extensively studied in field and
laboratory experiments, underlying their high potential for metal contamination
assessment. Arsenic pollution is a global problem. Water (surface and groundwater)
is the main route of arsenic contamination. We conducted an experiment by
combining ecological and ecotoxicological descriptors to investigate the effects of
arsenate (130 µg/L during 13 days) on functional and structural descriptors.
Specifically, we analysed changes in photosynthesis-related endpoints and diatom
community structure (species relative abundances) and species cell size. Arsenic
exposure caused inhibition of periphytic algal growth and diatom community
adaptation. We identified 52 diatom taxa of which Achnanthidium minutissimum
was the most abundant species, representing almost the 77% of the total abundance
of diatoms: 75% in control and 79% in arsenic exposure, showing a tolerence to
arsenic. Moreover, arsenic reduced diatom species richness (p=0.051). Diatom
average cell biovolume was clearly reduced by arsenic (p=0.003). Individual cell
biovolume (or cell size) in some species (i.e, Nitzschia fonticola) also changed with
arsenic exposure. A general trend in biovolume decrease was observed
(Amphipleura pellucida, Nitzschia dissipata var. dissipata and Navicula
reichardtiana var. reichardtiana), but Fragilaria species biovolume increased
under arsenic exposure, due to greater cell and/or higher cell numbers in the arsenic
treatment. Measured biovolumes were compared with theoretical biovolume data
for each species and were poorly correlated, suggesting that the real measurements
are recommended to better assess real impacts. In conclusion, both functional and
structural algal parameters were affected by arsenic exposure. The strongest effect
of arsenic on diatom community is the decrease in real cell biovolume, but arsenic
also selected for species like Achnanthidium minutissimum (tolerant to metal
exposure) and reduced diatom species richness. Considering how low is the arsenic
concentration and exposure time in this experiment compared with reality, the
results call into question the limits of arsenic concentration established to
environmental quality, which are higher.
TU047
LINKING NUTRIENTS, PHYTOPIGMENTS AND MICROFLORA IN
RIVER BED SEDIMENTS: A CASE STUDY IN THE ANLLÓNS RIVER
(SPAIN)
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D.M. Prieto, University of Santiago de Compostela / Soil Chemistry; R.
Devesa-Rey, University of Vigo; R. Paradelo, University of Vigo / Departamento
de Biología Vegetal y Ciencia del Suelo Facultad de Ciencias Universidad de Vigo
Campus de Ourense; M. Penalta, University of Santiago de Compostela; F.
Díaz-Fierros Viqueira, Universtiy of Santiago de Compostela / Departamento de
Edafología y Química Agrícola Facultad de Farmacia; M. Barral, University of
Santiago de Compostela / Departmento de Edafología y Química Agrícola Facultad
de Farmacia
In the Anllóns River (NW Spain) several areas have been identified as affected by
diffuse pollution due to agricultural runoff and industrial activities, as well as by
past mining activities which originated elevated As concentrations in the bed
sediments, downstream Au-As mineralized areas [1,2,3]. The Anllóns riverbed
sediments were analyzed to evaluate the presence of benthic epipsammic
microflora and to identify the influence of nutrients and pollutants on the biofilm
formation. Sediment samples were collected at four points along the river course.
The study included the characterization of the pore waters: pH, electrical
conductivity (EC) and total and soluble P, as well as the determination of the main
chemical properties of the sediments: particle size, total and bioavailable P, total C,
N and As, as well as toxicity, evaluated by TCLP extraction and Microtox® test.
Biological properties were assessed by means of biochemical properties:
phytopigments, and dehydrogenase (DHA) and phosphatase (MPE) activity), and
by means of a taxonomic study, requiring a specific sampling, to identify the main
autotrophic species forming the biofilm. The main autotrophic taxa belonged to
divisions: Cyanophyta, Heterokontophyta, Euglenophyta and Chlorophyta.
Bacillariophyceae (Heterokontophyta), and namely the genera Navicula, was the
predominant class throughout the river bed sediments.Site 4, located at the river
mouth, exhibited the highest values of nutrients, EC and biological properties (Chl a
= 34.6 ug g-1, DHA = 3075 mg TPF kg-1 d-1, MPE = 62.9 mg p-nitrofenol kg-1
hora-1), as well as total abundances (265,504 abundances cm-2) and species richness
(17.8), and the lowest toxicity. Statistical analysis revealed significant, positive
correlations (p< 0.05) between the chemical (except sand content and toxicity) and
the biological properties of the sediments, evidencing the effect of the
environmental conditions on the development of biofilm. [1] Devesa-Rey et al.
2008. Water Air Soil Poll 195 (1-4):189-199 [2] Devesa-Rey et al. 2010a. J Environ
Manage 91 (12):2471-2477. [3] Devesa-Rey et al. 2010b. Environ Earth Sci 61 (7):
1401-1417.
TU048
Development of a dual radiolabel incorporation assay for simultaneous
detection of toxicity to photosynthesis and bacterial protein synthesis in
marine periphyton communities
M.M. Eriksson, Chalmers Technical University / Department of Shipping and
Marie Technology; V. Fihlman, T. Backhaus, University of Gothenburg /
Department of Biological and Environmental Sciences; H. Blanck, Goteborg
University / Department of Biological and Environmental Sciences
Short-term toxicity assays are used to detect Pollution-Induced Community
Tolerance (PICT) in microbial communities. In this context, they hence detect
long-term effects of toxicants that have exerted a selection pressure on natural
communities in the field or in experimental ecosystems. Various short-term
metabolic endpoints have been used to detect PICT, but so far they have only
studied effects on metabolic processes in a specific part of microbial communities,
such as enzymatic activity in bacteria or photosynthesis in phototrophs. Here we
present a methodology that simultaneously detect effects on bacterial protein
synthesis and algal and cyanobacterial photosynthesis by incorporation of
3
H-labelled leucine and 14C-labelled bicarbonate, respectively. Since the decays of
3
H and 14C have different energy spectra, liquid scintillation counting can
simultaneously measure decays of these isotopes, and hence estimate both the
amount of incorporated 3H and that of 14C in one sample. We tested incorporation of
both 3H-labelled leucine and 3H-labelled thymidine, representing bacterial protein
and DNA synthesis respectively, simultaneous to the incorporation of
14
C-bicarbonate into photosynthetic products. All three isotopes were linearly
incorporated over the studied time of 8 hours, and neither 3H-labelled leucine nor
3
H-labelled thymidine interfered with the counting of 14C-bicarbonate, and vice
versa. Dark incubations revealed that leucine incorporation, but not thymidine
incorporation, was independent of light. Incorporation of bicarbonate and leucine
seemed to be specific for protein synthesis in bacteria and photosynthesis in
cyanobacteria and algae, respectively. During initial toxicity testing, incubation
times of two, three and four hours were tested. The two endpoints of the assay
responded differently to toxicants with specific mechanisms of action. For example,
toxicity of a photosystem-II-inhibiting herbicide to photosynthesis was detected,
but toxicity of this herbicide to bacterial protein synthesis was not detected.
Moreover, toxicity of a protein synthesis-inhibiting antibiotic was detected to
bacterial protein synthesis, but not to photosynthesis. Hence, the dual assay could
detect specific toxic effects on processes in the two organism groups,
simultaneously. However, effects of more chronically acting compounds, such as
the herbicide metazachlor and the antibacterial sulfamethoxazole, could not be
detected over the studied incubation times.
TU049
Periphyton metaproteomics, from community ecotoxicology to environmental
assessment in aquatic environment
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J. Kuruvilla, Linköping University / Department of Clinical and Experiemental
Medicine; B. Mathew, Linköping University / Department of Clinical and
Experimental Medicine Cell Biology; M. Matzke, Centre for Ecology & Hydrology
(NERC) / Molecular Ecotoxicology; M.M. Eriksson, Chalmers Technical
University / Department of Shipping and Marie Technology; T. Backhaus,
University of Gothenburg / Department of Biological and Environmental Sciences;
S. Cristobal, Linköping University / Department of Cl and Exp Medicine Cell
Biology
Periphyton ecology and ecotoxicology has been studied and established in
biomonitoring programmes. However, it is a difficult task to define effects of
exposure to pollutants in such a complex and highly variable community and to
evaluate the impact of stressors as beneficial or detrimental. Current
metaproteomics techniques could provide a wide resolution of proteins from a
complex ecosystem biological or environmental. The qualitative and quantitative
metaproteomic analysis provides a functional overview over several level of
complexity: at the community level, how the communities respond to the exposure,
stress or disease; at the molecular level, which protein families have been
expressed; and at the biochemical level, which enzymatic reaction or
macromolecular machines have acquired a relevant role to maintain the community
in equilibrium. Thus, metaproteomics analysis could offer a molecular snap shot of
the eukaryote or prokaryote communities at a certain time and place. However,
metaproteomic analysis has not yet explored to implement traditional
environmental assessment in aquatic communities. Periphyton could be used to
exploring this methodology in both, fresh water and marine environment. The
fundamental goal of a metaproteomic environmental assessment is to deliver a
robust evaluation the environmental impact at population, individual, cellular and
molecular level from one single, comprehensive and cost-efficient methodology.
We presented the metaproteomic analysis of a periphyton and we evaluate the
importance of protein extraction in the reproducibility. The biofilm were prepared
in specific running system for 3 weeks. The proteins were extracted with the three
different extraction methods, separated by SDS-PAGE. The gel was divided in
slides and the protein mixtures were in-gel trypsin digested. The peptides were
analysed on a linear trapping quadruple-Orbitrap-MS. The LC-MS (2)-spectra were
then searched using a combination of two different search engines: Unipept or
MEGAN against different database and computational analysis. We compared a
sequential citrate phenol extraction, guanidine hydrochloride method and a
detergent extraction method and the latest gives the highest number of identified
taxa as well as the highest reproducibility. We tested if metaproteomicic analysis
from periphyton is reproducible and if the method can estimate: i) variation in the
abundance of protein families, ii) changes in biodiversity.

Plastics in the Aquatic Environment: Mechanisms and
Implications (P)
TU050
Towards a definition of microplastics
A.J. Verschoor, RIVM / Centre for Safety of Substances and Products; J.
Herremans, RIVM National Institute for Public Health and the Environment /
Centre for Safety of Substances and Products; W.J. Peijnenburg, RIVM / Center for
Safety of Substances and Products
Microplastics are identified by the UNEP as a global environmental problem,
originating from many sources. The concerns of microplastics in the environment
mainly relate to their persistence, their consumption by aquatic organisms and
birds, and their potential to act as a vector for other contaminants present in water.
Under the Marine Framework Directive and OSPAR, strategies are being
developed to reduce the emissions of microplastics to the environment. Before
(legal) emission reducing measures on microplastics can be implemented, a clear
definition of microplastics is of utmost importance. Such definition should
preferably be a generic definition; useful and valid for the identification of
microplastics in all types of products. Microplastics are now generally described by
the following characteristics: made from plastics solid particles smaller than 5 mm
insoluble in water not degradable. A definition of microplastics for policy purposes
should be crystal clear. The problem is that the above mentioned criteria have not
been translated into quantifiable units. On our poster we will propose quantitative,
measurable threshold values or more specified descriptions for each element of the
definition of microplastics.
TU051
Can microlitter in field-collected sediment and biota be quantified?
T.M. Karlsson, Orebro University / MTM; D. Vethaak, DELTARES; M.v. Velzen,
Vrije Universiteit Amsterdam / Institute for Environmental Studies IVM; F. Ariese,
Vrije Universiteit Amsterdam; B. Carney Almroth, Goteborg University; C.
Schönlau, MTM Research centre Örebro University; H. Grahn, Corpus Data
Mining; P. Geladi, Swedish University of Agricultural Sciences / Unit of Biomass
Technology and Chemistry; M. Engwall, Orebro University / MTM research center
Department of Science and Technology; A. Kärrman, Örebro Universitet /
SCHOOL OF SCIENCE AND TECHNOLOGY; B.v. Bavel, MTM Research
centre Örebro University; H. Leslie, IVM- VU University / Chem Biol
Microlitter such as fibers, rubber and plastic is observed in pelagic samples all over
the world. This has raised increasing concern from the scientific community as well
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as the general public since it is associated with ecological, societal and economic
problems. Pioneering analytical methods have been applied to investigate this
emerging contaminant. Still there is uncertainty as to the baseline values for the
level of microlitter in marine environments, which is important for being able to
assess trends. Furthermore we have only begun understanding its sources and sinks.
To address these and other research questions robust, validated and comparable
analytical methods are needed. In this project current methodologies were tested
and modified for analyzing microlitter in sediment and invertebrate biota from
different aquatic environments. Recovery in the modified method for particles in
sediment increased by 18 % to 82%. For biota the optimized method gave an
increase in recovery of 63% to a total of 97%. Raman spectroscopy showed promise
for identifying microlitter from environmental samples, but certain obstacles were
identified that will have to be considered for future investigations. The
environmental measurements performed showed that microlitter was present in
85% of the biota samples investigated. It also indicated an accumulation of
microlitter higher up in the foodchain and show a significantly higher amount in
filter-feeders compared to other functional groups. In mussels the concentration
was a thousand times higher than in surrounding water and sediment. These overall
promising results with method developments are of high importance in developing
monitoring strategies of microlitter. The method for biota analysis also provides the
possibility to analyse whole-body residues and tissue concentrations of particles in
organisms, but may also be applied to stomach microplastic content-analysis for
particles as small as 1 µm. Variations between subsamples are however still high
and fit-for-purpose experimental design and statistical methods are also needed to
create robust, comparable datasets for monitoring microlitter. Furthermore there is
an urgent need to develop faster and more objective approaches to identifying and
quantifying microlitter in environmental samples. We are currently working with
several spectroscopic techniques to understand their potentials and limitations for
environmental sampling and analysis of microlitter.
TU052
A comparison of microscopic and spectroscopic identification methods for
microplastic analysis
Y. Song, Oil and POPs research group; W. Shim, S. Hong, Korea Institute of Ocean
Science and Technology / Oil and POPs research group; M. Jang, Korea Institute of
Ocean Science and Technology / oil and POPs reserch group OPRG; G. Han, Oil
and POPs research group; M. Rani, Korea Institute of Ocean Science and
Technology
The analysis of microplastics in various environmental samples requires the
identification of microplastics from natural materials. The identification technique
lacks a standardized protocol. Herein, stereomicroscope and Fourier transform
infrared spectroscope (FT-IR) identification methods for microplastics (< 1 mm)
were compared using the same samples from the sea surface microlayer (SML) and
beach sediment. Fragmented microplastics were significantly (p < 0.05)
underestimated and fiber was significantly overestimated using the
stereomicroscope both in the SML and beach samples. In the fragment, many
transparent or white fragments were identified as synthetic polymers, such as
polyethylene (PE) and polypropylene (PP) by FT-IR, but were not counted as
microplastics using the microscope. And less than 1 mm sized fragment had a
limitation of identification by microscope. In the fiber, plastic-like fibers such as
sea grass and cotton were apparently miscounted as microplastics. The total
abundance by FT-IR was higher than by microscope both in the SML and beach
samples, but they were not significantly different because of the offset of the
fragments and fiber in abundance. Depending on the number of samples and the
microplastic size range of interest, the appropriate identification method should be
determined; selecting a suitable identification method for microplastics is crucial
for evaluating microplastic pollution. Keywords: microplastics, identification,
stereomicroscope, FT-IR microscope
TU053
Mitigation of microplastics impact caused by textile washing processes.
MERMAIDS project
M. Escamilla, LEITAT / Sustainability Unit; R. Villalba, Leitat Technological
Center / Sustainability Unit; L. Piñol, L. Rodriguez, Leitat Technological Center /
Maritim Division; R. Escudero, Leitat Technological Center / FMCG Home
Personal Care; M. Brouta-Agnésa, Leitat Technological Center / RD Tectile
Technologies; M. Avella, CNR Institute for Polymers Composites and Biomaterials
/ ICTP; J. Lancharro, Polysistec S.L.; J. Dagevos, Plastic Soup Foundation /
Programs
European oceans are contaminated by marine litter, mainly by plastics.
Microplastics are particularly worrying because water treatment plants do not take
them into account in their management processes and they are deposited in
waterways and sewage sludge.The European Marine Strategy Framework Directive
(2008/56/EC) establishes a framework in order for Member States to contribute to
create a Good Environmental Status (GES) in the marine environment by 2020
through the monitoring of different indicators, among them microplastics.
Microplastic particles of synthetic clothes coming from laundry wastewater have
been encountered in marine sediments, ecosystems and runoff and sewage waters.
The “Accumulation of Microplastic on Shorelines Worldwide: Sources and sinks”
study states that “the source of the microplastic fibres in the sewage treatment
plants is most likely to be from washing machine wastewater as the mixture of fibres
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found in synthetic textiles is similar to the mixture of microplastic fibres found in
beaches at disposal sites and in the wastewater of sewage treatment plants.”. On
average, more than 1900 fibres of microplastics can be released by a synthetic
garment during one wash[1].Microplastics concentrate Persistent Organic
Pollutants via partitioning and they can be ingested by marine biota entering in the
food web[2]. The main objective of MERMAIDS is to contribute to the mitigation
of the impact caused by micro and/or nanoplastic particles resulting from laundry
wastewater on European seas’ ecosystems, by demonstrating and implementing
innovative technologies and additives for laundry processes and textile finishing
treatments. A reduction of at least 70% of the total amount of microplastic fibres
that is currently discharged in laundry wastewater is sought by means of the
improvements achieved. Policy recommendations will be set in order to promote
the widespread implementation of technologies which promote garments’
microplastics retention in washing processes contributing to reach a GES by 2020.
With the same aim in view, good practices guidelines on microplastic retaining for
plastic fibres manufacturers, textile industry, detergent manufacturers and
households will be elaborated. [1]Science for Enviromental policy.DG Env,new
alerts issue 272. 9 Feb 2012 [2]Teuten,E. et al 2007.Potential for plastics to
transport hydrophobic contaminants.Environmental Science and
Technology,41:7759-7764
TU054
Characterisation of Microplastics in Personal Care Products
K. Renner, Instiute for the Environment, Health and Societies Brunel University /
Institute for the Environment; M.D. Scrimshaw, Brunel University / Institute for the
Environment
Microplastics are synthetic contaminants which have a global distribution and are
present in the aquatic environment. Studies on plastic contamination in the aquatic
environment have focused largely on macroplastics which are greater than 5mm in
size, but recent research is focusing on microplastics which are less than 5mm in
size. This shift in research focus is partly due to microplastics being used as
ingredients in personal care products. Today, the frequent use of facial scrubs or
toothpaste which contain microplastics especially polyethylene, release unknown
quantities of microplastics through waste treatment plants to the aquatic
environment. Waste treatment plants which have fine and coarse screens do not
remove these microplastics from waste waters effectively, before discharge to the
aquatic environment. The lack of a standardised protocol for the characterisation of
microplastics has hindered progress in determining the concentration and impact on
the aquatic environment. Polyethylene microplastics in two brands of toothpaste
and facial cleansers were extracted using a density separation method and viewed
using binocular microscope equipped with QCapture Pro 5.1 imaging software, at
40X magnification on a Sedgewick-Rafter cell. The microplastics analysed in all
products were less than 1mm in diameter. Microplastics in toothpastes showed
similar size range of 80 – 433.3 µm and 80 – 431.7 µm; and facial scrubs showed
size ranges of 170 – 495 µm and 91.67 – 253.3 µm respectively. However, the
analysis of variance carried out showed that there was a significant difference (p<
0.05) in the mean size of microplastics for the four personal care products [F(3,
1596) = 494.93, p = 2.5736E-227]. In addition, final results showed that one of the
facial scrubs had a total count of 969.6microplastics per ml of product, while one of
the toothpastes had a total count of 145.2 microplastics per ml of the product. These
were the highest and lowest microplastics count per ml of the products respectively.
TU055
Microplastics in a biological wastewater treatment plant and the receiving
freshwater environment in Flanders, Belgium
L. Van Cauwenberghe, Ghent University / Laboratory of Environmental
Toxicology and Aquatic Ecology; W. Van Echelpoel, Ghent University /
Laboratory of Environmental Toxicology and Aquatic Ecology GhEnToxLab unit;
K. De Gussem, G. De Gueldre, Aquafin NV; M.B. Vandegehuchte, Ghent
University / Laboratory of Environmental Toxicology and Aquatic Ecology; C.
Janssen, University of Ghent / Laboratory of Environmental Toxicology and
Aquatic Ecology GhEnToxLab unit
The vast majority of studies dealing with microplastic pollution focus on the marine
environment as it is regarded as the ultimate sink for all littered plastic. Rivers are
often considered continuous suppliers of this waste, and sewage treatment plants
(STPs) as major sources of microplastics. Domestic sewage is polluted with
microplastics as they are used in personal care products (microbeads) and are
formed during the washing of synthetic clothes. Due to their small sizes,
microplastics are believed to pass through the STP without being retained. In order
to describe the removal of microplastic from sewage, influent, effluent and sewage
sludge were sampled and analysed for plastic content. The receiving brook and
river (Scheldt) were also monitored. Sample processing involved oxidation of
organic matter (H2O2), density separation using a high density salt (NaI) and
filtration. STP influent samples had an average microplastic concentration of 17 ± 7
plastics.L-1. A decrease in the microplastic load was observed in the effluent which
had on average 5 ± 1 plastics.L-1. This corresponds to a removal efficiency of 47%.
Microplastics are removed from the sewage as a result of (co-)sedimentation with
the activated sludge. As such, very high microplastic concentrations were detected
here: 20.2 ± 6.7 plastics.g-1 ww. We calculated that this single STP has a daily
discharge of 21.4⋅108 plastics.d -1 (1.4⋅103 plastics.inhabitant-1.d-1). Using these
figures, a daily discharge of roughly 14.6 billion plastics.d -1 is derived for the whole
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of Flanders (6.5⋅106 inhabitants). This high discharge is reflected in the microplastic
abundance detected in the surrounding freshwater environment, i.e the receiving
brook and Scheldt river: here, on average 6 ± 2 and 7 ± 2 plastics.L-1 were detected.
In freshwater sediments, the lowest abundances observed (ranging from 4,148
plastics.kg-1 to 15,111 plastics.kg-1) were higher than those reported for marine
sediments. Here, we demonstrated that STPs play an important role in the discharge
of microplastics into the aquatic environment. Even though almost 50% of the
particles are retained during the sewage treatment process, discharges into the
environment remain high, with billions of particles being released on a daily basis.
Since microplastics do not belong in sewage tackling their input into the
environment at the source (e.g. a ban on microbeads or improved technologies for
laundry washing) is the sustainable way to go.
TU056
Presence and Abundance of Microplastics in the Thames River Basin, UK.
A.A. Horton, Centre for Ecology and Hydrology; E. Lahive, Centre for Ecology &
Hydrology (NERC); C. Svendsen, CEH, Wallingford / Pollution and
Ecotoxicology; D. Read, NERC, Centre for Ecology and Hydrology / Hails Section;
D. Spurgeon, Centre for Ecology & Hydrology
The global increase in plastic production has led to growing concern about the
environmental impacts of plastics and their degradation products. Microplastics
have been extensively observed and studied in the marine environment but little is
known about their presence and abundance in freshwater environments. Although
rivers are recognised as a significant source of microplastics to the oceans, they are
seldom considered in studies of the environmental presence of microplastics and
there are no data reported to date on microplastics in UK rivers (or indeed any
freshwater bodies). This study aimed to identify and quantify the abundance and
types of plastics in the Thames Basin where population densities and sewage inputs
are well described. Ten sampling sites on the River Thames and its tributaries were
selected, ranging from densely populated, urban areas to sparsely populated, rural
areas. Sites are all downstream of sewage treatment works (STWs) serving known
populations, allowing correlation between population density with plastic types and
abundances found. In addition samples were collected from sites at known
distances downstream of STW outfalls, as well as the effluent itself, to try and
establish the proportion of plastics directly entering from STWs and its fate and
transport pathways. River sediment and water samples were collected at all sites.
Sediment samples were initially searched by eye, followed by flotation and
overflowing using ZnCl2 solution. Plastics collected from the sediments were
subsequently identified by Raman spectroscopy. Initial observations indicate that
coloured and manmade particles are obviously visible in sediments from sites with
high population densities compared to few evident manmade particles in sediments
from areas with low population densities. Further analysis will allow for correlation
of the plastic types and abundance with population density and sewage inputs to
understand the distribution of plastics in river systems.
TU057
Occurrence of microplastic in the river Rhine and Meuse delta
E. Besseling, Wageningen University & Research Centre / Aquatic Ecology and
Water Quality Management Group; E. Foekema, Wageningen IMARES; K.L. De
Hoon, Prinsentuin College Breda & IMARES / Natuur Milieu en Ruimte; A.
Wegner, Wageningen University; R. Gylstra, Waterschap Rivierenland / Kennis en
Advies; A.A. Koelmans, Wageningen University / Aquatic Ecology and Water
Quality Management Group
Microplastics are traced, hypothesized to be transported and thought to affect
organisms in several freshwater and marine systems nowadays. Little is known
about the distribution of microplastic along river deltas. Here we report the first
inventory of the occurrence of microplastics that includes fresh, estuarine and
marine surface water locations of the main river delta in The Netherlands. Sediment
samples from sixteen locations were taken using a Van Veen grab or spade and
water was sampled at five locations by filtering 10 m3 in triplicate. In a laminar flow
cabin, the samples were treated by density separation, organic matter degradation
and filtration. Subsequent microscopy analysis indicates maximum concentrations
of 0.06 particles / g dry weight sediment and 0.3 particles / m3 water, with no
apparent spatial pattern present. These concentrations are in line with
concentrations found for fresh water elsewhere in Europe. The relatively low
concentrations may point to a high retention and burial of microplastic particles in
river systems upstream of The Netherlands.
TU058
Microplastic sampling in the Mediterranean Sea
F.J. Biginagwa, Department of Environmental Social and Spatial Change; B.M.
Sosthenes, K. Syberg, Roskilde University / Department of Environmental Social
and Spatial Change; H.B. Pedersen, C. Sick, Plastic Change; M. Eriksen, 5 Gyres
Institute; Y. Shashoua, The National Museum of Denmark; F.R. Khan, Roskilde
University / ENSPAC
The extent of microplastic pollution in the Southwestern Mediterranean Sea is not
yet known, although on Northwestern part has been previously studied. Plastic
samples were collected at 7 transects during a 10 day expedition from Sicily (Italy)
to Malaga (Spain) in September 2014. A 330 µM mesh manta trawl was used for
surface water sampling. Physical and chemical characterization of plastic particles
was performed with regard to size (1-< 5 and >5mm), shape (fragment, line, thin
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film, foam and pellets), color (transparent, white, black and colored), density and
chemical composition according to 5 Gyres protocol. Microplastics (< 5mm) were
more abundant than macroplastics (>5mm) across all sites. Abundance decreased
with increasing distance from the coast of Palermo to the open sea, with the highest
abundance (20717 particles per Km2) observed at the Sicilian coast. Fragments
were the dominant shape of plastics with 86% and 75% of < 5mm and >5mm sizes,
respectively. Transparent plastics comprised the majority of total plastic particles
obtained with 65% and 56% of < 5mm and >5mm sizes, respectively. Despite their
small number, plastics of >5mm weighed more than particles < 1mm. This is the
first study to assess plastic pollution levels in SW Mediterranean Sea.
TU059
Microplastics in marine and freshwater environments of northern Scotland
N.A. James, Environmental Research Institute / Environmental Research Institute;
B. Gordon, K. Boyd, University of the Highlands and Islands / Environmental
Research Institute
As plastics have become more widely used, their presence in the environment has
increased. Microplastics, small pieces of plastic measuring less than 5 mm in two of
their dimensions, may have detrimental effects on the environment and its
inhabitants. Sediment samples were collected from five marine beaches and two
freshwater lochs in Caithness in the far north of Scotland. Microplastics were
separated from sediments on the basis of density and enumerated visually using
microscopy. Microplastic particles were found in all samples. The samples ranged
from 0.07 to 37.89 pieces of plastic per 100 g. The greatest number of microplastic
pieces (440 000 per m3 sediment) was found at Scrabster Beach, whilst the fewest
(166 667 per m3) were at Loch Calder. Four of the five saltwater samples and one of
the two freshwater samples had significantly more plastic particles than in control
samples. A wide range of different coloured plastics were found with clear being
the most common, and predominantly rope fragments or fibres. In order to
determine if such materials could be a vector for polycyclic aromatic hydrocarbons
(PAHs) samples of rope from five beaches were extracted and analysed for the
presence of phenanthrene and anthracene using high performance liquid
chromatography with fluorescence detection. Extracts contained PAHs in
concentrations over 200 times that of the control samples. The presence of
microplastics, combined with their ability to adsorb PAHs in the environment
highlights the importance of understanding their source and fate in remote areas
such as Caithness, Scotland.
TU060
Plastic Pollution in the Baltic Sea - Outcomes and Observations of the Baltic
Sea Expedition 2014
C. Schoenlau, Institute for Environmental Research / MTM research center
Department of Science and Technology; T.M. Karlsson, Orebro University / MTM;
P. Geladi, Swedish University of Agricultural Sciences / Unit of Biomass
Technology and Chemistry; H. Grahn, Corpus Data Mining; M. Engwall, Orebro
University / MTM research center Department of Science and Technology; B. van
Bavel, MTM Orebro University; A. Kärrman, Örebro Universitet / SCHOOL OF
SCIENCE AND TECHNOLOGY
During the last decades scientists have proven that plastic in the marine system
poses a threat to several aquatic species via entanglement, ingestion and so called
“ghost fishing”. The worldwide production and consumption of plastic is constantly
growing and is about 280 million tonnes per annum. Considering surface runoff and
the lack of waste water treatment, it is very likely that some of this plastic will end
up in the aquatic system. One of the goals of the Marine Strategy Framework
Directive (MSFD), initialized by the European Union in 2008, is to reduce marine
litter that negatively affects or is likely to negatively affect marine organisms by
2020. Thus, it is crucial to evaluate the current status of marine pollution at different
sites, as well as identify and characterize the material. The Baltic Sea Expedition
was undertaken in Sweden during August 2014, starting in Gothenburg and ending
in Stockholm, on the sailing boat Sea Dragon. Sampling the open water in
Skagerrak, Kattegat, the Baltic Sea and Gulf of Bothnia was performed during three
weeks using a manta trawl and a specially designed high volume plankton pump.
Both, manta trawl and plankton pump, were used for surface water sampling. The
pump was constructed to sample micro plastic by pumping sea water through three
different metal filters in series with the mesh size of 500, 300 and 50 µm. For the
pump a sampling time of 60 - 120 minutes on each site was used. The manta trawl
had a mesh size of 333 µm and a length of 3 m. It was towed at between 0.5 and 1.5
m/s on the side of the boat for 60 minutes at every sampling point. During the
sampling campaign 12 pump samples and 27 trawl samples from different sites
were obtained. These samples were analysed for the amount, size fractions and
identity of micro plastic by using stereomicroscopy to distinguish between natural
and anthropogenic particles. Furthermore a new approach in the identification of
the plastic material was carried out by using hyperspectral imaging to obtain
spectral information of the different plastic materials. Therefore a Videometer, a
Malvern and a MicroNIR camera (Near Infra Red) were tested. Based on spectral
information of reference plastics a model was created that should be able to detect
micro plastic in the samples. Further studies of the sampled micro plastic aim at the
detection of persistent organic pollutants that might be absorbed to the material by
using chemical and bioassay analysis.
TU061
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Assessment of microplastic contamination on beaches in South Korea
Y. Song, Oil and POPs research group; W. Shim, S. Hong, Korea Institute of Ocean
Science and Technology / Oil and POPs research group; M. Jang, Korea Institute of
Ocean Science and Technology / oil and POPs reserch group OPRG; G. Han, Oil
and POPs research group; M. Rani, Korea Institute of Ocean Science and
Technology
The composition and distribution of microplastics in twelve beaches along Korean
coast and six beaches of Geoje Island affected by riverine discharge from nearby
Nakdong River were determined in 2012 and 2013-2014 respectively. On the
beaches, ten quadrats (0.5 m x 0.5 m) were randomly placed along the
high-stranded line and 1L sand passed through a 1 mm sieve was collected. In the
laboratory, 50 mL sand from each 1L of ten quadrats was sub-sampled to make a
composite sample (500 ml) representing each beach. The microplastics were
separated with sediment using saturated NaCl solution. Supernatant was filtered
through a 1.2 μm filter paper and plastic like particles on the filter papers were
identified with a FT-IR microscope. The abundance of microplastics from eighteen
beaches was in the range of 12-9,280 particle/L-sediment. The mean abundance of
microplastics (< 1mm) from six beaches of Geoje (2,721 particles/L-sediment) was
significantly (p< 0.05) higher than those in others beaches (213
particles/L-sediment). The beaches in the East coast of Geoje Island were severely
contaminated by microplastics. Among the five categories of microplastics
(fragment, fiber, spherule, sheet and expanded polystyrene (EPS)), fragment type
accounted for the highest portion (50-100%) in the 12 beaches, while in
Gangneung, the highest portion was fiber (50%) and in 5 beaches were EPS
(49-100%). In polymer composition, polypropylene, polystyrene (expanded) and
polyethylene accounted for 30%, 29% and 22%, respectively. The unit used to
compare abundance of microplastics with other countries was converted from
particles per liter to particles per meters cubed and particles per meters squared. The
abundances of microplastics in beaches of Korea were orders of magnitude higher
than those reported in the world. Keywords: microplastics, distribution, beach,
Korea
TU062
Towards a baseline database of microplastics contamination in Scottish
Marine Environments
N.E. Mearns, S.J. Paterson, M.G. Hartl, Heriot-Watt University / Centre for Marine
Biodiversity and Biotechnology School of Life Sciences
Microplastics are defined as fibrous or particulate pieces of plastic smaller than
5mm and are commonly found in seawater, intertidal sediments, and other coastal
environments. These plastics can enter the marine environment from the
breakdown of macroplastics discarded at sea or onland as well as from consumer
products containing microbead technologies. They have recently become an area of
interest because of potential health risks they may pose to marine organisms.
Microplastics have been shown to absorb toxic and persistent bioaccumulative
compounds from seawater, including metals and persistent organic pollutants
(POPs), which can be taken up and biomagnified up the food chain. In recent years
the UK has taken a stronger stance on reducing plastic pollution around the coast
with more focus put on recycling plastics. Microplastics need to be monitored in
order to evaluate the effectiveness of the Scottish Government’s initiatives to
reduce plastic debris in the environment. The aim of the present study, therefore,
was to initiate the development of an hitherto lacking quantitative marine baseline
microplastic database, for Scotland, starting with the Firth of Forth. This was done
by taking intertidal sediment samples around the Forth, from Musselburgh on the
South shore around to Burntisland on the North shore. Fragments were examined
through the process of precipitation/floatation in a supersaturated sodium chloride
solution and filtering the supernatant. The material retained on the filter was
examined and sorted using a high powered dissecting microscope. Plastic particles
or fibres were counted and representative particles removed for polymer
identification using Raman microscopy. Using GIS to create a distribution map, the
initial data suggest that sites with muddier sediment had less microplastic debris
compared to sites with sandy sediment, and show that the majority of plastics found
were fibrous, mainly polypropylene, with a range of different colours and sizes.
Furthermore, on several sites along the North shore there was a substantial number
of larger plastic nurdles scattered along the shore. Acknowledgements This project
was partly funded by a Heriot-Watt Crucible V Interdisciplinary Research Fund
grant.
TU063
Distribution and quantification of microplastics present in mussels along the
Scottish coast
A. Catarino, Heriot-Watt University / School of Life Sciences; W. Sanderson,
Heriot-Watt University / Centre for Marine Biodiversity Biotechnology; T.B.
Henry, Heriot-Watt University / School of Life Sciences
The presence of small (< 5 mm) plastic debris, microplastics (MPs), in aquatic
environments is recognised as among the highest international issues for
environmental science and policy. Microplastics can be found in aquatic
environments in suspension and/or associated with sediments and marine
organisms can ingest MPs, raising concerns that negative effects may occur.
Documentation of the presence and abundance of MPs in marine environments is an
important initial step towards assessment of MPs effects on organisms.
Microplastics have been found in most coastal areas where their presence has been
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investigated, but little is yet known about the abundance and types present on the
Scottish coast. Preliminary (unpublished) results from Scotland show that
microplastics can be found both among sediments and in the lumen of fish digestive
tracts, especially near urban areas. Our goal was to establish a standardised
procedure for extracting and quantifying the presence of MPs in marine mussels,
and to apply this procedure to inter and subtidal species from the East and West
coasts of Scotland. The intertidal species was Mytilus edulis and the subtital species
was Modiolus modiolus. Methods for extraction and quantification of MPs from
marine organisms have not been established, and some traditional methods (e.g. use
of strong acids or bases) for extracting substances from tissues are likely to damage
MPs. We have compared previously reported methods and developed a new method
based on enzymatic digestion that is relatively easy, reproducible, and provides
good recovery rate of MPs from spiked tissue samples. Mussels collected from
various field sites on the East and West coast of Scotland are being processed
according to this procedure and we anticipate providing information on the level of
MPs contamination in mussels according their site of collection and habitat. A field
campaign is underway that involves transplantation of M. edulis into purpose built
cages and use of passive water samplers to quantify MPs presence and abundance at
specific sites on the Scottish coast.
TU064
Microplastic in a macro filter feeder: humpback whale Megaptera
novaeangliae
E. Besseling, Wageningen University & Research Centre / Aquatic Ecology and
Water Quality Management Group; J.A. Van Franeker, M.F. Leopold, E.L. Bravo
Rebolledo, S. Kuehn, L. Mielke, E. Heße, IMARES / Institute for Marine
Resources Ecosystem Studies Wageningen UR; A.A. Koelmans, Wageningen
University / Aquatic Ecology and Water Quality Management Group
Marine filter feeders are suspected to be exposed to microplastic because of their
selection of small particles as food source. Bivalve, worm but also whale species
feed by means of filtering, thereby harvesting small particles from large water
volumes. Macroplastic, as well as phthalates possibly serving as indicators of
microplastic, were found in whales before. This study is the first to show the
presence of microplastic in the intestines of a humpback whale (Megaptera
novaeangliae), which stranded in the Netherlands in 2012. After cutting away the
left sided blubber and ribcage, part of the stomach and intestines were removed.
These were dissected, contents were rinsed sequentially over 1 mm and 0.5 mm
sieves, dissolved in 10% potassium hydroxide and washed in double bags (mesh
120 µm and 300 µm) in a washing machine. From the remaining dried material,
possible synthetic polymer particles were selected based on density and appearance
and subjected to Fourier transform infrared (FTIR) analyses. The obtained FTIR
spectra were compared with reference spectra by linear regression in ‘R’ statistical
software. Particles for which the comparison with reference spectra had a quality
index (R2) of > 0.7 were identified as synthetic polymers. Several polymer types
were found in the processed stomach and intestine content, in varying particle
shapes: threads, sheets and fragments. The diversity in polymer types and particle
shapes found, can be interpreted as a representation of the varying characteristics of
marine plastic and the unselective way of ingestion by Megaptera novaeangliae.
TU065
Feedbacks between bioturbation and microplastic at the sediment-water
interface
E. Besseling, Wageningen University & Research Centre / Aquatic Ecology and
Water Quality Management Group; E. Foekema, Wageningen IMARES; Y. Ren,
Wageningen University & Research Centre / Aquatic Ecology and Water Quality
Management Group; M. Van den Heuvel-Greve, Wageningen IMARES / Marine
Coastal Systems; A.A. Koelmans, Wageningen University / Aquatic Ecology and
Water Quality Management Group
Dynamic processes at the sediment-water interface are crucial for either burial or
resuspension of microplastics in aquatic systems. Biofouling and subsequent
settling are thought to remove microplastics from the water phase, to enhance
sediment concentrations and therewith to affect benthic organisms. It is unknown
whether bioturbation affects the role of sediments as a sink for microplastics.
During a 28 d exposure assay with 10-180 µm polyethylene, microplastic
concentrations in water and sediment were monitored in systems with and without
the bioturbating marine lugworm Arenicola marina. Additionally, survival, feeding
activity, body weight, and microplastic in faeces, gut content and tissue of A.
marina were studied. Microplastic appeared to negatively affect the feeding activity
of A. marina, which is in line with earlier reports. Microscopy analyses showed
occurrence of microplastic in the gut content, while no indication of transport into
tissues was found. A. marina appeared to enhance the concentration of microplastic
in the overlying water compartment. This study therefore shows that besides effects
of microplastics on organisms, organisms can also affect microplastic distribution
in surrounding compartments, implying a direct feedback between microplastic fate
and effects. Using a simple sedimentation-resuspension model, the biodiffusion
coefficients were derived from the experimental data. Bioturbators can be
hypothesized to affect the relative importance of sediments being a sink and the
temporal bioavailability of microplastics.
TU066
Nanoplastic in the Aquatic Environment
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A.A. Koelmans, Wageningen University / Aquatic Ecology and Water Quality
Management Group; E. Besseling, Wageningen University & Research Centre /
Aquatic Ecology and Water Quality Management Group; W. Shim, Korea Institute
of Ocean Science and Technology / Oil and POPs research group
An increasing body of literature reports on the abundance and effects of plastic
debris, with an increasing focus on microplastic particles smaller than 5 mm. It has
often been suggested that plastic particles in the < 100 nm size range as defined
earlier for nanomaterials, may be emitted to or formed in the aquatic environment.
Nanoplastics is probably the least known area of marine litter but potentially also
the most hazardous. This poster provides a review on sources, effects and hazards
of nanoplastics. Detection methods are in an early stage of development and to date
no nanoplastics have actually been detected in natural aquatic systems. Various
sources of nanoplastics have been suggested such as release from products or
nanofragmentation of larger particles. Nanoplastic fate studies for rivers suggest an
important role for sedimentation of hetero-aggregates, similar to that for
non-polymer nanomaterials. Some prognostic effect studies have been performed
but effect thresholds for nanoplastics probably are higher than nanoplastic
concentrations expected in the environment. The high surface area of nanoplastics
may imply that toxic chemicals are bound by nanoplastics, possibly increasing
overall hazard. Release of non-polymer nanomaterial additives from small product
fragments may add to the hazard of nanoplastics. Because of the presence of such
co-contaminants, effect studies with nanoplastics pose some specific practical
challenges. We conclude that hazards of nanoplastics are plausible yet unclear,
which calls for a thorough evaluation of nanoplastic sources, fate and effects.
TU067
Sorption of polar and non-polar organic compounds by microplastics
T. Hüffer, T. Hofmann, University of Vienna / Department of Environmental
Geosciences
Over recent years, the presence of plastic debris has become an issue of public
concern as well as among scientist and regulators[1]. While so far the majority of
studies have investigated the occurrence of microplastics (MP) in marine
environments, there have few but growing number of reports on the occurrence of
plastic debris in non-marine aquatic ecosystems. The input of MP presents a
potential hazard to environmental ecosystems resulting from entanglement or
ingestion of these particles by organisms[2]. There has also been a growing concern
about an “indirect” effect, which results from plastic particle acting as a
contaminant carrier[3]. To this end, sorption of organic compounds by MP is an
important processes as it may affect the compound distribution in sediments and
aqueous phases. For example, strong sorption of organic compounds by
microplastics, even at comparable low sorbent concentrations, could consequently
result in a decrease of the (free) available aqueous concentration of these
compounds in sediments. Thus, a detailed knowledge of sorption properties of
microplastics is of crucial importance and will significantly contribute to the
discussion on potential relevance of the presence of microplastics in the
environment. To date, research on sorption by MP mainly focusses on the
investigation of individual sorption mechanisms by a rather limited number of
sorbate compounds. As a consequence, there are significant gaps in knowledge with
respect to a fundamental and systematic understanding of the relevant sorption
mechanisms. Both compound-specific factors and polymer properties need to be
considered for a comprehensive understanding of the relevant interactions.
Recently observed differences in sorption strength between different sorbates could
not be ascribed purely to a sorbent size effect, but may also be affected by
contributions from individual interactions[4]. In this contribution, we therefore
combine sorption isotherm analysis of selected polar and non-polar aromatic
organic probe sorbates and extensive solid phase characterization data of most
commonly found MP. The results are expected to contribute to a better
understanding of the molecular interactions to occur in the environment. [1] Cole et
al. (2011) Mar.Pollut.Bull., 62, 2588-2597. [2] Wright et al. (2013) Environ.Pollut.,
178, 483-492. [3]. Rillig (2012) Environ.Sci.Technol., 46, 6453-6454.[4] Guo et al.
(2012) Environ.Sci.Technol., 46, 7252-7259.
TU068
GC-MS screening of additive chemicals in plastic products from beaches and
local markets
M. Rani, Korea Institute of Ocean Science and Technology; S. Hong, Korea
Institute of Ocean Science and Technology / Oil and POPs research group; M. Jang,
Korea Institute of Ocean Science and Technology / oil and POPs reserch group
OPRG; G. Han, Oil and POPs research group; Y. Song, Korea Institute of Ocean
Science and Technology; W. Shim, Korea Institute of Ocean Science and
Technology / Oil and POPs research group
Plastics are utilized in various applications because of their versatile characters.
Due to their formulation and/or processing, these synthetic polymers contain
additives and impurities which may leach out under conditions of use and
accumulate in environment. The threat of plastics pollution to the marine
environment has been ignored for a long time, and its seriousness has been only
recently recognised. Therefore, to check the role of plastic debris in spreading these
chemicals as contaminants in marine environment, a number of marine debris were
collected from coastal beach and sorted to food (bowl, straw, cider and water
bottles, packaging films of cookies, tiffin box etc.), aquaculture (buoys, buoy rope,
ropes, eel fish trapper, fish trapper float, fish trapper disassembler) and general uses
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(rope, birthday bomb, polythene bag and writing pen). Simultaneously fresh
plastics (same or same brand) were also bought from local market. This screening
consists of two steps; first the identification of the plastic using FTIR and second
the sonication-assisted extraction of the material using dicholoromethane. Total 43
plastic samples (25 new and 18 debris) belong to the different polymers
(PP>PE>PP+PE>PET>poly(acylene:styrene) were analysed by GC-MS in full scan
mode and chemicals were identified using NIST library. A database on the presence
of 353 different chemicals were grouped into monomers, oligomers, intermediates,
antioxidants, compounds for dyes and inks, flame retardants, plasticizers,
lubricants, UV-stabilizers and agents for vulcanization. The benzotriazole UV
stabilizers (BUVSs) such as UV-326, UV-327, UV-328 and UV-320, uvinual
MC80 (2-propenoic acid 3-(4-methoxyphenyl)- 2-ethylhexyl ester), butylated
hydroxyl toluene (BHT), irganox 1076, irganox 1010, di-2-ethylhexylphthalate
(DEHP), dibutylphthalate (DBP), antioxidant no 33
(2,4-bis(1,1-dimethylethyl)-phenol), dioctyl phthalate, diisooctyl phthalate,
hexanoic acid 2-ethyl-Hexadecyl ester, hydrocarbons including chlorinated were
most frequently detected in new and debris plastic samples. The comparison of total
ion chromatogram of fresh and debris plastics clearly indicated the leaching and
absorption of these chemicals in environment. Therefore, it can be assumed from
the results that the plastics found at coastal beaches can be media for transferring
these additives in marine environment.
TU069
The effect of particle size on POP sorption to microplastics
E. Troia, University of Amsterdam / IBED; R. Helmus, University of Amsterdam;
J. Westerveld, J. Parsons, University of Amsterdam / IBED
The distribution coefficients of polycyclic aromatic hydrocarbons (PAHs) and
polybrominated diphenyl ethers (PBDEs) between salt water and different sizes of
polystyrene (PS), polypropylene (PP) or polyethylene (PE) were determined. The
polymer sizes ranged from mm to µm particles and nm-sized particles were
included for PS. A passive dosing system with silicone O-rings was used to provide
a constant concentration of the poorly water soluble compounds in an equilibrium
sorption experiment of >30 days. Phenanthrene adsorption was estimated to be
almost one order of magnitude stronger to nm-sized PS compared to that for
µm-sized PS. Adsorption of pyrene was 0.8 orders of magnitude stronger to
µm-sized PP compared to mm-sized PP. In contrast, no significant differences were
seen for PAH sorption to the three sizes of LD-PE polymer. Overall, an increasing
trend was demonstrated for the adsorption of several hydrophobic contaminants to
smaller plastic particles with increasing specific surface area. At PAH
concentrations comparable to those in oceans a 6 fold concentration increase was
estimated for PP particles that were 10 times smaller in diameter. Although the
results were not sufficient to determine if degrading plastics need to be considered
as sink and transport vector for hydrophobic contaminants, they do indicate that
further studies, preferably with higher log KOW compounds, and including more
nano-sized plastics are needed.
TU070
Evaluation of desorption kinetics for persistent organic pollutants (POPs)
from microplastics (MPs)
H. Lee, Division of Environmental Science and Ecological Engineering; W. Shim,
Korea Institute of Ocean Science and Technology / Oil and POPs research group; J.
Kwon, Korea University / Division of Environmental Science and Ecological
Engineering
Marine microplastics (MPs) are thought to hold high sorption capacity for
persistent organic pollutants (POPs). It is suspected that the fate of POPs in the
marine environment is influenced by the strong potential of MPs sorbing them. For
example, sorbed POPs on MPs may exhibit “shuttle” effects on the
bioaccumulation in marine organisms. However, the rate of sorption to and
desorption from MPs has not been extensively evaluated to quantify the
contribution of these effects to the accumulation of POPs. Desorption of POPs from
MPs can be considered to occur via two processes: internal diffusion in the plastic
phase and phase transfer from plastic to water driven by activity gradient. In this
study, a desorption model for POPs from MPs was developed and evaluated using
laboratory measurement of desorption rates. Internal diffusion coefficients (Dplastic),
an important parameter determining the overall desorption rate, were determined in
separate experiments. Six compounds - a-, b-, g-, and d-hexachlorocyclohexanes,
pentachlorobenzene, and hexachlorobenzene - were chosen as model POPs
covering wide range of hydrophobicity with known partition coefficients between
plastic phases and seawater. Two polymers - polyethylene (PE), and polypropylene
(PP) - were used as model MPs because of their abundance in marine environments.
Values of Dplastic were determined by measuring the rate of diffusion through
separate thin plastic films. The overall desorption rate of POPs from MPs was
determined in a batch test. To model infinite sink, sufficiently high volume of
polydimethylsiloxane (PDMS) was added in seawater containing MPs suspension
initially loaded with POPs. Time-course changes in the concentrations in MPs,
seawater, and PDMS were monitored over 14 days. The values of Dplastic were
higher in PE than in PP for all POPs tested and they ranged 10 -15 to 10-14 m2•s-1.
Rapid desorption occurred within 24 h followed by slow decrease in the
concentration of POPs in MPs for 14 days. The apparent desorption was
well-explained by the two-stage desorption model. The findings suggest that
internal diffusion in the plastic phase is a key process determining bioavailability of
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POPs sorbed to MPs.
TU071
Size-segregated HOCs contents in field-collected microplastics
I. Kim, Incheon National University / Department of Biology; S. Noh, Incheon
National University / Department of Marine Science; S. Kim, Department of
Marine Science, College of Natural Sciences, Incheon National University /
Department of Marine Science
Microplastic contamination is an emerging issue in conservation of marine
ecosystem. Expanded polystyrene (EPS), one of plastic polymer, is widely used in
marine environment as aquaculture buoy and packing materials. A number of used
EPS is lost and transported via current and wind to other region. Unlike other plastic
debris, these transported EPS buoy is easily fragmented to smaller particles and is
segregated to particles with various sizes from nanometers to micrometers by
weathering on beach where they reached. EPS was known to be a major constituent
(on basis of counted number) of microplastics as well as debris found on
high-stranded line of coastal sand beach. According to a recent study (abstract No.
301, 24th EU SETAC), considerable amounts of hexabromocyclododecanes
(HBCDs) of several mg/g was detected from EPS buoys. This flame-retardant
chemical newly listed-up in the Stockholm Convention can be easily released to
environments (air or seawater) when EPS is fragmented because HBCD is not
chemically bond to EPS but an additive. This indicates the possibility of EPS as a
strong source of HBCD in marine environments. In this study, we collected EPS
particles at each five stations of several sand beaches and sorted EPS with size as
for particles over 1 mm and thereafter measured HBCD contents in each size group
of EPS particles. From this study, we expect to be able to determine HBCD release
rate by weathering (i.e., fragmentation) under the field condition.
TU072
Can beach-collected microplastic pellets be an alternative matrix to represent
the contamination level of HOCs in local marine environment?
D. Chae, Department of Marine Science Colleage of Natural Sciences Incheon
National University; S. Kim, Department of Marine Science, College of Natural
Sciences, Incheon National University / Department of Marine Science
Seawater is a medium for marine organisms directly exposed to pollutants.
However, it is a great challenge to monitor extensively in time and space
hydrophobic organic chemicals (HOCs) in seawater owing to difficulties in
detection of trivial levels and variation of concentration via currents. Hydrophobic
organic chemicals (HOCs) such as persistent organic pollutants sorbs to the organic
matter of solid matrix in the marine environment. Thus, HOCs in sedentary marine
organisms such as mussel and oyster and sediment has been monitored (called
“mussel watch program”) as an alternative to monitor contamination in marine
environment. Recently, “pellet watch program” in which HOCs adsorbed on
microplastic pellets collected at local beaches are measured is suggested to
determine and compare HOCs contamination in coastal environment because
microplastic pellets is known as another organic matrix to adsorb HOCs in
seawater. Unlike sedentary organisms or bed sediment, however microplastic
pellets collected beach sediment is exposed to air permanently after moved to beach
sediment and thus HOCs on the beach-pellets can experience other fates by
evaporation and/or pellet weathering. Furthermore, residence time of pellets in
seawater before reaching beach can be different locally. This indicates a possibility
for pellet-associated HOCs (mostly, adsorbed HOCs) not to represent the local
contamination status, unlike sedentary organisms and marine bed sediment which
contact with seawater permanently or semi-diurnally. In this study, we collected the
pairs of oyster-mud flat sediment-pellets from 13 beaches in Incheon/Kyeonggi
coast of South Korea. After sorting pellets with the same size, weathering extent,
and source polymer, HOCs concentration adsorbed on pellets will be compared
with those in oyster and bed sediment collected the same beach. The result is
expected to answer to the question of “is pellet-watch still applicable to HOC
monitoring in local-scale marine environment?”.
TU073
Distribution of polybrominated diphenyl ethers (PBDEs) in microplastics in
coastal waters and open ocean : application of International Pellet Watch
H. Takada, Tokyo University of Agriculture and Technology / Laboratory of
Organic Geochemistry LOG; R. Yoshida, Y. Okazaki, K. Tanaka, K. Mizukawa, R.
Yamashita, Tokyo University of Agriculture and Technology; N. Trenholm, Ocean
Research Project
PBDEs with less than 8 bromines are regulated by Stockholm Convention, because
of their toxicity and persistence. Higher brominated congeners have not been
regulated, although their debromination to lower and toxic congeners has been
indicated. Higher brominated congeners have been detected in mm-size in marine
environments. Their transfer from ingested plastics to organisms has been also
suggested. However, our understanding of presence and distribution of PBDEs in
microplastics are still limited. Thus, we applied International Pellet Watch to
understand the distribution and sources of PBDEs in microplastics. We analyzed
PBDEs in plastic resin pellets collected from several locations in the world
including remote island (Galapagos Island), industrially developed countries (USA
and Japan), industrially developing country (Belize). PBDEs and PCBs in the
plastics were determined by GC-MS following solvent extraction. Concentrations
of lower brominated congeners were higher in USA and Japan. However, moderate
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concentration of lower brominated congeners was observed in pellets from Belize,
though the PCB concentration was in background level. This is probably due to
current inputs of PBDEs occurring in industrially developing country. Higher
brominated congeners, mainly BDE209, was sporadically detected in pellets from
USA and Japan. These suggest that BDE209 is compounded into plastic resin
pellets intentionally or unintentionally (i.e., transfer from former products through
recycling). Additives are desorbed from plastics during floating and fragmenting in
the ocean. We collected microplastics from water samples in Tokyo Bay and sorted
into two size fractions (315 µm – 1000 µm and 1000 µm to 5000 µm) and analyzed
for PBDEs and PCBs. Lower brominated congeners as well as PCBs were detected
in both fractions of plastics. Both are thought to be derived from sorption from
surrounding seawater. Higher brominated congeners were detected even in 315 µm
– 1000 µm as well as 1000 µm to 5000 µm fractions. This indicates that BDE209 is
not completely leached out and is still contained in µm-size plastics in coastal
waters. We are analyzing PBDEs in microplastics (315 µm – 1000 µm and 1000 µm
to 5000 µm fractions) in open ocean and the results will be presented on the poster.
TU074
Transfer and accumulation of organic pollutants in Atlantic salmon; Effect of
incorporation of plastic particles in feed
M. Kotterman, IMARES / Fish; B. Larsen, University of Mississippi /
Pharmacology; J. Sloth, DTU Technical University of Denmark / Food; K. Granby,
DTU Technical University of Denmark
One of the objectives of the EU project ECSafeSEAFOOD is to assess food safety
issues related to priority contaminants present in seafood as a result of
environmental contamination, including those originating from harmful algal
blooms and those associated with marine litter. In natural waters as well as in
aquaculture carryover of contaminants from feed, suspended matter and water to
fish can take place. In order to prioritize how to mitigate the levels of contaminants
in the fish for human consumption the carryover should be estimated and modelled.
The transfer and accumulation of relevant priority contaminants from feed to fish,
as well as depuration of the fish is studied in an experiment with salmon, as case
study for fish of high European dietary consumption. Control feed with low
contaminant levels and feed spiked with contaminants at levels relevant for
European waters are fed to the fish. To assess the effect of marine litter, ie
plastic, on the level and type of contaminant uptake, the feeding experiment is also
performed with inclusion of non-contaminated polyethylene microplastics (2%
w/w, LDPE 125-250 µm) in both types of feed. The fish are kept in 600 L cages
with a maximum of 100 kg fish each (full size) with saltwater and a flow-through
system at DTU aqua Denmark. The exposure (feeding) period is 12 weeks,
followed by an eight week depuration period. Samples (filets) will be taken every
tree weeks during exposure and two weeks during depuration. The contaminants
being studied are brominated flame retardants, fluorinated compounds, PCBs and
methyl mercury. In this poster we will show the preliminary results concerning
PFCs as well as PCBs; uptake from the feed in the presence or absence of plastic
particles. Acknowledgement - The research leading to these results has received
funding from the European Union Seventh Framework Programme
(FP7/2007-2013) under the ECsafeSEAFOOD project (grant agreement n°
311820).
TU075
Modeling the relationship between POPs in ingested plastic debris and in
tissue of Norwegian Northern Fulmars
D. Herzke, NILU - Norwegian Institute for Air Research / MILK; B. Koelmans,
Wageningen University; T. Anker Nielsen, M. langset, NINA
Plastic has become a major part of marine litter and may threaten marine
ecosystems seriously.. Marine plastic can also act as a vector for transfer of
hydrophobic chemicals polluting the oceans, potentially increasing the hazards of
plastic to marine life . Recently, plastic-inclusive bioaccumulation models have
been shown to be helpful tools to mechanistically understand transfer to marine
organisms. In Europe, Northern fulmars have been used for quite some time to
monitor plastic ingestion by seabirds, due to their longevity and spending almost
their whole life off shore. Few data exist for Northern fulmars from Norwegian
waters, but the load of plastic particles in fulmars beached in SW Norway is
monitored annually as a contribution to EcoQO monitoring implemented by
OSPAR (e.g. van Franeker et al. 2011). In 2012 and 2013, 84 fulmars were
unintentionally caught as by-catch on long-lines off the coast of Northern Norway.
Liver and muscle samples were collected together with plastic particles found in the
stomach of each individual. Plastic particles (particles asn well as fibres) were
found in 82% of the birds stomachs, ranging from 1 to 127 pieces (0.002 - 0.725 g)
per individual. Liver, muscle and plastic pieces were analysed for persistent organic
pollutants in selected individuals (n=30). Birds with a high, medium and no load of
ingested plastic were selected for comparison. The correlations (r2) of POP
concentrations between liver and plastic samples origin from the same individual,
ranged between 0.46 (PCB153 and 0.88 (p,p’-DDE). No correlation was found for
PBDEs. Muscle samples of birds with ingested plastic did show no elevated levels
compared to muscles of birds which did not ingest plastics. We implemented a
novel plastic-inclusive bioaccumulation model for the fulmars. The model used the
gradient between ingested plastics and bird lipids to calculate the driving force for
transfer, used a gut clearance of ~70% of the ingested plastic per day and was
applied to mechanistically explain the observed bioaccumulation data. When
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estimating the contribution of POP intake caused by the ingested plastic, a median
contribution of 0.4, 0.3 and 7.0 ng/ ingested plastic of sumPCB, sumPBDE and
sumDDTs can be found.
TU076
Adsorption of polycyclic aromatic hydrocarbons and AhR-mediated agonistic
activity of lipophilic extracts of different plastic types after deployment in the
San Diego Bay, California
M.M. Lam, RWTH University Aachen / MTM research center Department of
Science and Technology; M. Larsson, Orebro University / MTM research center
Department of Science and Technology; C.M. Rochman, UC Davis / Department of
Ecology; G. He, University of California; M.S. Denison, University of California /
Department of Environmental Toxicology; M. Engwall, Orebro University / MTM
research center Department of Science and Technology
Plastics make up the most of the marine litter worldwide and due to their
persistency they are distributed all over the world. The composition of plastic is
organic polymers and different additives (e.g. plasticiser, flame retardant,
pigments), which gives desired properties for specific applications of the plastic.
However many of those additives are hazardous for human health and wildlife. In
addition environmental contaminants from the aquatic environment can sorb to the
plastic debris. The ingestion of plastic debris by marine animals, i.e. fishes,
seabirds, turtles and invertebrates leads to exposure to the embedded and adsorbed
chemicals of the plastic. This transport vector of chemicals into the food web can
pose a threat to wildlife and human health. The present study investigated clean
plastic pellets, which had been exposed in the sea in San Diego Bay in California at
three different locations in mesh nets submerged 0.5 m below the water surface for
9 or 12 months. Samples were extracted three times with n-hexane and PAH
concentrations were analyzed by GC-MS. In addition AhR-mediated agonistic
activity of the plastic pellets extracts was measured in the recombinant H1L6.1C2
mouse hepatoma bioassay. Total PAH concentrations varied among locations,
plastic types and different exposure time and ranged between 6.6 and 981.7 ng/g.
Most of the samples showed increasing PAH concentrations over time. In pellets
made by low density polyethylene (LDPE), PAH concentrations were significantly
higher than in the other plastic types (polypropylene (PP), polyvinylchloride
(PVC), polyethylenterephthalat (PET)). The bioassay data were in agreement with
the chemical analysis. The AhR mediated agonistic activity of PE (low and high
density) samples was also significantly higher than in the other plastic types. Our
data suggests that the adsorption and concentration of environmental contaminants
to PE is higher compared to the other types. Thus products made of PE may pose a
greater risk to marine wildlife than those, which made of PP, PVC and PET.
TU077
Bioavailability of microplastics and associated toxic substances for aquatic
organisms - a food web experiment with Artemia nauplii and zebrafish (Danio
rerio)
A. Batel, COS University of Heidelberg / Aquatic Ecology and Toxicology; M.
Scherer, University of Heidelberg; T. Braunbeck, University of Heidelberg / Centre
for Organismal Studies
In this experiment, the biotransfer of microplastics along a simulated two-organism
food chain was analyzed as well as the effect of potentially bound toxic substances
on microplastic particles by ingestion using the EROD activity test. Microplastics
are of major focus in the recent detection of new potential hazards for the aquatic
environment. Many researchers showed that microplastics are ingested by a great
variety of different organisms. Still, the one question for the major concern that all
researchers share has not been sufficiently analyzed: To which extend are
microplastics transferred via the food chain and do toxic substance attached to
microplastics become available for organisms after ingestion? The two-organism
food chain in this experiment consisted of freshly hatched Artemia nauplii and
zebrafish (Danio rerio) under laboratory conditions. We first analyzed the ingestion
of fluorescently labelled microplastics in nauplii and then the transfer and
accumulation of these particles in zebrafish offered nauplii with ingested
microplastics. Artemia nauplii can be shown to ingest microplastics already after 3
to 9 hours, and ingested microplastic particles are transferred via the simulated food
chain into zebrafish. The particles remain 4 to 5 hours within the gastrointestinal
tract of zebrafish before defecation. Histological analyses show the accumulation
and movement of the particles within the gastrointestinal tract of zebrafish. In order
to analyze the effect of potential attached substances on zebrafish, microplastic
particles were spiked with substances known to induce CYP 1 A activity, and the
EROD activity was then, after ingestion of these particles, tested in livers and gills
of zebrafish. With this experiment, the fate and hazard of environmental
microplastics and associated toxic substances in the aquatic environment can be
traced.
TU078
Interactions of microplastics with freshwater mussels (Anodonta anatina)
I. Paredes Losada, Doñana Biological Station CSIC / Department of Conservation
Biology; E. Besseling, Wageningen University & Research Centre / Aquatic
Ecology and Water Quality Management Group; B. Koelmans, Wageningen
University
The presence of microplastics in freshwater ecosystems has been reported recently
and new investigations focus on assessing the potential risk that these particles may
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cause while flowing their way to the oceans. However, little is still known about
their fate and impact on the freshwater community. Microplastics are particles of <
5mm in diameter that can easily be ingested by a wide range of aquatic organisms,
especially by filter feeders. Among them, bivalves are one of the most efficient
filter feeding groups spread worldwide, which feed on all kind of suspended
particles such as diatoms, algal cells, bacteria, small zooplankton and detritus. It is
expected that suspended microplastic particles are likely to be filtered by bivalves
as well. Here, we present an experiment conducted under laboratory conditions,
aiming to assess the filtration and excretion of microplastic over time by adult duck
mussels (Anodonta anatina). We used green fluorescent polyethylene (PE)
microspheres ranging from 10 to 90 µm in diameter. A total of four treatments with
different PE concentrations (0.01, 0.1, 1 and 10 mg/L) and the control (without PE)
were performed and replicated in 45L-aquaria filled with 20L of copper-free tap
water. Three mussels were placed in each aquarium and maintained under same
light, temperature and aeration conditions in a climate room. Mussels were fed daily
on a mixture of instant algae during the 5 day exposure assay. Every 24 hours water
and excreted material (faeces and pseudofaeces) were collected. Valve opening and
movement were also monitored daily. All the samples were analysed for
microplastics by UV flow cytometry. Particle size was also analysed by flow
cytometry and contrasted with measurements of particle diameter under the
microscope. Observations on valve opening and excreted material showed that
mussels were actively filtering in all treatments including the control. No treatment
effect was observed in valve opening. Concentrations of microplastics were in all
cases higher in the excreted material than in the water.
TU079
Long-term exposure of weathered microplastics from toothpaste to mussels
(Mytilus galloprovincialis) - a case study
I. Nerland, Ecotoxicology and Risk Assessment; M. Blazquez, Marine Renewable
Resources; P. Thomas, CEHTRA SAS / Ecotoxicology and Risk Assessment
Keywords: Microplastics, toothpaste, weathered, long-term Microplastics are
small plastic particles or fibers ubiquitously spread in the marine environment. This
is threatening wildlife since several species are known to ingest microplastics. One
source of microplastics released into the ocean is primary microplastics used in
personal care products. These typically are released in treated wastewater, with an
estimated use of 2.4 mg of microplastic/person/day of primary microplastics. Most
microplastic exposure studies to date have used pre-labeled fluorescent spheres but
to the best of our knowledge, this is the first report showing the effects of exposure
tomicroplastics (polyethylene ; >50 µM) isolated from toothpaste. With this
purpose, blue mussels (Mytilus galloprovincialis) were exposed to “raw” and
weathered microplastics using a chronic semi-static system over 21 days with 4
sampling points (day 0, 5, 9 and 21). Several endpoints were measured, including
filtration rate, histological organization, uptake in several tissues, DNA-damage,
growth and condition index. Our results showed differences in filtration rates
between the different exposures, indicating possible adverse effects of
toothpaste-derived weathered microplastics on a marine species.
TU080
Effects of microplastics on the toxicity of cephalexin to the common goby
(Pomatoschistus microps) and modulation by temperature: predatory
performance and biomarkers
E. Fonte, ICBAS CIIMAR University of Porto; P. Ferreira, ECT Oekotoxikologie
GmbH; L. Guilhermino, CIIMAR University of Porto
The contamination of estuaries by microplastics (MP) and pharmaceuticals and the
effects of temperature on the toxicity of these substances raise a high concern in
relation to their potential adverse effects on environmental and human health. More
knowledge is needed to improve the basis for the risk assessment of these stressors.
Thus, the effects of MP on the toxicity of cephalexin (CEP), a widely and
intensively used antibiotic, to the common goby (Pomatoschistus microps), a
key-stone species in several European ecosystems, were investigated at 20ºC and
25ºC. Short-term (96h) laboratory bioassays with early P. microps juveniles
exposed to CEP alone and in combination with MP were carried out at both
temperatures. Post-exposure predatory performance (PP), the activity of the
enzymes acetylcholinesterase (AChE) and glutathione S-transferases (GST), and
lipid peroxidation levels (LPO) as effect criteria. At 20ºC, exposure to cephalexin
alone (low ppm range) significantly decreased the PP and increased GST activity;
under simultaneous exposure to cephalexin and MP, the effects on PP and GST
increased and AChE was significantly induced. The 5ºC of temperature rise
increased the toxic effects of MP and CEP. These findings highlight the importance
of considering temperature variation of the risk assessment of chemicals.

Wildlife ecotoxicology from molecular to population effects
(P)
TU081
Temporal variation of Water vole exposure to bromadiolone following the
recolonization of a treated plot
M. Sage, Wildlife Environment Expertises; M. Coeurdassier, University of
Franche-Comte / UMR ChronoEnvironment; I. Fourel, Vetagro-sup, campus
vétérinaire / Toxicology; R. Defaut, S. Bagnoud, FREDON Franche-Comté; P.
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Giraudoux, Université de Franche-Comté / Laboratoire Chrono-environnement
The anticoagulant rodenticide bromadiolone is widely used as plant protection
product to control Water vole outbreaks in European grasslands. Following a
treatment, vole population declines rapidly and reaches very low density 3 weeks
after bait applications. Then, the plot could be recolonized by voles coming from
surrounding plots. When buried in artificial galleries, the persistence of
bromadiolone in baits has been showed to be short (DT50 ~ 3 to 6 days). However,
baits may be stored in cavities by voles, which increases dramatically the
persistence of bromadiolone in the environment (DT50 from 25 to 43 days, Sage et
al. 2007, Environ. Pollut. 147). In this study, we aim to document the exposure to
bromadiolone of Water voles recolonizing a plot several months after a treatment.
To simulate the recolonization, some water voles were trapped alive in non-treated
grasslands and marked. Then, they were reintroduced in an experimental plot 1.5, 3
and 6 months after bait application, trapped during the 7 to 10 days following their
re-introduction and bromadiolone residues were measured in their tissues. The
week before re-introduction, the voles already present in the treated plot (i.e.,
potentially surviving or naturally recolonizing individuals) were trapped in order to
avoid competition with the ones we re-introduced. 1.5 months after the treatment,
75% of the re-introduced voles (6/8) exhibit bromadiolone residue in the liver, the
concentrations (median: 2 mg / kg) being low compared to those measured by Sage
et al. (2008 STOTEN 407) in voles trapped during the days following bait
application. Fifty eight % of the individuals re-introduced 3 months after the
treatment were exposed to bromadiolone (7/12), liver residues were also globally
low with a median of 1.6 mg/kg but one vole exhibited a concentration of 25 mg/kg
that was similar to those reported by Sage et al. (2008, STOTEN 407) in voles
trapped just after a treatment. Six months after bait application in the experimental
plot, no re-introduced voles were exposed to bromadiolone while, among the 7
voles trapped the week before the re-introduction, 2 have very low bromadiolone
concentrations in the liver (< 1 mg/kg). Our results show that bromadiolone may
persist in vole populations during several months after a treatment and thus, may
lead to chronic exposure of wildlife to low doses of rodenticides.
TU082
Temporal variations of wood mouse exposure to Cd and Pb in a
smelter-impacted area and relationships with diet
C.C. Fritsch, CNRS / UMR ChronoEnvironnement; F. Raoul, University of
Franche-Comte / CNRS / UMR 6249 Chrono-environnement; M. Coeurdassier,
University of Franche-Comte / UMR ChronoEnvironment; N.W. van den Brink,
Wageningen University / Dept of Toxicology; R. Scheifler, University of
Franche-Comte / ChronoEnvironnement
Although levels of pollutants accumulated in organisms and related deleterious
effects may vary in time, few studies have investigated inter-annual and
inter-seasonal variations in exposure in terrestrial animals chronically exposed in
metal polluted environments, and the temporal trends of metal transfer in food webs
after termination of atmospheric emissions from point-sources such as smelters.
The aim of this work was to study temporal trends of exposure of the wood mouse
Apodemus sylvaticus, an omnivorous rodent, to cadmium (Cd) and lead (Pb) at
three sites constituting a soil pollution gradient around a smelter that closed down in
2003. Investigating inter-annual and inter-seasonal differences in accumulation, the
goals were to test whether ageing of soil pollution may decrease wood mice
exposure, whether exposure was greater in autumn as observed for some other
pollutants, and whether temporal variations may be related to changes in the diet.
The sample sizes were 116, 88, 73, 75, and 35 individuals in the years 2006, 2007,
2008, 2010 and 2013, respectively, with 191 captured during autumn and 196
during springtime. Concentrations of Cd and Pb were measured in liver and kidneys
for exposure assessment. Samples of mouse muscles, and potential diet item (grass,
leaves, seeds, berries, above-ground invertebrates, earthworms) were collected for
measurements of carbon and nitrogen stable isotopes in order to assess the diet.
Preliminary results showed both inter-annual and inter-seasonal variations of metal
accumulation, with different patterns for Cd and Pb. The relationships between
hepatic Cd and soil Cd did not differ between seasons but between years,
concentrations in tissues increasing with soil pollution until 2008 but decreasing in
2010 and 2013, suggesting a decrease of Cd transfer in food webs. Conversely, the
relationships between hepatic Pb and soil Pb did not vary between years for a given
season, but Pb levels in liver were greater in autumn than in springtime.
Measurements of stable isotopes are ongoing. Further analyses will be conducted to
investigate the temporal patterns of metal levels in kidneys, check whether temporal
variations were site-specific, and relate the differences observed with diet.
TU083
Population vs individual biomarkers in ecotoxicology: Exploring this gap in
shrews from protected sites
A. Sánchez-Chardi, Autonomous University of Barcelona / Microscopy Facility;
M. Massa, Autonomous University of Barcelona / Animal Biology Vegetal Biology
and Ecology; F. Muñoz-Muñoz, Universitat Autònoma de Barcelona / Departament
de Biologia Animal
Small mammals have been often checked as bioindicators of environmental quality
in ecotoxicological studies. Such studies have been usually focused on biomarkers
from molecular to individual levels, whereas population effects have been scarcely
evaluated. The aim of the present work is to quantify individual and population
measures of asymmetry (total, fluctuating asymmetry or FA, and directional
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asymmetry or DA) in shrews and compare them with metal levels in tissues. We
quantified potentially toxic metals in main target tissues of 179 specimens of white
toothed shrew Crocidura russula from 4 different localities in the Iberian Peninsula
(Cercs, Garraf, Doñana, and Aljustrel), 2 of them being protected areas (Parc
Natural del Garraf and Parque Nacional de Doñana). Within each locality, animals
were trapped in two different sites, one polluted and one non-polluted. Thus, in
addition to the ecological importance of studied localities, the polluted sites were
selected for the relevance of the pollution source (a coal-fired power plant in Cercs,
a landfill in Garraf, and two pyrite mines affecting Doñana and Aljustrel).The
measures of asymmetry were obtained analyzing by means of geometric
morphometrics the shape and the size of the two mandibles of each individual. Our
results showed a general trend of increased levels of metals in animal tissues and of
population asymmetry in the polluted sites compared with non-polluted sites. The
highest levels of several highly toxic metals and total and fluctuating asymmetry
were detected in shrews from the abandoned pyrite mine of Aljustrel. Only in one
locality, Garraf, FA levels were higher in the non-polluted than in the polluted site,
but interestingly in the polluted site of Garraf, DA levels were the highest,
suggesting a transition from FA to DA in high stressed animals. Moreover,
individual levels of asymmetry were correlated with heavy metal contents in target
tissues (Pb, Cd, Fe, Sn, Co, Cr), indicating a direct effect between stress of
pollutants and measures of developmental instability. Since small mammals are an
important step on alimentation of high trophic levels and 2 of the studied localities
are protected, these findings may be also interesting for management of wildlife on
such areas and others on Mediterranean basin.
TU084
Importance of the hare in ecotoxicology: Influence of gender, type of hunting
and parasitism on oxidative stress biomarkers
J. González Moreno, F. Soler, M. Míguez Santiyán, University of Extremadura /
Faculty of Veterinary Medicine
Biological methods are frequently used in environmental studies to estimate the
degree of environmental pollution versus so-called technical monitoring. Animals
living in small acreage are especially valuable for bio-monitoring purposes because
they may indicate a local degree of environmental degradation. Hares are accepted
as a bioindicator of environmental pollution (e.g. with heavy metals) because of
their settled mode of life, common occurrence in a studied area, and the possibility
of obtaining a high number of specimens in hunting activities. The aim of this study
was to stablish the potential use of oxidative stress parameters as biomarkers of
environmental contamination in Iberian hare (Lepus granatensis). For this purpose
the physiological levels of the oxidative stress biomarkers as malondialdehyde
(MDA) and reduced gluthatione (GSH) in liver and kidney of Iberian hare need to
be established, as well as to determine the influence of variables such as gender,
type of hunting or parasitism on the levels of these biomarkers. Hares (34 males and
37 females) were sampled from two types of hunting: shooting (42) and hare
coursing with greyhound (29). Livers and kidneys were collected and once
examined for the presence of parasites were frozen (-80ºC) until determination of
MDA and GSH, which were assayed using the Recknagel et al. (1982) and Hissin
and Hilf (1976) methods, respectively. Liver of parasitized hares showed higher
levels of MDA and lower levels of GSH than non-parasitized ones. In addition,
animals hunted with greyhound showed lower levels of GSH than animals shot.
These results could indicate that the presence of parasites in the animals induce
oxidative stress in liver, which is also observed when hunting with greyhound as
indicated by the GSH depletion. In kidney, male hares showed higher levels of
MDA than females. This could be due to the protective effect of female hormones
against oxidative species. On the other hand, animals hunted with shotgun showed
lower levels of MDA than animals hunted with greyhound what could be explain by
the stress caused by the coursing. Then, although oxidative stress parameters could
be used as biomarkers in environmental studies with hares as bioindicator, the type
of hunting and the presence of parasites are factors that should be taken into
consideration when interpreting their levels.
TU085
Organochlorine contaminants (pesticides and PCBs) in red deer: levels and
public health
J. Chaves, M. Pérez López, F. Soler, University of Extremadura / Faculty of
Veterinary Medicine
Game animal are used as bioindicators of environmental contamination in the
places where they live due to the fact that they can accumulate organic pollutants in
their tissues. Game is consumed by population and can be a way to increase the
burden of contaminants in consumers, being a public health concern. The aim of
this study was to determine the presence and levels of organochlorine pesticides and
polychlorinated biphenyls (PCBs) in the adipose tissue of red deer (Cervus elaphus)
from Extremadura (West of Spain), and their environmental and public health
implications by analyzing a total of 46 individuals. Samples were obtained from 6
different hunting areas, and for each deer a sample of perirenal fat tissue was taken.
Lipids were extracted with petroleum ether and cleaned-up with sulphuric acid. The
final extract was analyzed by gas chromatography with mass detector (GC-MS) in
NCI mode. The detected chlorinated pesticides and their frequency of occurrence
(%) were: aldrin (11 %), heptachlor (17 %), α-HCH (20 %), endosulfan sulfate (28
%), chlordanes (50 %), HCB and heptachlor epoxide (67 %), γ -HCH (70 %), β
-HCH and DDD (87 %) and DDE (100 %). The detected PCBs were PCB 28 (2 %),
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PCB 52 (9 %), PCB 118 (33 %), PCB 138 (72 %), PCB 180 (78 %) and PCB 153
(85 %). The highest mean level was that from DDE (249.65 ng/g), much higher than
those from the other detected compounds. There were statistically significant
differences between hunting areas only for beta-HCH between 2 areas, and for
ΣDDTs between one area with respect to the others. For PCBs, a regular
distribution between sampling sites were also observed, and only a statistically
significant difference was observed for PCB 180 between 2 areas. Compounds and
levels detected in this study are similar to those reported in other parts of Spain and
other countries for red deer, indicating not very different environmental status in
hunting areas with respect to these compounds. The number of samples that
exceeded the maximum residue limits (MRLs) established in the EU by
Regulations (EC) 396/2005 and 1881/2006 was: ΣDDT (2 samples), β-HCH (1
sample), γ-HCH (3 samples), Σclordanes (3 samples) and ΣPCBs (4 samples). No
legal LMRs has been specifically established for these compounds in game animals.
The much more lower production and consumption of game meat respect to
domestic animals support the conclusion that red deer meat poses no risk to
consumers.
TU086
Mercury in golden eagle eggs - use of stable isotopes to distinguish dietary
influences in long-term monitoring studies
R.F. Shore, Centre for Ecology & Hydrology (NERC); L.A. Walker, H.K. Grant,
Centre for Ecology Hydrology; E. Potter, Centre for Ecology and Hydrology;
M.M. Pereira, CEH
Future global mercury (Hg) emissions may rise, in part through increased coal-fired
power generation, but the recent United Nations Environment Programme
Minamata Convention on Mercury aims to control anthropogenic releases of Hg to
the environment. Long-term future trends in environmental Hg concentrations are
therefore uncertain. One way of assessing such trends is to monitor accumulation
by sentinel wildlife. We are investigating the potential of using addled eggs from
inland-nesting golden eagles (Aquila chrysaetos) to detect change in Hg deposition
and bioavailability in the uplands of Britain. To date, nests have been defined as
“inland” if >3 km from the coast but golden eagles have variably-sized territories
and such classification is somewhat arbitrary. Some so-called “inland” nesting
birds may feed partly or extensively on marine fauna, such as seabirds. We have
found previously that egg Hg concentrations differ between nests that are 3 km
from the coast, likely reflecting differences in terrestrial and marine Hg transfer
pathways. If our current classification of nests as “inland” is inaccurate, dietary
(terrestrial vs marine) influences on Hg accumulation may obscure detection of
future changes in Hg accumulation arising from altered upland deposition. We
examined stable carbon (δ13C), nitrogen (δ15N) and sulphur (δ34S) isotopes in
golden eagle eggs to determine how they varied with proximity of the nest to the
coast. We found no clear patterns for δ13C and δ15N but δ34S values in eggs from
nests (Haliaeetus albicilla) eggs from the same area. This suggests that female
golden eagles from nests within 3 km of the coast had a significant marine
component to their diet. We defined 95% confidence limits (CLs) for δ34S for those
eggs. We then examined δ34S values for eggs from nests >3 km from the coast and
found that 33% had δ34S values within the CLs for coastal nests, suggesting that
females from a third of supposed inland nests were largely feeding on marine prey.
Our results highlight the need for stable isotope measurements (especially δ34S) to
identify those eggs that truly reflect Hg derived from upland terrestrial diet. Such
discrimination is essential if golden eagle eggs are to be used as a biomonitor of
change in Hg deposition and bioavailability in upland Britain.
TU087
Assessment of exposure and effects on stress response of perfluoroalkyl and
polyfluoroalkyl substances in White-tailed eagle and Northern goshawk
nestlings using non-invasive samples
P. Gómez-Ramírez, Sociosanitary Sciences; J. Bustnes; T. Johnsen, Norwegian
Institute for Nature Research; D. Herzke, NILU - Norwegian Institute for Air
Research / MILK; G.S. Eggen, Norwegian University of Science and Technology /
Department of Biology; V.L. Jaspers, Norwegian University of Science &
Technology / Biology
Perfluoroalkyl and polyfluoroalkyl substances (PFASs) are a large group of
compounds widely used in industry because of their water and oil repellence and
thermal stability. Due to their persistence to degradation and low metabolism, most
of them are nowadays ubiquitous. In addition, several toxic effects have been linked
to these compounds. For example, perfluorooctane sulfonic acid (PFOS) can
displace corticosterone (the main stress hormone in birds) from their binding
globulins in blood, causing an increase of free corticosterone, readily able to
activate glucocorticoid receptors in cells. In order to evaluate the influence of
PFASs on stress response in birds of prey from Norway, corticosterone in plasma
and feathers were analysed in 14 nestling White-tailed eagles (Haliaeetus albicilla)
and 11 nestling Northern goshawks (Accipiter gentillis) using an ELISA method.
PFASs were analysed using UHPLC-MS/MS in plasma and feathers of the same
White tailed eagles while they could only be analysed in the plasma of 10 Northern
goshawks due to too low sample availability of feathers. Mean ∑PFAS were higher
in plasma (White-tailed eagles mean ∑PFAS=31.5 ng/mL; Northern goshawk mean
∑PFAS=19.05 ng/mL) than in feathers (∑PFAS=12.97 ng/g). Although PFOSA
was not found in any plasma sample, it was detected in all the feathers. This was
also previously found in White-tailed eagles from Norway and Greenland and could
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indicate either that the feathers/ preen oil are a route for excretion of PFOSA or that
there is external contamination in feathers. PFASs levels in plasma of both species
were up to 10 times lower than in Bald eagles (Haliaeetus leucocephalus) nestlings
from the Upper Midwestern United States, but similar to nestlings of White-tailed
eagles and Goshawks studied in Norway between 2008 and 2010. Also coinciding
with the studies in birds of prey from Norway, levels were higher in White-tailed
eagles than in Goshawks. ∑PFAS seem to cause an increase of free plasma
corticosterone in our study, based on a positive correlation. However, according to
in vitro studies in Bald eagles, our concentrations would be too low to cause a
displacement of corticosterone from binding globulins. Moreover, the individuals
from our study are not considered at risk for PFOS as their levels in plasma were
hundreds to thousands times lower than the toxic reference values in Bald eagles
(250-4000 ng/ml). Acknowledgements: NILS Science and Sustainability.
TU088
Levels of perfluorinated compounds (PFCs) in northern gannet (Morus
bassanus) eggs from two UK colonies
M.G. Pereira, Centre for Ecology & Hydrology / Lancaster; S. Lacorte,
IDAEA-CSIC / Environmental Chemistry; E. Potter, Centre for Ecology and
Hydrology; L.A. Walker, Centre for Ecology & Hydrology; R.F. Shore, Centre for
Ecology & Hydrology (NERC)
We measured PFCs in eggs of the marine sentinel species, the Northern gannet
(Morus bassanus) from two Scottish colonies (Ailsa Craig in the Eastern Atlantic
and Bass Rock in the North Sea). Eggs were collected as part of the UK Predatory
Bird Monitoring Scheme (PBMS—http://pbms.ceh.ac.uk. In this preliminary work,
we used LCMS-MS to analyse 13 perfluorinated carboxylic acids (PFCAs) and 4
perfluorinated sulfonates (PFSs) in eggs collected in 2007. Of the compounds
analysed, seven PFCAs and two PFSs were detected. In Ailsa Craig, the sum of the
PFCAs ranged between 6.8-20.8 ng g-1 ww and of the PFSs between 40.8 - 73.3 ng
g-1 ww, except in one egg with PFSs concentration of 206.5 ng g-1 ww. In Bass
Rock, the sum of the PFCs and PFSs varied between 16.3-38.7 ng g-1 ww and
28.0-85.3 ng g-1 ww, respectively. We found no significant differences between
colonies. As expected, PFOs (Perfluorooctanesulfonic acid) accounted for the
majority of the PFSs (98 and 99%). The most abundant PFCAs were
perfluorotridecanoate and perfluoroundecanoate in both colonies.
Perfluorobutanoate and perfluorononanoate were the only two compounds with
concentrations significantly higher in eggs from Ailsa Craig than from Bass Rock.
From this limited data set it appears that gannet eggs from both colonies contain
relatively low concentrations of PFCs compared to concentrations reported in the
literature. Concentrations of PFOS were lower by an order of magnitude of residues
associated with adverse effects, except for one egg from Bass Rock where these
levels were exceeded. The majority of eggs from both colonies contained PFOS
residues that exceeded a suggested predicted no effect concentration (PNEC) for
this compound.
TU089
Do parental feeding strategies affect early offspring exposure to mercury
contamination in Lesser black-back gulls (Larus fuscus)?
C.S. Santos, Ghent University (UGent) / Terrestrial Ecology Unit TEREC
Department of Biology; L. Blondel, Ghent University / Terrestrial Ecology Unit
Department of Biology; M.S. Monteiro, Aveiro University / Biology; A.M. Soares,
Universidade de Aveiro / Department of Biology and CESAM; S. Loureiro,
Universidade de Aveiro / Biology; L. De Neve, L. Lens, Ghent University /
Terrestrial Ecology Unit Biology Department
Acquisition and allocation of nutritional resources, which are vital for animals’
survival and reproduction, are key elements of life-history variation. Nonetheless, if
certain foraging strategies increase the exposure to environmental contaminants,
such as mercury (Hg), this might induce shifts in the cost-benefit balance of
consuming certain food items. Lesser black-backed gulls (Larus fuscus) are known
to feed on a wide range of marine and terrestrial prey, including human waste,
which are expected to differ in contaminant loads. In addition, individuals show
significant variation in foraging strategies, thereby being a good animal model to
explore the influence of parental foraging strategies on contaminant exposure of
their chicks. Previous studies have shown that exposure to high loads of Hg
contamination may induce neurological dysfunctions or alter behavioural
displays. Therefore, the aim of this study was to assess if parental foraging
strategies are related to mercury burdens in both parents and chicks (e.g. via
maternal transfer or parental care). In order to address this topic, a long term
study-population of L. fuscus that breeds at Zeebrugge harbour (Belgium, 51º2’N,
03º11’E) was monitored between 2012 and 2014. During this period, eggs, primary
feather samples (adults) and down feathers (chicks) were collected to assess the
isotopic signatures of carbon (δ13C) and nitrogen (δ15N) to distinguish marine from
terrestrial foraging behaviour. The total Hg burden was assessed in the same
matrices As observed for other species, Hg transfer to chicks via maternal
deposition in the egg was observed. Hg burden was higher in gulls displaying a
predominantly marine foraging behaviour. Furthermore, consumption of marine
prey during egg-laying increased in late breeding females. As a consequence,
hatchlings from late breeding females were observed to have a higher input of Hg.
These data suggest that parental feeding habits may, indeed, influence the exposure
of chicks to mercury contamination in the environment.
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TU090
Effects of dietary lead exposure on plasma vitamin levels in great tit nestlings an experimental manipulation
s.r. ruiz, University of Turku / Department of Biology; S. Espin, University of
Murcia / Department of Biology; S. Ruuskanen, Netherlands Institute of Ecology
(NIOO-KNAW) / Department of Animal Ecology; J. Salminen, University of
Turku / Department of Organic Chemistry; T. Eeva, University of Turku /
Department of Biology
Lead is a widespread toxic environmental pollutant. Its toxic effects have been
reported in wildlife living and foraging close to pollution sources, including mines
and metal industry, urban and agricultural areas, as well as in the vicinity of
game-hunting activities. Vitamins obtained through diet are essential
micronutrients needed in small amounts for the normal functioning of the organism.
So far, little is known about the impact of heavy metal pollution on vitamin
homeostasis in free-living terrestrial vertebrates. The aim of this study was to find
out the effects of lead on vitamin levels of great tit (Parus major) nestlings.
Therefore, lead acetate, in a low and high dose, was fed orally to two groups of
free-living nestlings for a period of 14 days. In addition, a group exposed to lead
and mixture of other metals by a metal smelter was included in our comparison.
Fat-soluble vitamins (A,D,E,K) were analyzed by UPLC coupled with MS from
bird blood plasma. Preliminary results indicate that vitamin levels were not strongly
associated with lead exposure but were higher in the vicinity of the smelter, where
nestlings also grew slower. Since some vitamins have antioxidant functions against
pollutants, we hypothesize that a stronger xenobiotic challenge and possibly
pollution-related food shortage trigger a response leading to the up-regulation of
vitamins.
TU091
Bioadvection of mercury from the Great Salt Lake to surrounding terrestrial
ecosystems and sublethal toxic effects on a terrestrial songbird
H. Reynolds, Westminster College / Biology; J. Goodman, Westminster College /
Bioloy; J. Collins, R. Scantlebury, C. Castro, H. Saxton, Westminster College /
Biology; C.M. Stracey, Guilford College / Biology; F.J. Black, Westminster
College / Chemistry
Mercury (Hg) is a neurotoxin and global pollutant that in aquatic ecosystems is
converted into methylmercury (MeHg), the chemical form that is readily
biomagnified up food chains to toxic concentrations. The Great Salt Lake (GSL) in
Utah contains some of the highest MeHg concentrations ever measured in natural
waters. While terrestrial organisms typically have very low concentrations of Hg
because MeHg is produced almost exclusively in aquatic environments, the Hg
concentrations we have measured in spiders along the shoreline of the GSL are 60
fold higher than in spiders along nearby Utah Lake. We hypothesized that brine
flies with their larval stage in the GSL act as vectors that transfer Hg from the lake
to surrounding terrestrial ecosystems where they are eaten by spiders and other
organisms. We also hypothesized that songbirds that consume spiders would be
exposed to high levels of Hg that could cause adverse effects. To test these ideas we
characterized spatial and temporal variation in total mercury (HgT) and MeHg
concentrations in surface water, brine flies, and spiders at the GSL in 2012-2013.
We also quantified spatial distribution of HgT concentrations during the 2012-2014
breeding seasons in blood of adult and nestling Loggerhead Shrikes, Lanius
ludovicianus, a terrestrial songbird of conservation concern, and investigated
sublethal effects due to Hg exposure. Concentrations of HgT were roughly 100-700
ppb (dw) in brine flies and 400-3000 ppb (dw) in spiders. Seasonal maxima in
concentrations of HgT and MeHg in brine flies and spiders occurred in spring and
fall, periods of peak migratory bird numbers at the GSL. These seasonal trends
mirrored HgT concentrations in surface waters of the GSL, suggesting the lake was
the source of mercury. HgT concentrations in nestling shrike blood averaged 91 ppb
(ww) and ranged from 7-354 ppb. Average HgT concentrations in adults/juveniles
was 912 ppb and ranged from 127-4003 ppb. Approximately 20% of
adults/juveniles had blood HgT concentrations above thresholds previously shown
to reduce breeding success in other songbirds. HgT concentrations of shrikes
decreased with increasing distance from the shoreline, again suggesting the GSL is
the ultimate source of HgT in these organisms. Preliminary data from a subset of
videos do not show a correlation between nestling Hg levels and nestling feeding
rates. Ongoing research will attempt to correlate HgT concentrations and additional
parental care behaviors.
TU092
Assessment of embryotoxicity, post-hatching development, and long-term
effects on behavior and reproduction following in ovo exposure to
methylmercury in zebra finches (Taeniopygia guttata)
M. Yu; M. Eng; T. Williams; J.E. Elliott, Environment Canada / Science
Technology Branch
Mercury is a toxic heavy metal and common environmental contaminant found in
terrestrial and aquatic environments as inorganic mercury and as organic
methylmercury (MeHg). MeHg is considered to be the most toxic. Field and captive
avian dosing studies have reported adverse reproductive effects from MeHg
exposure. Many studies have been done on the effects of MeHg exposure via
maternal transfer, and in ovo and perinatal exposure in waterbirds and poultry;
however the effects of MeHg in passerine birds is less well understood. Also, avian
studies have provided evidence that MeHg may cause adverse neurological and
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behavioural effects. The objectives of the current study were: (1) to assess
embryotoxic effects of in ovo exposure to MeHg; and (2) to assess post-hatching
effects of in ovo exposure to MeHg on survival, development, mating behavior, and
reproduction in a model songbird species, the zebra finch (Taeniopygia guttata). To
assess the embryotoxic effects of in ovo exposure to MeHg, zebra finch embryos
were exposed to MeHg via egg injection. Either a vehicle control (filtered ddH2O),
a sham control, a high dose of MeHg (3.2 µg Hg/g egg), or a low dose of MeHg (1.6
µg Hg/g egg) was injected into the albumin the day the egg showed evidence of
fertility. Following injection, eggs were returned to the nest and monitored to record
embryonic toxicity, hatching success, chick growth, fledging success, and
hematology (i.e., blood samples collected at 15 and 30 days of age). There was an
effect of dose on overall hatching success, with decreasing hatching success in a
dose-dependent manner. However, chick growth, hematocrit, and hemoglobin were
not affected by MeHg exposure. In order to study potential long-term effects of
embryonic exposure to MeHg, surviving chicks were raised to sexual maturity to
assess potential adverse effects to male courtship behavior and female reproductive
performance. Embryonic exposure to MeHg did not appear to have long term
neurotoxic effects on male courtship behavior or song quality. This study is in
progress, and in ovo exposed female zebra finches are undergoing breeding trials to
assess effects on reproduction. There were no treatment differences in clutch size.
Effects on hatching success, fledgling success, and offspring growth are currently
being assessed. The results gathered thus far would suggest that embryonic
exposure to MeHg has acute effects on survival, but no overt long-term effects on
growth, courtship behaviour, or reproductive performance.
TU093
Biological responses of the "Rana Criolla" (Leptodactylus latrans) inhabiting
a sewage-effluent receiving aquatic ecosystem of Argentina
S. Rodríguez Fernández, Departamento de Biología Animal Biología Vegetal y
Ecología / Facultad de Ciencias Universidad de A Coruña Campus da Zapateira; N.
Bach, Instituto Centro de Investigaciones del Medio Ambiente / Facultad de
Ciencias Exactas Universidad Nacional de La PlataCONICET; G. Natale, CIMA,
Departamento de Quimica, Facultad de Ciencias Exactas; P. Carriquiriborde,
Faculty of Exacts Sciences, Unversidad Nacional de La Plata / Chemistry
In Argentina, sewage effluents are discharged on aquatic ecosystems raw or poorly
treated. Previous studies showed the presence of both, traditional and emergent
pollutants reaching the receiving waters. The objective of the present study is to
assess the potential biological effects induced by sewage effluents on wild
populations of the Rana Criolla frog (Leptodactylus latrans) inhabiting receiving
aquatic ecosystem. Ten organisms (five females and five males) were collected
either from the Girado stream (receiving the primary treated effluent from the
Chascomús city sewage treatment plant) or from a reference site 15 Km south of La
Plata City. External and internal abnormalities were inspected together with the
assessment of the condition factor (K), the hepatosomatic (HIS) and gonadosomatic
(GSI) indexes. In addition, catalase (CAT), ethoxy-resorufin-O-deethylase (ERO),
benzyloxy-resorufin-O-dealkylase (BROD) activities together with total protein
(PROT) and thiobarbituric acid reactive substances (TBARs) were assessed in the
liver. Internal malformations were observed in 80% of the frogs from the Girado
stream and none from the control site, characterized by swollen soft tissue along the
backbone. In addition, significant (p= 0.00001) reduction in the GSI (35%) was
observed in the females frogs at the Girado. No differences were observed for K or
male GSI. A significant (p= 0.028) increase of BROD activity (62%) was observed
in Girado frogs. EROD was significantly (p= 0.042) higher in males than females
(74%) of the control site, but this differences disappear in the exposed population
showing a sex/site interaction effect (p= 0.043). CAT and TBARs were not
statistically different among populations, but showed the same trend than BROD
contributing to the same factor in the PCA analysis. In summary, frogs living under
the sewage effluent influence showed internal abnormalities and less development
in female gonads together with a disruption of the EROD activity in the males, an
increase of phase I detoxifying enzyme BROD accompanied by a subtle enhance of
the antioxidant system and increase of the lipid peroxidation. All these evidences,
show a clear impact of the sewage discharges on the health of Rana Criolla and
probably other wild amphibian species inhabiting receiving aquatic ecosystems.
CONICET-PIP0723, ANPCyT-PICT1598.
TU094
Environmental impact assessment of chemical pollution in a Spanish natural
reserve: a study of water quality
C. Rivetti, IDAEA CSIC Barcelona / Environmental Chemistry; J. López Perea,
Instituto de Investigacion en Recursos Cinegeticos; J. Martinez, Conestoga-Rovers
& Associates; M. Gorga, E. Eljarrat, IDAEA-CSIC / Department of Environmental
Chemistry; R. Mateo Soria, Instituto de Investigacion en Recursos Cinegeticos; B.
Pina, IDAEA-CSIC / Environmental Chemistry; C. Barata, CSIC / Environmental
Chemistry
The National Park of Las Tablas de Daimiel (central Spain) is the most
representative Spanish floodplain ecosystem, important for its aquatic biodiversity.
It offers permanent resting and breeding areas for many species of water birds,
including endangered species. However, this wetland suffers the effect of waste
water discharges coming from two rivers that supply water to this floodplain,
namely the Gigüela and Guadiana Rivers, as the upstream urban communities are
not provided with effective waste water treatment systems. Wastewater discharges,
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besides adversely affecting water physicochemical parameters, carry chemical
contaminants of many types that may have important effects on the biota of this
aquatic ecosystem. Here we present data on a study performed during 2013 over 12
sampling locations in the wetland of Las Tablas de Daimiel and its nearby Navaseca
lagoon that receives the effluent of the wastewater treatment plant of the town of
Daimiel. We determined toxic components present in the waters and possible
consequences for the resident wildlife. The study includes a combination of in-vivo
and in-vitro bioassays coupled with chemical analyses performed by GC-MS/MS
and LC-MS/MS. Daphnia magna post-exposure feeding inhibition assays were
used to assess toxic effects in-vivo of whole water samples. Furthermore,
dioxin-like activity and estrogenicity of organic extracts of water samples were
determined using the recombinant yeast assays AhR-RYA and ER-RYA,
respectively. These bioassays were used as efficient, fast and cost-effective
screening systems to identify samples of interest and to provide basic information
for further analyses and risk evaluation. The results were then compared with the
chemical composition of the samples, with regards to their PAH, endocrine
disruptors and estrogenic compounds content. Results indicated high dioxin-like
and estrogenic activity in sampling locations close to waste water discharge points
but also unexpected high dioxin like activities right at the core of the wetlands of
Las Tablas de Daimiel. Biological activities were highly correlated with measured
residue levels of PAHs and estrogenic compounds in both the dissolved and the
suspended solid fraction. The results obtained may explain recent toxicity events on
wildlife registered in the area.
TU095
Response of wild fish to major infrastructure upgrades at a Canadian
municipal wastewater treatment plant
K. Hicks, P. Marjan, M. Fuzzen, University of Waterloo / Biology; L. Bragg,
University of Waterloo / Department of Biology; K. McCann, University of
Waterloo / Biology; G. Tetreault, University of Waterloo / National Water
Research Institute; M.E. McMaster, Environment Canada / National Water
Research Institute; M.R. Servos, University of Waterloo / Department of Biology
Impacts on fish in waters receiving treated municipal wastewater treatment plant
(MWWTP) effluents is a concern globally, with endocrine disruption being one of
the most prominent effects observed. The objective of this study is to assess
whether major treatment upgrades at a Canadian MWWTP will alleviate endocrine
disruption and other impacts previously observed in wild fish. The MWWTP
located in Kitchener, Ontario, discharges effluent into a heavily urbanized reach of
the Grand River. Multiple years of data (since 2007) have been collected for
rainbow darter (Etheostoma caeruleum) associated with the Kitchener MWWTP
outfall. Endocrine disruption (intersex and decreased androgen production) in the
male rainbow darter and the altered ability to store and utilize energy, as indicated
by somatic indices (high condition, large livers, and small gonads) has been
observed prior to the upgrades. These changes have been linked to effluent
estrogenicity, which was reported to be as high as 17 ng/L 17β-estradiol
equivalents. In addition, the nitrogen stable isotope ratio (δ15N) is consistently
depleted in fish downstream the Kitchener MWWTP revealing altered nutrient
cycling in the food web. Between 2012 and 2013, major upgrades took place in the
plant to allow effluent nitrification and extended solids retention. Rainbow darter
were sampled in the fall of 2013 and 2014 to examine the same endpoints
(endocrine disruption, somatic indices, and stable isotopes) as collected in previous
years prior to the upgrades. Effluent quality improved with declines in select
contaminants such as nutrients (e.g. ammonia), pharmaceuticals, and total
estrogenicity (15N values measured in fish tissue which has returned to values
similar to fish from upstream sites. Intersex condition and reduced androgen
production in males was still prevalent in the fall 2013, and further analysis of the
samples will reveal whether the intersex incidence and severity has decreased post
upgrades. This study was a unique opportunity to assess the impacts of
infrastructure upgrades of MWWTPs on effluent quality and biological responses
in wild fish.
TU096
Fluctuating energy intake through dietary restriction alters basal and induced
levels of P-glycoprotein-mediated xenobiotic efflux activity in Rainbow trout
(Oncorhynchus mykiss)
C.J. Kennedy, Simon Fraser University / Department of Biological Sciences
Teleosts can be exposed to natural conditions of fasting and starvation, often during
over-wintering on an annual basis in temperate climates. In addition to natural
periods of limited energy, exposure to chemical stressors can increase energy
demands and may result in trade-offs that could affect the success of the organism,
particularly under limited energy conditions. The energetic costs of basal and
induced levels of P-glycoprotein (P-gp/ABCB1)-mediated, ATP-dependent efflux
of xenobiotics as a primary line of cellular defense against exogenous compounds
(multixenobiotic resistance, MXR) is currently unknown. In this study, P-gp
activity as well as oxygen consumption (as an indicator of energy use) were
examined under four treatment conditions: 1) fed fish, 2) fasted fish (12 weeks), 3)
fish fed and P-gp induced (clotrimazole 10 mg/kg i.p), and 4) fasted fish and P-gp
induced (clotrimazole 10 mg/kg i.p). Twelve weeks of fasting reduced the basal
activity of P-gp compared to fed fish. Chlotrimazole increased P-gp activity in fed
fish and fasting did not alter the maximum induction of P-gp by clotrimazole.
However, the increase to maximum induction was slower in fasted fish compared to
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fed fish. Oxygen uptakeat 12 weeks in fed or fasted fish exposed to a P-gp substrate
(Rhodamine 123) only or induced with clotrimazole only were not affected,
however, fed or fasted fish with induced P-gp levels and then exposed to the P-gp
substrate exhibited increased respiration rates. In summary, prolonged fasting
affects the ability of fish to efflux xenobiotics, and in addition, when P-gp is
operating at maximum levels, energetic costs may be substantial.
TU097
Toxicity Assessment of Ashes from Tropical Savanna Wildfires to Aquatic
Biota
D. Brito, University of Brasilia / Biology; C.J. Passos, University of Brasilia; E.C.
Oliveira-Filho; Z. Malena, University of Brasilia
Fire plays an important ecological role in tropical savannas, meanwhile climate
change scenarios predicts an increase in the frequency and severity of wildfires
worldwide, mainly in those zones. The effects of forest fires on vegetation cover,
catchment erosion and their detrimental effects on different environmental matrixes
have been well documented, however very few studies have examined the potential
ecotoxicological effects of wildfire on aquatic organisms in tropical zones. We
investigated the effects of ash from three different areas (two native vegetation
areas and a pasture area - a landuse type very susceptible to wildfires in Brazil)
through ecotoxicological bioassays using three aquatic species from distinct trophic
levels: microcrustacean Ceriodaphnia dubia, fish Danio rerio and the mollusc
Biomphalaria glabrata. Ashes (leaves, wood and bark) were collected in burnt
areas, prepared the solution (100g.L-1) in culture water and mixed for 96hrs for
different dilutions (3.12-100%). The results showed that there was a difference in
acute toxicity among different ashes. All ashes showed toxicity to C. dubia. In
relation to D. rerio and B. glabrata tests, no acute toxicity was observed when they
were exposed to ashes from pasture and native vegetation. Only an area showed
toxicity for D. rerio (LC50 (24hs): 31.50%; LC50 (48hs): 25.0%). The ashes mixed
for long period (30 days) caused acute toxicity to B. glabrata (LC50 (24hs): 50.0%
(37.7- 66.4); LC50 (48hs): 35.4%). Ash increased the pH (>10) in the test solution,
however the serial dilutions minimized pH effects. The toxic effects were still
evident indicating that components of ashes (e.g., metals) represent an important
factor in the overall toxicity of vegetation ash. These results demonstrate that fires
influence the toxicity of surface waters, making it toxic to the survival of aquatic
organisms, specially zooplankton communities, and emphasize the need for more
studies in order to understand the complexity of the ecological effects of fire on
aquatic communities. \n
TU098
Impacts of contaminants on metabolic capacities in American and European
yellow eels
A. Caron, INRS / Centre Eau Terre Environnement; M. Baudrimont, Université
Bordeaux1; H. Budzinski, P. Labadie, University of Bordeaux / UMR EPOC
Equipe LPTC; F. Pierron, CNRS; P. Couture, INRS / Centre Eau Terre
Environnement
Since the 1980’s, both European (Anguilla anguilla) and American (Anguilla
rostrata) eel populations have drastically declined. Several factors likely
contributed to this decline, including overfishing, climate change and obstacles to
migration, but recent studies suggest that contamination also plays a role. The
objective of this study was to examine the relationships between eel contamination
and a range of enzyme indicators of various metabolic capacities. To this end,
European yellow eels were sampled in two clean and two contaminated sites in
France and the same design was repeated in the province of Québec (Canada) for
American eels. We measured the concentrations of inorganic contaminants (Ag,
As, Cd, Cr, Cu, Hg, Pb, Ni, Se and Zn) in liver and muscle and of organic
contaminants (Sum of OCPs, sum of PCBs, and sum of PBDEs) in muscle. As
indicators of aerobic capacities, we measured the activities of the mitochondrial
enzymes citrate synthase (CS) and cytochrome C oxidase (CCO), while the activity
of lactate dehydrogenase (LDH) was used as an indicator of anaerobic capacities
and that of pyruvate kinase (PK) served to estimate glycolytic capacities. We also
measured glucose-6-phosphate dehydrogenase (G6PDH), involved in lipid and
antioxidant metabolism. In A. rostrata liver, CS activity was strongly and positively
correlated with Pb contamination, while negative correlations were observed
between G6PDH and Ag and between LDH and Ni. In muscle, correlations between
PK (+), CS (-) and CCO (-) activities and Hg concentrations were observed. Also, a
positive correlation was found between PK and PCBs, while strong negative
correlations between both CS and CCO were observed with OCPs, PCBs and
PBDEs. In A. anguilla liver, PK was positively correlated and CS negatively
correlated with Pb concentrations. In muscle, PK and LDH activities were
negatively correlated with As and Se respectively. Finally, CS, CCO and LDH did
respectively show negative correlations with OCPs, PCBs and PBDEs. Overall, our
study suggests that several of the contaminants investigated affect metabolic
capacities of yellow eels of both species. Given the importance of aerobic and
anaerobic capacities for locomotion, feeding and migration, the results of this
investigation add to a growing body of evidence that environmental contamination
plays a role in the decline of Atlantic eels.
TU099
Aromatase and vitellogenin mRNA expression in an endangered fish species
(Anguilla Anguilla) from the Loire estuary (France) : relationships with PCB
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contamination
I. Blanchet-Letrouve, l. poirier, MMS EA; A. ZALOUK-VERGNOUX, Univeristé
de Nantes; A. Lafont, Muséum National dHistoire Naturelle; S. Baloche, Muséum
National d'Histoire Naturelle; S. Dufour, Muséum National d'Histoire Naturelle /
UMR BOREA; C. Mouneyrac, Université Catholique de lOuest / MMS EA
Estuarine zones are extremely fragile due to increasing stress from anthropogenic
activities. Among those, the Loire estuary (France) is potentially exposed to various
contaminants including Endocrine Disruptors Compounds (EDCs) able to impact
the reproduction physiology of fish. Even if the European eel (Anguilla anguilla) is
not the most suitable sentinel species among Teleosts, this study aimed to
investigate whether it may still be the target of estrogenic disruption, which could
contribute to the decline of this species. Among the different molecules involved in
reproductive function, vitellogenin (Vg) and aromatase (Arom) were of great
interest because alterations in their expression could sign disruptions in sexual
development. Quantitative real-time Reverse Transcription Polymerase Chain
Reaction (q RT PCR) was used in this study to amplify responses of hepatic Vg and
Arom transcripts in liver. European eels (A. anguilla) were sampled in May 2009
(N=57) and November 2010 (during the downstream migration, N=10) in two sites
of the Loire estuary (upstream: Varades; downstream: Nantes). Reproductive
(gender, sexual maturity stage) and biometric parameters of collected eels were
determined. While only female silver eels should express hepatic Vg mRNA,
abnormal levels were also detected in a large proportion (38%) of the other
individuals: undifferentiated, yellow females, yellow and silver males. The
principal component analysis performed between biometric parameters, Vg and
Arom mRNA expression and PCB burdens revealed that Vg was not correlated to a
sexual maturation stage, neither to the levels of PCBs. Arom mRNA seemed to
occur in the early stage of gonadal maturation and was detected in the liver of 12 out
of 67 organisms. Its expression was correlated to the dl and ndl-PCB of the muscles
expressed in lw. Further investigations on other environnmental estrogenic EDCs
are needed in order to explain the unusual Vg expression.
TU100
Fate of PCBs during developmental and sexual maturation of European eel
(Anguilla anguilla)
I. Blanchet-Letrouve, MMS EA; M. Couderc, Universite de Nantes; A.
ZALOUK-VERGNOUX, Univeristé de Nantes; P. Elie, CEMAGREF / Unité
"Ecosystèmes Estuariens et Poissons Migrateurs Amphihalins"; C. Herrenknecht,
University of Nantes / MMS EA; S. Dufour, Muséum National d'Histoire Naturelle
/ UMR BOREA; B. Le Bizec, ONIRIS / LABERCA; C. Mouneyrac, Université
Catholique de lOuest / MMS EA; l. poirier, MMS EA
Among estuarine fish species, European eel (Anguilla anguilla) is emblematic and
recognized as an endangered species, listed in Annex II of the Convention on
International Trade in Endangered Species. Its population is considered to be
outside safe biological limits on account of overfishing, climate change, habitat
reduction, hydraulic barriers, diseases and parasitic infection and pollutant
exposure. This fatty species is characterized by a high bioaccumulation potential for
organic pollutants such as Endocrine Disrupting Compounds (EDCs), which may
impair eel reproduction and further threaten their population The objective of the
present study was to investigate potential metabolic correlations during the
silvering process comparing the PCB contamination levels in immature organisms
such as glass eels and yellow eels and in potential genitors. PCB contamination
levels of both gonads and muscles of yellow and silver eels from the Loire estuary
have been compared in function of age class (6-10 y; 10-13 y; >13 y). The immature
yellow gonads appeared two fold higher contaminated than the muscles for dl and
ndl PCBs (expressed in wet weight (ww) and in dry weight (dw)) in yellow eels
belonging to the age class 6-10 y. This result could be explained by the lipid weight
of the gonads. For silver eels belonging to the 6-10 and 10-13 age classes, ndl PCB
levels of gonads were significantly higher than those of muscles whatever the unit
expression. Moreover, strong correlations between PCB levels of gonads and
muscles in silver eels expressed in lw were found for each analyzed congener
(except for PCB 81), whereas no correlation was found in yellow eels. These results
highlighted significant correlations between the gonad and muscle lipids during the
growing phase of silver eels. A mean contamination level of 18.5 ng TEQ WHO
-1
1998.kg of gonad expressed in ww was obtained, suggesting a potential risk of
abnormalities during the embryogenesis. The PCB patterns varied among the
different developmental stage and matrices. The non metabolizable congeners 126
and 169 seemed particularly associated to the silvering process. Their constancy in
glass eels could also sign a exchange of these contaminants during the hatching,
from oocyte yolk to embryos, suggesting a materno foetal transfer.
TU101
TOXICITY OF IMPROPERLY DISCARDED PHOTOVOLTAIC PANELS
R. Panzuto, Biologia; B. Avallone, University Federico II of Naples; R. Cerciello,
University of Naples Federico II / Biology; V. Mazzella, University of Naples
Federico II / Biologia; M. Trifuoggi, University of Naples Federico II / Scinze
chimiche; C.M. Motta, University Federico II of Naples / Department of Biology
The exploitation of solar energy is considered one of the possible solutions to the
increasing energy demand and for this reason the use of photovoltaic cells (PVC)
has progressively increased in the last thirty years. First commercially available
PVC have been installed in the early ’80; they are now at the end of their life and
need to be dismissed, a costy procedure due to the potential toxicity of their
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components. The purpose of this work was to assess the environmental risk
associated with an incorrect disposal of PVC and, in particular, to verify if damaged
panels release in water components harmful to the aquatic environment. For this
purpose, fragments of PVC panels were kept in infusion in water for 30 days. The
resulting solutions were analyzed to determine chemicals released and to asses
toxicity on Daphnia magna, Artemia salina and sea urchin (Paracentrotus lividus).
Results demonstrate that the panels, if damaged, release different metals (especially
antimonium, aluminum and nickel) that exert a significant toxicity on the three
species examined. In particular in the two crustaceans PVC solution increase
mortality and induces cytological damages in the naupliar eyes. In P. lividus, PVC
solutions alter normal progression of embryo development, causing asynchrony and
producing amorphous plutei. In conclusion, data obtained indicate that it is essential
to set up programs for safe disposal of photovoltaic panels.
TU102
Toxicological effects of herbicide Raundup® and insecticide Fastac® on
aquatic organisms
M. Balode, R. Medne, A. Mednis, Latvian Institute of Aquatic Ecology
Due to the intensive farming all around the world, the usage of pesticides increase
significantly in the last two decades. Consumption of pesticide combined with
potentially high toxicity level is a huge threat to the wildlife. Acute toxicity of two
commonly used pesticides - the pyrethroid insecticide Fastac with active substance
alpha - cypermethrin and glyphosate based herbicide Raundup was detected.
Laboratory cultures of different trophic level organisms (microalgae, zooplankton
and fish) - green algae Desmodesmus communis, crustaceans Daphnia magna and
fish species Poecilia reticulate were used as testobjects. No-observed effect
concentrations (NOEC), the lowest observed effect level concentrations (LOEC)
and EC50 were detected using Standard Methods for Acute Toxicity Tests for
freshwater algae, invertebrates and fish. The effect of recommended spraying
concentrations (15ml/l for Raundup; 1,5ml/l for Fastac) were estimated as well.
Growth inhibition, morfological changes and survival were used as testcriteria.
Impact studies show high sensitivity of freshwater algae Desmodesmus communis to the presence of herbicide Raundupand crustaceans Daphnia magna - to
insecticide Fastac. Test organisms arranged from more sensitive to less one in
following order: for herbicide Raundup - Desmodesmus communis, Daphnia
magna, Poecilia reticulate, but for insecticide Fastac - Daphnia magna, Poecilia
reticulate, Desmodesmus communis. Beside that Raundup and Fastac showed high
toxicity level also for non target organisms (insecticide - to algae; herbicide - to
crustaceans and fish), meaning that tested pesticides may pose an unacceptable risk
to the aquatic environment. The study was financed by ESF Project "Creation of a
new scientific group for modernization of aquaculture technology'' project Nr.
2013/0067/1DP/1.1.1.2.0/13/APIA/VIAA/060 (2014-2015).
TU103
Age-specific and time-specific life tables of natural and lab Parhyale
hawaensis populations as potential endpoints for long-term effects of toxic
agents
B. Burstin, L. Alegretti, LEAL Laboratory of Ecotoxicology and Environmental
Microbiology School of Technology; G.d. Umbuzeiro, FACULTY OF
TECHNOLOGY -UNICAMP / LEAL; M.N. Flynn, LEAL Laboratory of
Ecotoxicology and Environmental Microbiology School of Technology
Life table parameters and reproductive fitness parameters are beeing used as
relevant tool to measure of ecological impact. The aim of this study is to describe
the structure and dynamics of a natural and a lab population of P.
hawaiensis through the construction of age-specific life-table for a natural
population and time-specific life-table following a cohort for de lab culture. The
construction of age-specific life table of a natural population of P. hawaiensis input
data for the determination of age classes and fecundity were obtained following the
procedure: 12 monthly samples from an algae belt in Itanhaem Beach – SP – Brazil
were taken; individuals were screened for identification, sex determination, size
measurement, and eggs count. Each sample provides a life table that is taken in
account for production of mean parameters such as intrinsic growth rate (r),
reproductive potential (R0) and generation time (T). (r = ln (R0)/T). Data for the
construction of time-specific life table of a cultured population of P.
hawaiensis was obtained through the follow up of a cohort (G1) extracted from 10
females in the same time interval brood spawn in laboratory conditions. Following
the growth and development of each individual and analyzing the cohort decay,
information were gathered in order to infer life cycle information and reproductive
fitness parameters such as sex-ratio and reproductive potential. Manipulation
described was performed at LEAL laboratory at the School of technology
UNICAMP - FT / UNICAMP. Preliminary results up to date from six samples from
the natural population show mean (r) = 0.10467 ± 0.10782, variation in r value
related to environmental and population stochasticity. Cohort follow up is still in
process. Initial substantial decayment occurred in the first 2 weeks. Tendency has
inverted, and very few deaths have been reported after sexual maturity has been
achieved. Sex-ratio is 2 females for every male. From the vital parameters now in
attainment, a life table response experiment (or LTRE) will be performed in order to
document differences among treatments. The intrinsic rate of population growth
and reproductive potential, will be tested through a life table response experiment
and potential endpoints for long-term effects of toxic agents.
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TU104
Species-related changes in gene expresson after 17α-ethinylestradiol (EE2)
exposure in water snails
C. Hultin, Lund University / Lund University Centre for environmental and climate
research; A. Persson, Lund University; M.C. Hansson, Lund University / CEC
The endocrine disruptive chemical (EDC) 17α-ethinylestradiol (EE2) is today a
widespread problem in the environment due to its high release and tendency to
bioconcentrate in aquatic organisms. It is known that low levels of EE2 can affect
both growth and reproduction of gastropods. Moreover, gastropods are considered
sensitive to environmental changes, causing many aquatic snails to be endangered.
Here, we will identify new information about how EE2 exposure affects aquatic
snails at the gene expression level. This will enhance our general understanding of
how human-derived endocrine disrupting compounds (EDCs) can interfere with
endocrine-related genes of gastropods. This study is part of a long-term research
collaboration that has previously shown how EE2 exposure can interfere with
somatic growth of the aquatic natural snail Bithynia tentaculata. However, another
natural water snail (Radix balthica) was unaffected by the treatment, indicating
species-related differences of how a presence of EE2 affects growth. Here, we aim
to investigate species-related consequences of EE2 exposure at the gene-level in B.
tentaculata and R. baltihca. Two gastropod species (B. tentaculata and R. balthica)
were collected from a natural population in southern Sweden. By using
before-and-after impact design, we exposed B. tentaculata and R. balthica snails to
nominal concentrations of 10 and 100 ng/L EE2 at our laboratory during 24 hours
and/or 72 hours. We exposed natural B. tentaculata and R. balthica snails to
nominal concentrations of 10 and 100 ng/L EE2 at our laboratory during 24 hours
and/or 72 hours. More specifically, we test if a species difference in growth also is
reflected at the genetic level in terms of gene expression of the estrogen receptor
(er) genes. Our analysis show a significant change in the B. tentaculata er’s gene
expression and not in the R. Balthica after 72 h of EE2 exposure (ANOVA, p< 0.05,
n=6-13, prel. data), which is coherent with our previous growth analysis of these
species after EE2 exposure. Ongoing studies will try to further unravel the links
between growth (population effect) and endocrine-related genes (molecular
biomarkers) in gastropods.

Scales and interactions in community and ecosystem
ecotoxicology (P)
TU105
The effect of pond dyes on mosquito colonisation of water bodies
N. Ortiz, University of Reading / School of Biological Sciences; A. Callaghan,
University of Reading
Pond dyes are a cosmetic product for garden ponds and lakes; they inhibit algal
growth and improve the overall appearance of the water body. The dyes block red
light from entering the water, interrupting the process of photosynthesis and
therefore inhibiting the growth of certain aquatic plants such as algae. Although
these dyes are not directly toxic to fish and invertebrates, their impact on freshwater
communities has yet to be studied. At Reading, we are studying the impact of pond
dyes on pond ecosystems and on the community composition of artificial water
bodies. To address these issues we are undertaking mesocosm studies as well as
laboratory studies. Here we present data on the impact of a black pond dye on the
oviposition of British mosquito species. Females lay eggs in many different types of
water body including ponds, shallow lakes and artificial containers. Although
British mosquitoes currently do not carry human diseases, they are a biting nuisance
and are known to compete with other aquatic invertebrates such as water fleas. We
undertook a number of oviposition choice experiments to compare water treated
with and without dye at the concentrations specified by the manufacturer. Captive
gravid Culex pipiens female mosquitoes (wild caught and laboratory strains) were
presented with a choice of containers with or without dye in a field, semi-field (wild
caught in a tent) and laboratory conditions. Our preliminary results show that there
is a significant difference between treatments. The black dye is attractive to gravid
mosquitoes, encouraging them to lay eggs preferentially in dark waters. Since these
mosquitoes are known to be competitors of cladocerans and other
macroinvertebrates, the dye is possibly altering the community composition in
ponds. Although the pond dye is not exerting a direct chemical stress on the
community, it is a potential engineer of community change.
TU106
Comparing the impact of pesticide treatment on arthropod communities in
different studies using trait based analyses
S. Aldershof, Bioresearch & Evaluation; F.M. Bakker, Mitox Consultants
The impact of pesticides on terrestrial arthropod communities prevalent in
agro-ecosystems are commonly evaluated with ordination techniques (i.e. Principal
Response Curves Analysis, 1). Community responses towards pesticide treatments
on different locations can not be compared directly due to the fact that species
composition differ in different ecozones. This problem can be overcome by
describing communities by an identical set of trait values rather than by taxonomic
groups. This poster illustrates a method to compare arthropod community responses
in two apple orchards in Northern and Southern Europe. Shifts in functional
diversity (2) related to pesticide treatment were compared directly in the two studies
by performing Principal Response Curves Analysis on Community Weighted
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Means (3) rather than on species numbers. The suitability of trait based evaluations
as a supplementary tool to enhance the understanding of compound specific
differences in acute community effects and to reveal underlying mechanisms
driving recovery processes is discussed. In addition, the added value of trait
analyses to estimate impacts of pesticide treatments on ecosystem services is
considered. 1) Van den Brink PJ and Ter Braak CJF. (1998). Multivariate analysis
of stress in experimental ecosystems by Principal Response Curves and similarity
analysis. Aquatic Ecology 32: 163–178. 2) Lepš J., de Bello F., Lavorel S. &
Berman S. (2006). Quantifying and interpreting functional diversity of natural
communities: practical considerations matter. Preslia 78: 481–501 3) Garnier E,
Cortez J, Billes G, Navas ML, Roumet C, Debussche M, Laurent G, Blanchard A,
Aubry D, Bellmann A, Neill C, Toussaint JP (2004) Plant functional markers
capture ecosystem properties during secondary succession. Ecology 85:2630–
2637
TU107
Characterization of Qatari Porites (Growth and Photosynthetic Efficiency)
Under Dynamic Variables, An Experimental Approach
N.M. Al-Naema, ExxonMobil Research Qatar / Environmental Program; N. Deb,
ExxonMobil Research Qatar / Environmental; S. Saeed, ExxonMobil Research
Qatar; R. Ben-Hamadou, Qatar University / Department of Biological and
Environmental Sciences; M. Al-Ghouti, M. Abu-Dieyeh, Qatar University; D.
Dupont, ExxonMobil Research Qatar
ABSTRACT Coral ecologies are very essential as they offer a habitat to marine
species. Laboratory researches were initiated to understand corals physiology.
Samples were collected and cultured in pre-acclimatized lab aquaria. Orthogonal
experiments for 2 weeks were conducted under 3 stress stimuli: salinity, light
intensity and temperature. Imaging-Pulse Amplitude Modulation Fluorometry
(Imaging-PAM) and buoyant weight were utilized to measure photosynthetic
performance and growth of the corals. We were able to detect biological responses
of the corals to stress stimuli using PAM parameters Maximum Quantum Yield
(Fv/Fm), Electronic Transfer Rate (ETR) and Non-Photochemical Quenching
(NPQ) OBJECTIVE To establish corals culture under controlled conditions and
detect biological and physiological responses to different levels of stress stimuli:
salinity, light intensity and temperature using PAM and buoyant weight
METHODOLOGY Corals samples were collected from mother colonies from
different locations in Qatar. Acclimatization process started gradually at lab by
adding corals into pre-acclimatized lab aquarium. Corals were stressed for 12 days
under 3 stress stimuli (separately): salinity, light intensity and temperature. PAM
measurements were taken every 3 days. Weight of individual corals was measured
at the beginning and at the end RESULTS & DISCUSSION Results revealed that
elevated levels of temperature and salinity have statistically significant effect on
Symbidonuim photosynthetic activity; while light intensity did not. High level of
salinity (50 psu) affected the corals photosynthetic efficiency by causing a drop to a
very low range (0.28). As a result, corals weight dropped down too. In contrary,
elevated light intensities showed normal regime of efficiency and growth rate
increased with increasing lights. Finally, Porites Symbidonuim are highly sensitive
to increases in temperature up to 38°C, where they exhibited complete death
“bleached” and PAM parameters dropped to zero value CONCLUSION Using
high-resolution fluorescence PAM combined with its derived detailed image and
gain percentage allowed us to identify the stress that is caused by elevated levels of
parameters. High salinities (50 psu) and temperatures (38°C) affect the
photosynthetic activities of Porites Symbidonuim. FUTURE WORK PAM
associated to genetic identification tools by correlating species tolerance to
different stress stimuli sounds to be very promising to understand coral response
mechanism
TU108
Oscillating population dynamics, nutrient cycling and the subsequent effects
on exposure sensitivity to daphnids and algae
D. Eidsvoll, Norwegian Institute for Water Research NIVA; L. Nizzetto, NIVA; A.
Lillicrap, NIVA / Ecotoxicology and Risk Assessment
The concept of assessing the ecotoxicity of chemicals under realistic environmental
situations with increasing levels of complexities has become more frequently
recommended to provide a more holistic approach to environmental hazard
assessment. The direct and indirect effects of chemical contaminants on trophic
interactions in a structured ecosystem model (such as for example an oscillating
predator-prey dynamic) are not currently part of standard laboratory assays, while
they may represent very sensitive “toxicity” endpoints. In order to assess the
function of ecosystem dynamics with multiple stressors, we have developed a
system incorporating chemostats with 2 different trophic levels; a primary producer
(Pseudokirchneriella subcapitata) and a primary consumer (Daphnia magna).
These chemostats are relatively self-sufficient, running for multiple generations
over several months with oscillating biomass of both algae and daphnids exhibiting
boom and bust outcomes in the populations. This coupled with varying the nutrient
content of the media as an additional environmental stressor has been used within
our laboratory to assess the effects of different personal care products, commonly
detected in lakes and rivers within Northern Europe, at the population level of the
organisms. Whilst it is recognised that increasing the level of complexities may
cause challenges, it is envisaged that performing ecotoxicity assessments using
such approaches will provide a more environmentally realistic assessment of the
268

effects of chemicals in the environment.
TU109
Assessment of impacts caused by remediation technologies on
phytoplanktonic and benthic communities of an urban eutrophic reservoir
A.E. Sueitt, A.A. Mozeto, Federal University of Sao Carlos / Chemistry
Mesocosm experiments were conducted at Ibirité reservoir (an urban eutrophic
environment-SE Brazil) to assess the impacts of Phoslock® and nitrate on
phytoplanktonic and benthic communities. In the mesocosms treated with
Phoslock®, 21 phytoplanktonic taxa were identified: Cyanophyceae (5),
Chlorophyceae (10), Zygnemaphyceae (2), Euglenophyceae (2) and
Bacillariophyceae (2). Lower density of phytoplankton was observed just after
treatment. Flocculation and sedimentation processes caused by treatment explain
such drop. After 600 h phytoplankton density increased, but there was a change in
the community structure: the number of organisms belonging to Cyanophyceae
decreased (82% in water column; 99% in sediment-water interface) and an increase
in Chlorophyceae and Euglenophyceae could be observed. Phoslock® application
also interfered in the richness of benthic community: among the four taxa identified
in controls (Oligochaeta, Chironomidae, Ancilidae and Planariidae), only
Chironomidae persisted in treated mesocosms after 600 hours. In the mesocosms
treated with calcium nitrate, 23 phytoplanktonic taxa were identified:
Cyanophyceae (5), Chlorophyceae (8) Zygnemaphyceae (3), Dinophyceae (1),
Euglenophyceae (3) and Bacillariophyceae (3). The effect of nitrate was noticed
only after 600 h, when an abrupt decrease in the density of organisms was observed,
especially in Cyanophyceae (92% in water column; 100% in sediment-water
interface). It is believed that such decrease has occurred due to the reduction in the
concentration of orthophosphate (average 60%) and not due to a toxic effects
caused by nitrate. The treatment caused reductions in benthic communities:
Oligochaeta (87%), Chironomidae (20%), Ancilidae (100%) and Planariidae
(100%). Family Notonectidae were not identified in controls, but was present in the
treated mesocosms. Aiming the restoration of Ibirité reservoir, it can be concluded
that the decrease in cyanobacteria density is of great interest, since this group cause
several problems to aquatic ecosystems. Considering that the resident
phytoplanktonic and benthic organisms are mostly tolerant to pollution and typical
of impacted environments, it is expected that either of the technologies would
provoke a shift in communities structure, increasing complexity of trophic
interactions and consequently the degree of ecosystem’s resilience in long-term,
after natural recovery reset flora and fauna impaired by treatments.
TU110
Interactions between chemical stress and dispersal in marine phytoplankton
J. De Raedt, Laboratory for Environmental Toxicology and Aquatic Ecology; J.
Baert, Ghent University / Bioscience Engineering; C. Janssen, University of Ghent
/ Laboratory of Environmental Toxicology and Aquatic Ecology GhEnToxLab
unit; F. De Laender, Université de Namur ASBL / Laboratory of Environmental
Ecosystem Ecology
The fast decline of biodiversity resulted in a growing concern about the effects of
biodiversity loss on ecosystem functioning. The majority of the biodiversity
experiments have found a positive relationship between diversity and ecosystem
stability and performance. However, most of these experiments have been
performed in closed communities in which species composition is the result of
random species extinctions. In reality, final community composition is the result of
a species’ specific responses to dispersal, environmental conditions and species
interactions. In order to evaluate the effects of dispersal and toxic stress (i.e.
environmental conditions), 5 different communities of 4 marine diatom species
(Bacillariophycaceae) were exposed to three levels of toxic stress (0, 25 and 250
ppb atrazine) and three levels of dispersal (no, low and high). Each treatment was
replicated 3 times, resulting in 135 communities. Dispersal was performed by
adding a fixed volume of 4 different species to the community once (low) or twice
(high) a week from a species pool of 12 species. Dispersal had a negative effect on
biovolume in communities. However, at high stress, there was a positive interaction
effect between atrazine and dispersal on biovolume. This positive interaction effect
was larger than the negative effect of dispersal. Hence, interactions between
dispersal and the toxicant by far compensated for dispersal-induced biovolume loss.
Dispersal had a negative effect on evenness in communities. However, the
mechanism causing this negative effect was different for low than for high stress
levels. At no and low stress levels, new arriving species barely contributed to
biomass production. Indeed, community composition at the end of the experiment
was dominated (average 94%) by species initially present in the community. Thus,
newly arriving species were not able to colonize and grow, because of high
biovolume of resident species and high competition. At high stress levels, this
dominance of resident species decreased. Only species which were tolerant for the
toxicant were able to grow. We conclude that the effect of dispersal changed along a
toxic stress gradient.
TU111
Technical realisation and validation of an outdoor stream mesocosm
L. Dören, MESOCOSM GmbH Institut für Gewässerschutz; P. Janz, Technische
Universität München; E.R. Rodriguez, Hochschule RheinMain; K. Ebke,
MESOCOSM GmbH, Institut für Gewässerschutz
A new outdoor test system was constructed to study effects on stream organisms
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under realistic conditions. All components of the test system which come into
contact with water are made of stainless steel. The model streams are
“recirculating” modular systems which can be adapted to the specific requirements
of each study (e.g. water level, current velocity…). Each model stream has a water
depth of 0.3-0.5 m, a volume of 1400-2400 L and a water course of about 10 m. The
water is driven by paddle wheels with a current velocity up to 0.5 m/s. Since the
hydraulic conditions are a key factor for the distribution of stream organisms, they
should be taken into account when developing stream mesocosms. Preliminary
studies were conducted in order to optimize the flow characteristics. An equal
current velocity distribution along the cross section as well as along the water
course was realised by the installation of flow conditioners and guide plates. These
installations also ensure a high reproducibility between the model streams
regarding the flow characteristics. Furthermore, specific sampling techniques to
monitor leaf decomposition, phytoplankton, periphyton, macroinvertebrates,
emerging insects and drifting organisms were adjusted and validated.
TU112
Does habitat connectivity reduce the amount of stress-tolerance variability
needed to preserve ecosystem functions?
J. De Raedt, Laboratory for Environmental Toxicology and Aquatic Ecology; J.
Baert, Ghent University / Bioscience Engineering; F. De Laender, Université de
Namur ASBL / Laboratory of Environmental Ecosystem Ecology; C. Janssen,
University of Ghent / Laboratory of Environmental Toxicology and Aquatic
Ecology GhEnToxLab unit
There is a need for simple measures that, in conjunction with species sensitivity
data, allow for a better risk assessment at the ecosystem level. Here, we have
explored the use of migration rate as a proxy for habitat connectivity. In a
microcosm experiment in which we exposed marine diatom communities to 3
atrazine levels, we found that increased immigration had no effect on ecosystem
function in control and low stress conditions. However, in severely stressed
communities increased immigration reduced the impact of atrazine on ecosystem
performance (p< 0.0001). Analysis of a stochastic Lotka-Volterra model indicated a
trade-off between migration rate and community stress tolerance variability to
buffer ecosystem functions: better-connected communities need a smaller degree of
interspecific stress variability (i.e. a steeper species sensitivity distribution) to
buffer ecosystem functions in the same way as less-connected communities. Both
empirical and theoretical evidence suggest that landscape features can be important
for future risk assessment.
TU113
Schemes for further Consideration of Biodiversity issues in Ecological Risk
Assessment
E. Chaideftou, Benaki Phytopathological Institute / Department of Pesticides
Control Phytopharmacy Laboratory of Toxicological Control of Pesticides
Ecological Risk Assessment (ERA) entails the identification and Characterization
of Ecological Effects towards the Characterization of Risk from Exposure posed to
a specific Environmental Entity. For the Characterization of Ecological Effects to
the Entity, the adverse effects elicited by the stressor are identified and quantified
and the causal relationships are potentially evaluated. For the Determination of
Exposure of the Entity, the spatiotemporal distribution of a stressor and the
co-occurrence or contact of stressor with the ecological components is predicted or
measured. Specific Protection Goals are determined in ERA after defining the
Entity under protection. Each Entity is expressed by a specific Environmental
Value which is not always defined and necessitates further investigation. These
Values should be the driving forces linking Protection Goals with Ecosystem
Services and assist experts on structuring explicit conceptual models. The
determination of endpoints could also contribute to this direction. The Endpoint
should be the explicit expression of the protected Value and an expression of the
Ecosystem Service that is maintained by the protected Value. Two schemes are
proposed to this direction each demonstrating the steps of ERA, where new studies
for biodiversity as a protection goal at ecosystem level can be included to facilitate
the chemical stressors’ risk characterisation with an ‘Ecosystem Services’
approach. In the first scheme, studies on Ecosystem Services can be included in the
ERA framework, for estimating parameters as a separate step. In the second
scheme, Ecosystem Services are incorporated in ERA from the beginning
considering findings and studies already available and potentially performed in
parallel with the traditional ERA procedure to: 1) identify which Ecosystem
Services are indeed protected by protecting the most sensitive organism(s) and 2)
allow for drawing conclusions on which of the group organisms should be
additionally tested in ERA since they may strengthen the Ecosystem Services that
are already provided by the most sensitive organisms.
TU114
The macroinvertebrate community in an outdoor stream mesocosm
P. Janz, Technische Universität München; L. Dören, K. Ebke, MESOCOSM
GmbH, Institut für Gewässerschutz
Outdoor stream mesocosms were developed to study the effects of chemicals on
stream organisms under realistic conditions. A pilot study with four prototypes was
conducted from the beginning of May to the end of June in Central Germany in
2014. A representative macroinvertebrate community containing the important
taxonomic groups, trophic groups and ecological traits (particularly life-cycle
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characteristics related to vulnerability as generation time and dispersal ability)
typical for communities in small streams could be established. Over 70 taxa
belonging to nine different classes were identified in the macroinvertebrate
samples. A high diversity could be maintained throughout the entire study period of
8 weeks. Based on calculations of minimum detectable differences (MDDs) it was
shown that the variability between the model streams was sufficiently low in order
to enable a statistical evaluation for more than the required (by EFSA) 8
populations including EPT taxa (Ephemeroptera, Plecoptera, Trichoptera) and
gammarids.
TU115
Anthropogenic activities drive the microbial community and their functions in
the river sediment
X. Zhang, University of Waterloo / Department of Biology; Q. Gu, Zhejiang
Environmental Monitoring Center; X. Long, Chinese Academy of Sciences /
Institute of Urban Environment; Z. Li, Fudan University / The Institute of
Biodiversity Science; D. Liu, D. Ye, C. He, X. Liu, Shanghai University / School of
Environmental and Chemical Engineering; K.K. Vaananen, University of Eastern
Finland / Biology; X. Chen, Shanghai University / School of Environmental and
Chemical Engineering
Understanding the dynamics of the structure and function of the sediment microbial
community across freshwater environments will help to predict how these
ecosystems will change in response to anthropogenic activities. Materials and
methods We compared the community structure and abundance of C/N
transformation-related functional micro-organisms along two rivers in
South-Eastern China that flow through three typical functional zones corresponding
to agricultural, residential and industrial zones. Results and discussion Illumina
sequencing of 16S rRNA amplicons revealed that the sediments are dominated by
Proteobacteria (41.4-54.4 %) at all of the tested sites and demonstrated notable
differences among the communities from different functional zones. The
abundances of the nifH gene (5.57×105-8.27×105 copies ng-1 DNA), nirK gene
(4.79×104-6.22×104 copies ng-1 DNA) and pmoA gene (7.02×104-9.29×104 copies
ng-1 DNA) in the industrial area were significantly higher than in the residential and
agricultural zones. The gene copy numbers from both ammonia-oxidising Archaea
(AOA) and bacteria (AOB) from the agricultural zone were significantly higher
than in the residential and industrial zones. The ratio of AOA:AOB amoA gene
copy numbers in the agricultural zone was below 1.0, whereas those in both the
industrial and residential zones were above 1.0 (1.10-5.34). Non-metric
multidimensional scaling (NMDS) analysis showed that the microbial communities
in the agricultural zone were mainly correlated with volatile phenol, and NH 4+,
CODCr, and CODMn appeared to contribute to the segregation observed in the
residential zone. Conclusions These findings indicate that the fluctuations of the
microbial community in river sediment are impacted by different human activities,
and particular functional groups, such as nitrogen fixers (nifH), nitrifiers (AOB),
denitrifiers (nirK), and methanotrophs (pmoA), are sensitive to environmental
changes.
TU116
Use of mesocosm study data in current and future risk assessments - a review
J. Postma, R. Keijzers, Ecofide; A.D. Redman, Exxon Mobil Biomedical Sciences;
C.V. Eadsforth, Shell International; S. Linington, BP Castrol Technology Centre; S.
Comber, Plymouth University / Environmental Science; M. Leon Paumen,
ExxonMobil Biomedical Sciences / ExxonMobil Biomedical Sciences TES
Division; K. den Haan, CONCAWE / Petroleum Products Safety
In estimating PNEC-values or the derivation of environmental quality standards
(EQS), data from mesocosms can be used to argue that lower safety factors might
be applied. The decision on the size of such an application factor (AF) is made on a
case-by-case basis. A literature review was conducted to provide insight in the
present use of available mesocosm data in risk assessments and in several technical
aspects in relation to study design. The main conclusions were A large amount of
information on mesocosm studies is available and there is not just one approach. All
aspects of test design should be discussed and optimised in the light of the specific
research objective. Available literature reviews on a limited amount of data indicate
that the SSD approach, in which single-species studies are used to calculate a
HC5-value, is normally protective of populations in mesocosms and in the field.
Replicability and repeatability of physical, chemical but especially biological
parameters should be assessed as part of the test design. An experimental design
encompassing more than 4 concentrations and at least two replicates is suggested in
order to obtain sufficient resolution (Møhlenberg et al., 2001). Options to reduce
variability can be:\n- to locate mesocosms near to the source system and allow
communities to establish naturally\n- to control the settling of sediment and grain
size distributions \n- to allow continuous recolonisation during the experiments The
size of mesocosms itself is not one of the driving forces for the biological
complexity of stream mesocosms. Nevertheless, several parameters are impacted
by size such as mixing zone, flow-rate and sampling zones. These need to be
carefully considered when setting up mesocosm experiments. Flow-through
mesocosms, with a continuous inflow from upstream, can be highly replicable and
can be considered realistic. The realism of the biological community tested in a
mesocosm should be assessed as one of the elements in a weight of evidence
approach in support of a low AF. Validating the ecological realism of mesocosms
using “dimensional analysis” should be considered. Statistical considerations form
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an essential part of both study design and interpretation. The use of multivariate
analysis and especially the Principal Response Curve method has become
state-of-the-art for interpreting mesocosm data.
TU117
A new outdoor test system with stream mesocosms
P. Janz, Technische Universität München; L. Dören, K. Ebke, MESOCOSM
GmbH, Institut für Gewässerschutz
Lentic (static) aquatic mesocosms are most frequently used to refine aquatic risk
assessments of pesticides when a potential risk is indicated by lower tier studies
(e.g. laboratory single species tests). However, small lotic water bodies (small
streams and ditches) in agricultural areas are often the most exposed water bodies.
Lotic water bodies differ strongly from lentic water bodies in terms of their abiotic
environmental factors and their biocenoses. Thus, the extrapolation of results from
lentic mesocosm studies to small lotic water bodies is subject to many uncertainties.
These uncertainties can be reduced if lotic mesocosm are used instead. A new
outdoor test system with artificial streams was designed, with particular focus on
macroinvertebrates including the EPT taxa (Ephemeroptera, Plecoptera,
Trichoptera) and gammarids. In a pilot study a representative community
containing the important taxonomical groups, trophic groups and ecological traits
(particularly life-cycle characteristics related to vulnerability as generation time and
dispersal ability) typical for communities in small streams could be established.
Further it was shown that variations between the model streams were very low for
physico-chemical parameter, leaf decomposition, phytoplankton and periphyton
throughout the entire study period of 8 weeks. Minimum detectable differences
(MDDs) were calculated to indicate the statistical power of the mesocosms. The
MDD defines the difference between the means of the treatment and the control that
must exist in order to conclude that there is a significant difference. According to
the MDD calculations the variability between the model streams was sufficiently
low in order to enable a statistical evaluation for more than the (required by EFSA)
8 populations of macroinvertebrates (including EPT taxa and gammarids). Thus,
the test system meets all criteria for mesocosms according to the EFSA guidance
document on tiered risk assessment for edge-of-field surface waters and it is
considered as a very powerful tool to study the effects of pesticides on stream
organisms under realistic conditions.

Latest advances in passive sampling and dosing (P)
TU118
POCIS for pesticide monitoring in groundwaters: from "low flow" pilot
calibration to in situ monitoring
a. togola, C. Berho, BRGM / Laboratory Division; S. Robert, Suez Environnement /
CIRSEE; A. Bruchet, CIRSEE Suez Environment
Since few decades, polar organic chemical integrative sampler (POCIS) has been
successfully applied to the sampling of a wide range of polar organic contaminants
including pesticides. Passive sampling offering time integrated sampling that
compensates for fluctuations in concentrations and lower detection limits compared
to standard water sampling. Applications have been implemented in surface water
or wastewaters after obtaining sampling rate (Rs) by laboratory calibrations. POCIS
sampling rates are affected by environmental factors such as water flow rates, that is
particularly significant for groundwaters, characterized by low water flow
conditions.To develop a better understanding of the relationship between water
flow and POCIS accumulation, an experimental system has been implemented to
obtain sampling rates for POCIS on representative groundwater hydraulic
conditions of alluvial aquifers. In parallel, monitoring campaigns have been
undertaken during one year to obtain in situ sampling rate values. This works
compares this two approaches with classic in lab results, to determine impact of
flow on POCIS accumulation in groundwater context. By this way, lab calibration
that is easiest to implement, could be used and corrected to better fit with
environmental condition, allowing the use of passive sampler for a
semi-quantitative approach.
TU119
Passive samplers as cost-effective WFD screening devices
J.M. Ronan, Marine Institute / Chemical Sciences; L. Jones, Dublin City University
/ Chemical Sciences; B. McHugh, E. McGovern, Marine Institute; f. Regan, Dublin
City University / Chemical Sciences
The primary purpose of the WFD is to establish a framework for the protection of
all surface waters throughout the EU territory. Conducting appropriate water and
biota sampling to meet WFD monitoring requirements is both costly and
challenging, given the analytical difficulties posed by low environmental quality
standard (EQS) values, the availability of suitable and sufficient numbers of biota
(for EQSbiota), and the volume and frequency of sampling required. Passive
sampling (PS) techniques are rapidly developing as very cost-effective state of the
art pragmatic tools to identify and measure ultra-trace micro-pollutants in water as
improved compound detectability and sensitivity may often be obtained relative to
more “traditional” spot water sampling and analysis techniques. It is proposed that
PS derived dissolved pollutant data in tandem with appropriate modelling
techniques may be suitable for the derivation of individual precautionary principle
based parameter “passive sampling EQS equivalent” (EQScw) screening/threshold
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values. When used within a tiered monitoring framework PS screening results
would then be assessed against the derived thresholds whereupon exceedance may
initiate further more focused sampling. It is thus suggested that this combination of
PS thresholds within a tiered approach provides a cost effective option for
surveillance monitoring to highlight possible compounds and locations of
environmental concern.
TU120
Applying silicone-based passive samplers in water monitoring
B. Becker, Department of Qualitative Hydrology; A. Duffek, Federal Environment
Agency; P. Lepom, Laboratory for Water Analysis; A. Paschke, Helmholtz Centre
for Environmental Research (UFZ); C. Möhlenkamp, Federal Institute of
Hydrology; E. Claus, Federal Institute of Hydrology BfG; S. Schaefer, Federal
Institute of Hydrology / Department of Qualitative Hydrology
Quantifying hydrophobic organic chemicals (HOCs) in water is challenging due to
the low concentrations which need be measured and the insufficient detection limits
which are often achieved when taking 1 L spot samples. Passive samplers can
accumulate HOCs while being exposed in the environment enabling not only low
detection limits but also the measurement of time-weighted average concentrations
(cTWA). In this study, silicone-based passive samplers were applied to monitor water
quality in rivers. Silicone rubber sheets were exposed in situ at five sampling sites
in different rivers in Germany (Elbe, Rhine, Danube, Saale and Saar). Three
sampling campaigns were conducted from May until October 2014 with an
exposure time of five weeks each. Target analytes were PAHs, PCBs as well as
DDT and its metabolites. Analyte-specific sampling rates (RS) were determined by
in situ calibration with ten performance reference compounds (PRCs). The
remaining amounts of PRCs after the exposure period were measured. R S were
calculated by non-linear regression of the PRC fraction, which remained in the
samplers and analyte-specific silicone-water partition coefficients according to
Rusina et al. (2010). Abiotic factors such as water temperature and flow rate in the
rivers were measured to study their effect on RS of target analytes. Next, cTWA of the
target analytes were calculated at each sampling site based on the in situ calibration
with PRCs. Results from the first sampling campaign in 2014 showed different
contamination patterns for the five sampling sites. The highest PCB c TWA of 110
pg/L was found for CB 138 in the Elbe river. PAH concentrations were in the pg/L
range up to a few ng/L. PAH concentrations ranged from 2 pg/L
indeno[1,2,3-c,d]pyrene in the Danube to 3.2 ng/L for fluoranthene in the river
Saar. The PAH patterns varied between the different rivers with a higher fraction of
the more hydrophilic PAHs seen in the rivers Saar, Danube and Rhine. As expected
highest levels of DDT and its metabolites were measured in the Elbe river with up
to 600 pg/L for p,p’-DDD. Detection limits of target analytes were below 1 pg/L
depending on RS. This contribution will compare the cTWA obtained for the different
sampling sites and sampling campaigns. Also the potential and limitations of
implementing passive samplers in routine monitoring campaigns, e.g. for
monitoring under the European Water Framework Directive, will be discussed.
TU121
Targeted screening of emerging pollutants in Czech rivers by passive
sampling
V. Kodes, Czech Hydrometeorological Institute / Section of water quality; R.
Grabic, University of South Bohemia in CB / Faculty of Fisheries and Protection of
Waters, South Bohemian Research Center of Aquaculture and Biodiversity of
Hydrocenoses
A screening of more than 300 emerging pollutants such as pharmaceuticals
(analgesics, psycholeptics, antidepressants, antibiotics, beta blockers), PCPs (UV
blockers, musk's, repellents), illicit drugs, pesticides, perfluorinated compounds)
and their metabolites at 22 monitoring sites throughout the Czech Republic was
conducted in 2013 in the Czech Republic. Two types of passive samplers (pesticide
and pharmaceutical POCIS) were deployed for 14 days in May and in October, 88
samples were collected in total. LC -MS/MS and LC-MS/HRMS methods were
applied for analyses of POCIS extracts. In total 265 and 310 target compounds were
analyzed in pharmaceutical and pesticide samplers respectively. Results showed
that 150 of 310 (48%) and 127 of 265 (48%) analyzed substances had been found in
pesticide and pharmaceutical samplers respectively. 27 substances
(pharmaceuticals, PCPs, pesticides, caffeine, nicotine metabolite) occurred at all
sampled sites, additional 39 substances (pharmaceuticals, PCPs, pesticides)
occurred at more than 33 (75%) of sites. One of perfluorinated compounds occurred
at 68% of sites, whilst one of illicit drugs was found at 61% of sites. The highest
number of contaminants found in one POCIS at a single monitoring site was 111.
The concentrations varied from nanograms to thousands of nanograms per sampler.
Emerging contaminants occurring in highest concentrations (> 1000 ng/sampler)
were BP-4 and PBSA (UV blockers), caffeine, DEET (insect repellent),
imidacloprid (insecticide), telmisartan (hypertension drug) and tramadol
(analgesic).
TU122
Passive sampling monitoring of trace metals and organics in seawater in the
area of the Costa Concordia disaster (Isola del Giglio, Italy).
M. Schintu, University of Cagliari / Dipartimento di Sanità Pubblica Medicina
Clinica e Molecolare; A. Marrucci, Università di Cagliari / Dipatimento di Sanita
Pubblica; B. Marras, University of Cagliari / Dipartimento di Sanità Pubblica
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Medicina Clinica e Molecolare; E. Cocco, M. Atzori, Università di Cagliari /
Dipartimento di Sanità Pubblica Medicina Clinica e Molecolare
This work presents the results of two years monitoring of organics and trace metals
in seawater with passive sampling techniques in the area around the wreck of the
Costa Concordia cruise ship, which sank off the Mediterranean island of Giglio
(Italy) on January 2012. The aim was to monitor bioavailable contaminants released
by the wreck and/or produced by the removal yard (Parbuckling project). Sampling
was carried out at three sites from May 2012 to September 2014, one month after
the removal of the wreck. Two sites were fixed in the vicinity of wreck, at the bow
and at the aft of the ship; the third one was located in an unexposed beach of the
island. Nine sampling campaigns were carried out. In each station a canister
containing semipermeable membrane devices (SPMDs) and polar organic chemical
integrative samplers (POCIS) was deployed at 10 m. depth, fixed at a buoy by scuba
divers. Furthermore, at each canister, 9 diffusive gradients in thin films (DGTs)
devices were attached. DGTs with three different resins have been used:
Chelex-100 for Cd, Cr, Cu, Ni, and Pb; Fe-oxide for V; Spheron-thiol for Hg.
Deployment time for all samplers ranged from 5 to 7 weeks. Repeatability was
checked by the exposure of triplicate samplers. SPMDs and POCIS were extracted
and analyzed for target compounds by GC/MS. Trace metals accumulated by DGTs
were analyzed after elution by GFAAS. Mercury was determined with a direct
mercury analyzer. SPMDs allowed the determination of dissolved PAHs, NPD,
PCBs, OCPs, and PBDEs. POCIS were used to measure endocrine disruptors, such
as alkylphenols, alkylphenol ethoxylates (APEs), and steroids. The results show
higher concentrations of PAHs in the station near the bow of the ship, all along the
monitoring period. A significant correlation with V measured by DGTs was pointed
out, indicating a contamination by oil, more likely as a result of the yard activities.
This work is part of a larger monitoring plan financially supported by the Italian
Civil Protection.
TU123
Equilibrium sampling of hydrophobic organic chemicals in sediments:
challenges and new approaches
S. Schaefer, Federal Institute of Hydrology / Department of Qualitative Hydrology;
P. Mayer, Technical University of Denmark / Department of Environmental
Engineering; B. Becker, Department of Qualitative Hydrology; C. Möhlenkamp,
Federal Institute of Hydrology; E. Claus, Federal Institute of Hydrology BfG; F.
Smedes, DELTARES / BGS
The exposure risk of contaminated sediments is traditionally assessed by exhaustive
extraction methods that measure total concentrations (ctotal) including bound and
freely dissolved contaminants. However, freely dissolved concentrations (cfree) of
hydrophobic organic chemicals (HOCs) are considered to be the effective
concentrations for diffusive uptake and partitioning, and they can be measured by
equilibrium sampling. We have thus applied glass jars with multiple coating
thicknesses for equilibrium sampling of HOCs in sediment samples from various
sites in different German rivers. The coated glass jars were very convenient for
routine monitoring campaigns since (1) equilibration times are minimized by the
very thin coatings, (2) the equilibration is done in the laboratory and (3) equilibrium
sampling is confirmed by equal analyte concentrations in various silicone coating
thicknesses without tedious time-serious measurements. However, for some
sediment samples analyte concentrations decreased towards thicker silicone coating
possibly caused by depletion of the sediment or equilibrium partitioning not being
attained. In this study, we investigated the application of sediment depletion and
kinetic uptake models. Sediment depletion was tested by the model for multi ratio
equilibrium sampling (Smedes et al. ES&T 2013). If non-depletion was assumed by
a sufficient capacity ratio between sampler and sediment (< 0.05) and by low
hydrophobic PCBs attaining equilibrium, the lower analyte concentrations in
thicker silicone coating for more hydrophobic PCBs can be explained by
non-equilibrium. Equilibrium concentrations in silicone were then determined by
non-linear least square regression of analyte concentrations in polymer as a
function of silicone mass using a first order kinetic model. Finally, the model was
used to determine cfree of PCBs at different sites. Next to non-equilibrium
partitioning for some compounds, we had difficulties in detecting target analytes
such as p,p’-DDT in coated glass extracts despite high ctotal in the respective
sediment samples. We will demonstrate that microbial degradation can play a
significant role during equilibrium sampling of biodegradable compounds even
during short incubation times and despite confirmation of equilibrium partitioning.
TU124
Evaluating the Effectiveness of Passive Sampling as a Surrogate for Organism
Bioaccumulation
A.S. Joyce, National Research Council U.S. EPA / Atlantic Ecology Division; R.M.
Burgess, U.S. EPA / Atlantic Ecology Division
Measurement of hydrophobic organic contaminants (HOCs) and the subsequent
evaluation of their ecological and human health risks are common endpoints in
aquatic environmental monitoring. Due to their hydrophobicity, many
anthropogenic HOCs will partition from the water into organic matter as well as
into an aquatic organism’s lipids. As such, the HOC concentrations in organismal
tissues are often measured to evaluate bioavailability and the risks these HOCs can
pose. Similar to lipid partitioning, HOCs have been found to partition into
non-polar polymers – also known as passive samplers. Over the past several
decades, passive sampling has become a widely accepted technique for quantifying
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the freely dissolved concentrations (Cfree) of HOCs in the water column and
sediment pore water. Polymers including polydimethylsiloxane (PDMS),
low-density polyethylene (LDPE), and polyoxymethylene (POM) have become
popular for quantifying Cfree. In recent studies these passive samplers have been
co-deployed with biomonitoring organisms. This work presents the results of a
critical review comparing biomonitoring organism’s lipid concentrations of several
environmentally relevant HOCs (e.g., PCBs, PAHs, and halogenated pesticides)
with concentrations accumulated by co-deployed passive samplers. Studies where
the polymers PDMS, LDPE, or POM were directly compared to lipids from
organisms including aquatic worms, bivalves, and midges were the primary focus
of the review. Results from over 40 publications illustrated how passive sampler
uptake of HOCs correlates to the bioaccumulation of HOCs by traditional
biomonitoring organisms in the marine and freshwater environments. Linear
regressions between lipid and polymer concentrations showed positive and
statistically significant relationships where lipids had 1-20 times higher HOC
concentrations (ng/g) than the polymers and the r2 values ranged from 0.3 – 0.99.
These data suggest that in some applications, passive samplers could be used as
surrogates for biomonitoring organisms.
TU125
Remediation of dioxin-contaminated marine sediments using thin-layer
capping with activated carbon and other sorbents: evaluation of
bioavailability assessment techniques
J. Gunnarsson, A. Gustafsson, Stockholm University / Department of Ecology
Envionment and Plant Sciences DEEP; S. Josefsson, Swedish University of
Agricultural Sciences / Dept of Aquatic Sciences and Assessment; I.J. Allan, Norsk
Institutt for Vannforskning; G. Cornelissen, NGI; M. Schaanning, Norwegian
Institute for Water Research
Remediation of contaminated sediments in situ using thin-layer capping with
carbonaceous materials such as activated carbon (AC) has proven successful in
reducing the bioavailability and sediment-to-water release of hydrophobic organic
compounds, e.g. PCBs, PAHs and dioxins, by several orders of magnitude. In two
joint projects called CARBOCAP and OPTICAP, Swedish and Norwegian
researchers have evaluated various capping materials for thin-layer capping in situ,
using both mesocosms and large-scale field experiments. In the present study we
collected sediment from a dioxin-contaminated area in the Grenlandfjord, Norway.
The sediment was placed in boxcores and a thin-layer cap (1-5 cm) of either clay or
crushed limestone was added to the surface. The caps were amended with two types
of carbonaceous sorbents activated carbon (AC) or Kraft Lignin (KL). Two test
organisms, a surface gastropod (Nassarius nitidus) and a deep burrowing
polychaete (Nereis spp.) were added to the boxcores for bioaccumulation assays.
Passive samplers (SPMDs) were placed in the water column and the boxcores were
held at constant ambient temperature in a flow-through mode for 99 days. At the
end of the experiment passive samplers, animals and sediment surface samples (0-3
cm) were collected for chemical analyses of dibenzo-p-dioxins and dibenzofurans,
hexachlorobenzene, and octachlorostyrene. Bioavailability analyses of these
compounds were conducted using synthetic digestive fluid extraction (DFE) or
using Low-density Polyethylene pore water extraction (LDPE). Amendment with
active sorbents (AC or KL) led to a significant reduction in bioaccumulation by the
two test species. AC was more efficient than KL as sorbent. A 90% reduction in
bioaccumulation was obtained with 3 cm caps with 3.3% AC. DFE and LDPE
measurements both corresponded well with the bioaccumulation results. The
addition of a 3 cm cap amended with AC measured by DFE resulted in a 93%
reduced dioxin/furan-bioavailability, compared to a 91% reduction in
thegastropodand a 75% in the polychaete. Our results are promising in terms of
developing faster screening tools for assessing toxicity risks to biota from
contaminated sediments, and to evaluate the efficiency of various capping
materials, as these bioavailability methods are more rapid (days instead of months)
and more cost-efficient compared to traditional bioaccumulation assays using live
organisms.
TU126
The Use of Passive Samplers to support the Short-term Performance
Assessment of In Situ Remedial Treatment at Two Contaminated Sediment
Sites
V.J. Kirtay, SPAWARSYSCEN SAN DIEGO / Energy and Environmental
Sustainability; J.M. Conder, Geosyntec Consultants; M.M. Grover, ENVIRON
International Corporation; G.H. Rosen, SPAWAR Systems Center / Energy and
Environmental Sustainability; B. Chadwick, SPAWAR Systems Center San Diego
/ Energy and Environmental Sciences
Passive samplers are being used a part of a weight-of-evidence approach to evaluate
the effectiveness of in situ remediation for reducing contaminant availability at two
different contaminated sediment sites. At the first contaminated sediment site, two
to three inches of AquaGate+PAC™ (a composite aggregate coated with activated
carbon) was placed on a 0.5-acre target area to reduce polychlorinated biphenyl
(PCB) bioavailability in sediment containing PCBs underneath and adjacent to an
active pier. As part of the monitoring program, concentrations of freely dissolved
PCB congeners in surface sediment pore water have been measured via in situ solid
phase microextraction (SPME) at ten stations which received amendment both prior
to and at 10- and 21-months following amendment placement. For each survey,
passive samplers were constructed using twelve 12.5-cm pieces of fiber with 10-μm
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thickness polydimethylsiloxane (PDMS) coating and a 210-μm silica core
diameter. The fiber pieces were placed in a 110-μm stainless steel mesh envelope.
Within two weeks of deployment the passive samplers were exposed to a solution
containing PCB Performance Reference Compounds and stored at 4C. On the day
of deployment, each sampler was attached to a SEARing bioaccumulation chamber
and deployed in situ for 14 days. Upon retrieval, each sampler was wrapped in foil
and placed on ice for shipment to the laboratory for processing and analysis. At the
second contaminated site, a similar approach is being used to evaluate the
effectiveness of a thin layer cap for reducing the availability of DDT and its
daughter products (DDx) to the benthic community. At this site, a six-inch layer of
sand was placed over a 10-acre site. Concentrations of DDx were measured in
sediment pore water in core samples collected from five on cap stations and two
reference stations both prior to and at 12 months post cap installation. For this site, a
similar approach was used to construct the passive samplers. However, because of
the interest in evaluating the extent to which top-down versus bottom-up processes
control the potential for recontamination of the cap surface, the core samples were
sectioned and a passive sampler was added to each section and tumbled ex situ for
two weeks prior to processing and analysis. Results from the pre-placement
monitoring and post-treatment monitoring will be presented in terms of the
effectiveness of the passive sampler to evaluate reductions in contaminant
availability.

chemical analysis alone. In our work we used an “active” passive sampling system
(APS) for temporally and spatially integrative sampling using silicone rubber and
EMPORE disc based passive samplers, which efficiently preconcentrate a wide
spectrum of polar and non-polar organic pollutants from the water column along a
defined river stretch. This concept was employed during Joint Danube Survey 3 in
summer 2013. Eight Danube river stretches were sampled to cover spatial
distribution of the pollutants characterized through a set of bioassays investigating
presence of contaminants with several non-specific and important specific toxic
modes of action. Presence of contaminants with potentials for causing endocrine
disruption (anti/estrogenic anti/androgenic), dioxin-like activities, potential to elicit
adaptive stress responses associated with oxidative stress, p53-mediated apoptotic
response and NF-κB-associated inflammatory response were characterized in
samples from different river stretches. This wide range of assessed endpoints serves
as a toxicological profiling tool to describe risks associated with fresh water
pollutant mixtures. The obtained results also serve for spatial characterization of
pollution gradients along the river and selecting hotspots for further studies. This
research was supported by SOLUTIONS Project from the European Union Seventh
Framework Programme (FP7-ENV-2013-two-stage Collaborative project) under
grant agreement 603437.

TU127
Using equilibrium passive dosing to maintain stable exposure concentrations
of triclosan in a 6-week toxicity test
A. Sobek, Applied Environmental Science ITM; A. Ribbenstedt, Stockholm
University; L. Mustajärvi, Stockholm University / Applied Environmental Science
ITM; M. Breitholtz, Inst för tillämpad miljövetenskap / Department of Applied
Environmental Science ITM; P. Mayer, Technical University of Denmark /
Department of Environmental Engineering
Aquatic organisms are constantly exposed to hydrophobic organic contaminants.
Although these chemicals may be present at low concentrations, they can still cause
negative long-term effects on organisms. In chemicals risk assessment, the majority
of the ecotoxicological data is based on acute toxicity tests. Yet, the European
Commission’s criteria for chemicals’ risk assessments aim at protecting higher
levels in the environment. To achieve protection of populations and ecosystems,
reliable long-term ecotoxicologial tests are needed. In this study, we used
equilibrium passive dosing to maintain stable exposure concentrations of triclosan
(log Kow 4.8) in a 6-week multigeneration test with the benthic copepod Nitocra
spinipes. The tests were performed in 10 mL vials casted with 1000 mg of silicone
(DC 1-2577). Based on a previous pilot study, three triclosan concentrations were
selected and tested (15 µg L-1; 30 µg L-1; 60 µg L-1) as well as a control (no
triclosan). At test beginning, each vial contained 12 individuals consisting of 3
individuals from four different life stages. The test includes feeding with
phytoplankton three times a week, which can lead to declining freely dissolved
triclosan concentrations. In the present study this was buffered by passive dosing.
Water was exchanged every 7th day by transferring the animals from the spend
solution into a pre-equilibrated passive dosing glass. During the first two weeks, the
copepods grow exponentially and can reach numbers of several hundred individuals
in each vial. The increasing biomass of the test organisms can again lead to
declining exposure concentrations, but such loss was buffered by passive dosing.
Quality assurance tests showed that a) the loading and passive dosing procedures
resulted in exposure concentrations with little variation (RSD 1-7 %), b) using two
batches of passive dosing vials helped to maintain stable exposure concentrations,
and c) the concentration of triclosan could be maintained throughout the whole
6-week test period. This study demonstrates that passive dosing offers a way
forward to generate reliable and relevant toxicity data also from long-term studies
with hydrophobic contaminants. The results on long-term toxicity of triclosan on
Nitocra will be evaluated and discussed in relation to existing toxicity data from
literature.

TU129
Time Integrative Passive sampling combined with Toxicity Profiling
(TIPTOP): an effect based strategy for cost-effective chemical water quality
assessment
T. Hamers, VU University Amsterdam, Institute for Environmental Studies (IVM) /
Institute for Environmental Studies; F. Smedes, DELTARES / BGS; j. de Weert,
DELTARES; L. Posthuma, D. De Zwart, RIVM / Centre for Sustainability
Environment and Health; P. Leonards, VU University, Institute for Environmental
Studies / Institute for Environmental Studies IVM
Within the European Water Framework Directive (WFD) chemical water quality is
assessed by comparing concentrations of predefined individual priority pollutant to
their Environmental Quality Standard (EQS). This approach ignores not only
non-analyzed (known or unknown) compounds that may contribute to the toxic
burden of the water, but also mixture effects. In addition, it is based on a time-point
grab sample that may miss incidental peak concentrations. We hypothesize that a
combined approach of time-integrative passive sampling followed by toxicity
profiling is not only a toxicologically and ecologically more relevant and more
protective alternative for chemical water quality assessment, but also a more
cost-effective alternative. For this purpose a demonstration study is designed at
well-defined WFD sampling sites in the Dutch delta. Time-integrative sampling is
performed using partitioning-based and adsorption-based passive samplers.
Toxicity profiling is performed using a test battery consisting of in vitro and in vivo
bioassays. Given the different mechanisms of action covered by the in vitro
bioassays and the different trophic levels covered by the in vivo bioassays, the
applied battery can be regarded as “safety net”, signaling the mixture effect of toxic
compounds at low concentrations. Ultimately, different approaches will be used to
determine the surface water chemical status, i.e. (1) by the classical WFD
assessment based on priority compound analyses, (2) by calculating the observed
chemical profile into a toxicity profile and compare that to the actually observed
toxicity profile, and (3) by a toxicological or ecological interpretation of the
observed toxicity profile itself. The toxicological interpretation is based on a
comparison to “worst case” toxicity profiles from waste-water treatment plant
effluent or to trigger values for bioassays. The ecological interpretation is based on
a comparison between predicted ecological effects and the actual ecological status
and on the assessment of a margin of exposure in the field situation to expected
ecological effects. The combined approach of passive sampling and toxicity
profiling will be evaluated according to SWOT principles, using experiences from
TIPTOP, previous studies from the partner institutes, and similar studies published
in open (grey and peer-reviewed) literature. The outcome should ultimately lead to
a proposal for a cost-effective approach for chemical water quality assessment.

TU128
Effect-based monitoring of Danube river using mobile passive sampling
approach
J. Novak, Masaryk University / RECETOX; B. Vrana, Masaryk University, Faculty
of Science, RECETOX / RECETOX Research Centre for Toxic Compounds in the
Environment; F. Smedes, DELTARES / BGS; T. Rusina, Masaryk University /
RECETOX Research Centre for Toxic Compounds in the Environment; K.
Okonski, Masaryk University Faculty of Science / RECETOX Research Centre for
Toxic Compounds in the Environment; B.I. Escher, Helmholtz Centre for
Environmental Research GmbH - UFZ / Cell Toxicology; M. Macova, The
University of Queensland / National Research Centre for Environmental
Toxicology Entox; P.A. Neale, Griffith University / Smart Water Research Centre;
S. Ait-Aissa, INERIS / Ecotoxicology Unit; N. Creusot, INERIS; K. Hilscherova,
Masaryk University, Faculty of Science, RECETOX / RECETOX Research Centre
for Toxic Compounds in the Environment
Surface waters are often polluted by complex mixtures of pollutants whose toxic
properties are relatively difficult to describe. Effect-based monitoring with a battery
of bioassays represents an efficient approach for toxicological profiling and
identification of samples of major interest through providing data of the toxic
potencies and mode of action of the extracted mixtures that cannot be evaluated by

TU130
Transferring the chemical activities of chemical mixtures from sediment to
toxicity tests using silicone-based passive sampling and dosing
L. Mustajärvi, Stockholm University / Applied Environmental Science ITM; A.
Jahnke, Stockholm University / Department of Cell Toxicology; A.
Wiklund-Eriksson, ITM Stockholm University / Applied Environmental Science
ITM; A. Sobek, Applied Environmental Science ITM
This study aims at validating an approach for transferring mixtures of the
bioavailable fraction of hydrophobic organic contaminants (HOCs) from sediment
to toxicity tests, using a combination of passive sampling and dosing. The approach
consists of five steps: 1) partition-based sampling of HOCs into a sampling
polymer; 2) solvent extraction of HOCs from the sampling polymer; 3) transfer of
the HOC extract into a dosing polymer; 4) equilibration of the HOCs in the dosing
polymer with the test medium; 5) in vivo toxicity test, with algae. The freely
dissolved fraction of HOCs in sediment was sampled by silicone-coated glass jars
(e.g. Reichenberg et al. 2008, Jahnke et al. 2012), a method which has been used
successfully for sediment and soil samples. Each jar contained approximately 180 g
wet sediment. The silicone thickness in the jars was modified to 30 µm (0.3 g) to
increase the sampling capacity. After three weeks of sampling, established as
sufficient time to reach equilibrium by using different coating thicknesses, the

272

SETAC Europe 25th Annual Meeting Abstract Book

HOCs were extracted with acetone:n-hexane (1:1, v/v), and transferred to the
dosing polymer (500 mg) cast in 10 mL vials (e.g. Smith et al. 2010). The loading of
the dosing polymer with the HOC extract retrieved from sediment is a critical step,
as it must have high precision, be quantitative and avoid swelling of the silicone. At
the same time the extract, containing the complex mixture of hydrophobic
substances extracted from the sediment, does not dissolve in e.g. methanol which is
otherwise suitable for loading (e.g. Smith et al. 2010). For quality assurance, the
loading step was evaluated using mixtures containing PCBs and PAHs at known
concentrations. Furthermore, the whole sampling and dosing procedure was
validated by tests with spiked sediment, using triclosan as test compound. The
toxicity of increasing concentrations of the mixture of chemicals transferred from
sediment will be assessed with respect to phytoplankton cell viability and growth
rate. Jahnke, A.; Mayer, P.; McLachlan, M.S. Envron. Sci.Technol. 2012, 46,
10114-10122. Reichenberg, F.; Smedes, F.; Jonsson, J.Å.; Mayer, P. Chem. Cent. J.
2008, 2, 8. Smith, S.E.C.; Dom, D.; Blust, R., Mayer, P. Aquat Toxicol. 2010, 98,
15-24.
TU131
Comparison of passive and standard dosing of polycyclic aromatic
hydrocarbons to the marine algae Phaeodactylum tricornutum
G. Witt, HAW Hamburg / Department of Environmental Engineering; N.C. Niehus,
Hamburg University of Applied Sciences (HAW) / Department of Environmental
Engineering; K. Konopka, Hamburg University of Applied Sciences HAW /
Environmental Engineering; P. Mayer, Technical University of Denmark /
Department of Environmental Engineering; C. Floeter, HAW Hamburg /
Department of Environmental Engineering
Testing hydrophobic organic compounds (HOCs), like polycyclic aromatic
hydrocarbons (PAHs), in aquatic toxicity tests is difficult due to compound losses
through volatilization, sorption to the test vessel and culture medium constituents.
This results in poorly defined exposure, the bioavailable concentration is reduced
and concentration-effect-relation might be underestimated. Passive dosing can
overcome these problems by the continual partitioning of HOCs from a dominating
reservoir loaded in a biologically inert polymer such as silicone. This procedure
provides defined and constant freely dissolved concentrations and eliminates
spiking with cosolvents. Passive dosing using silicone O-rings as donor and PAHs
as test substances (fluoranthene, naphthalene, phenanthrene, acenaphthene,
fluorene, benzo[a]pyrene, anthracene and pyrene) were applied in the marine algal
growth inhibition test with Phaeodactylum tricornutum (based on ISO EN 10253)
in 24-well microtiter plates. The O-rings were loaded by partitioning from methanol
solutions or suspensions of the respective PAHs (1), and these loaded O-rings were
added to the wells in test media before the beginning of the test. Agitation of the
plates was used to speed up the release from the O-rings. The toxicity of the
individual PAHs was investigated at controlled concentrations up to their aqueous
solubility in artificial seawater. The concentration-dependent growth inhibition of
Phaeodactylum tricornutum was then compared for passive dosing and standard
dosing according to the standard marine algae test procedure on microtiter plates. A
comparison of the EC50 values of passive dosing vs. EC50 values of standard dosing
showed an underestimation of the effects when using nominal standard dosing
probably due to sorption, evaporation and limiting dissolution kinetics.
Furthermore, passive dosing concentration-response curves were more
reproducible and shifted towards lower concentrations. Results show that the
response is clearly not only dependent on the potency of the compounds, but also on
its supply, sorption and consumption during the assay. Passive dosing is a practical
and economical way of improving the exposure of HOCs in aquatic toxicity or
bioconcentration tests like the algae growth inhibition test. \n (1) K. E.C. Smith, N.
Domb, R. Blust, P. Mayer (2010) Controlling and maintaining exposure of
hydrophobic organic compounds in aquatic toxicity tests by passive dosing.
Aquatic Toxicology 98, 15–24.
TU132
The integration of passive samplers and bioassays to evaluate the water
quality of an estuary affect by an effluent plume: case study in the Oiartzun
estuary (southeastern Bay of Biscay)
M. Belzunce Segarra, Azti-Tecnalia / Marine Research; N. Montero, AztiTecnalia;
J. Gonzalez, IFREMER; J. Garmendia, AZTI / Marine Research Division; I.
Menchaca, Marine Environment Department; J. Franco, Azti-Tecnalia
The Water Framework Directive (WFD; 2000/60/EC) aims to achieve a ‘good
ecological and chemical status’ for all European water bodies by 2015. However, it
focuses on the biological elements of the system; therefore, it would be convenient
to measure the contaminant concentration that could be more easily related to
potential biological effects. The aim of this study is to evaluate the applicability of
techniques based on the freely dissolved metal concentrations to characterize the
impact of an effluent plume. In order to determine the effect of environmental
variables in the speciation of metals and its associated toxicity, sampling campaigns
were performed in dry and wet conditions. The Oiartzun estuary (southeastern Bay
of Biscay) was selected, as it has been historically contaminated by the surrounding
industries and shipyard activities. Twelve stations were chosen along the estuary
and water contamination was assessed by means of DGTs. Also, at the outermost
stations, located inside the harbour domain, in situ sea-urchin bioassays (48 h) were
performed and water samples were collected during a tidal cycle. In the laboratory,
the toxicity of composite water samples collected during the tidal cycle was
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evaluated by the sea-urchin bioassay and Toxicity Identification and Evaluation
procedures (TIEs) were applied to identify the chemicals responsible of the
observed toxicity. TIEs consist on the physical/chemical manipulation of the
samples to reduce the bioavailability of specific contaminants and to establish
cause-effect relationships. Different metal distribution patterns were observed in
dry and wet conditions by means of DGTs. In general, a decrease in metal
concentrations from the inner stations to the mouth of the estuary was observed.
Moreover, a pollution gradient was observed from the inner part of the harbour
domain to the mouth of the estuary, as demonstrated by the improvement of
sea-urchin larvae development in laboratory and in situ bioassays. Additionally,
metals were identified as the contaminants responsible of the observed toxicity by
means of TIEs. On basis of our results, the application of techniques based on
contaminants labile concentration seems promising for the assessment of the impact
of effluents. Key words: estuary, DGT, in situ bioassays PLATFORM
TU133
Analysis and ecotoxicological investigations on poorly soluble cosmetic
compounds - Project ECOSM
F. Stibany, RWTH Aachen / Institute for Environmental Research Biology; K.
Rettinger, IKW Industrieverband Koerperpflege-; J. Steber, German Cosmetic
Toiletry, Perfumery and Detergent Association; A. Coors, ECT Oekotoxicologie
GmbH; C. Schulte, Umweltbundesamt / Chemicals; H. Hollert, A. Schaeffer,
RWTH Aachen University / Institute for Environmental Research
Cosmetics include a broad range of highly hydrophobic compounds that are poorly
soluble in water, i.e. far below 1 mg/L. Due to the high cosmetics production and
the typical ‘rinse off’ application, substantial amounts of these poorly soluble
chemicals end up in waste-water treatment plants and may subsequently enter
aquatic systems with the effluent.Additionally the highly hydrophobic properties of
the substances result in extensive adsorption to surfaces like test vessels and
organisms. Thus, difficulties in maintaining constant test concentrations occur in
standard ecotoxicity tests and may lead to improper environmental risk
assessments. One possibility addressing this problem is the ‘poorly solubles
approach’ defining an ‘ecotoxicological threshold concentration of no concern’
(ETNCaqua) for inert substances with a narcotic mode of action. Substances with
solubility below this threshold concentration (1.9 µg/L) are expected to have
neither acute nor long-term adverse effects on aquatic organisms. The aim of the
project is to develop pragmatic tools to test the ETNCaqua hypothesis in order to
allow better environmental risk assessment of poorly soluble substances. The
surfactant precursor Dodecylbenzene (DDB) has been selected as a suitable model
compound reflecting substance properties of the poorly soluble approach. DDB has
a calculated log Kow of 8.65. Gas chromatography/mass spectrometry (GC/MS) has
been successfully developed allowing the detection of concentrations below the
solubility threshold. The maximum solubility in distilled water, Elendt M4 Daphnia
medium, and algae medium was determined. Passive Dosing, a promising tool
which allows a controlled release of the substance from an inert reservoir (i.e.
silicone) to the test medium up to its solubility limit, compensating losses by
sorption and degradation, has been successfully adapted to DDB, resulting in
sufficiently stable concentrations near and below the ETNC aqua. It was also shown,
that Passive Dosing can be applied for liquids like DDB (previously shown mainly
for solid substances). First acute and chronic ecotoxicological tests with organisms
of different trophic levels as proposed by OECD guidelines (algae, daphnids, and
fish-eggs) have been performed to verify the ‘poorly solubles approach’ according
to the ETNCaqua hypothesis.
TU134
Contribution of organic contaminants to marine phytoplankton dynamics: an
experimental approach
G. Everaert, Ghent University / Laboratory of Environmental Toxicology and
Aquatic Ecology; F. De Laender, Université de Namur ASBL / Laboratory of
Environmental Ecosystem Ecology; M. Claessens, DuPont de Nemours; J. Baert,
Ghent University / Bioscience Engineering; E. Monteyne, Royal Belgian Institute
of Natural Sciences MUMM / Management Unit of the North Sea Mathematical
Model; P. Roose, Royal Belgian Institute of Natural Science - MUMM; P.
Goethals, University of Ghent / Laboratory of Environmental Toxicology and
Aquatic Ecology; C. Janssen, University of Ghent / Laboratory of Environmental
Toxicology and Aquatic Ecology GhEnToxLab unit
Despite their low freely dissolved concentrations, organic contaminants can cause
ecotoxicological effects in marine biota owing to their persistency and
bio-accumulative potential. Therefore, organic contaminants should be seen as a
potential driver impacting the marine environment. In the present research, the
specific growth rate of the marine diatom Phaeodactylum tricornutum was studied
in an algal growth inhibition test using a full factorial design with the following
factors: three nutrient regimes (14 µmol P.L-1 & 588 µmol N.L-1; 2.8 µmol P.L-1 &
120 µmol N.L-1 and 0.7 µmol P.L-1 & 30 µmol N.L-1), two water temperatures
(16°C and 23°C), three illumination conditions regimes (100, 250 and 400
µmol/m².s) and three chemical exposures (a blank control, a growth control and the
actual exposure). Passive samplers were used to achieve exposure to ambient
concentrations of organic contaminants after a deployment period of 15 weeks
along the Belgian coast. We found that organic contaminants did not alter the
specific growth rate of the marine diatom Phaeodactylum tricornutum in the first
72h of an algal growth inhibition test. The moment of sampling and the nutrient
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regime explained about 65% of the observed variability in the data. Taking into
account water temperature as an extra covariate increased the explained variability
to almost 80%. The contribution of organic contaminants to the model fit was
estimated to be 1%, but was not significant at a 5% level of significance. Most of
the variability in the specific growth rate of the marine diatom was explained by the
moment of sampling, the nutrient regime and the water temperature. More research
is needed to confirm the preliminary results that are reported here.
TU135
Calibration and field evaluation of passive samplers as a new tool for
monitoring pesticides in water
A. Daneshvar; A. Lau, Swedish University of Agricultural Sciences; M. Gönczi,
SLU / Centre for Chemical Pesticides; J. Kreuger, Swedish University of
Agricultural Science / Centre for Chemical Pesticides; L. Ahrens, Swedish
University of Agricultural Sciences (SLU) / Dept of Aquatic Sciences and
Assessment
The continuous emission of pesticides into the aquatic environment is posing a risk
to wildlife and\nhuman health. Hence, there is a need for reliable monitoring tools
for priority pollutants including\npesticides in surface waters. Passive sampling
techniques have been developed to improve water\nquality assessment to determine
time-integrated pesticide concentrations at ultra-trace levels and with\nminimal
infrastructure. Five different types of samplers including i) polar organic chemical
integrative\nsampler (POCIS)-A, ii) POCIS-B, iii) silicone rubber (SR), iv)
Chemcatcher® SDB-RPS, and v)\nChemcatcher® C18 were characterized in terms
of sampling rates (Rs) and sampler-water partition\ncoefficients (Kpw) for 124
pesticides. In addition, the performance of three types of passive samplers\n(i.e.
POCIS-A, SR, and Chemcatcher® C18) were investigated in two Swedish river
systems over a\nperiod of six weeks, and passive sampler-derived concentrations
were compared against timeintegrated\nactive sampling. The results showed that
the passive samplers were capable to accumulate\npesticides with a wide range of
KOW. SR shows a better uptake for the more hydrophobic compounds,\nwhereas
POCIS-A, POCIS-B, and Chemcatcher® SDB-RPS are more suitable for
hydrophilic\ncompounds. The median Rs (L day-1) were 0.86 for SR, 0.22 for
POCIS-B, 0.18 for POCIS-A, 0.05 for\nChemcatcher® SDB-RPS, and 0.02 for
Chemcatcher® C18. The median of log Kpw (L kg-1) were 4.78\nfor POCIS-B,
4.56 for POCIS-A, 3.17 for Chemcatcher® SDB-RPS, 3.14 for SR, and 2.71
for\nChemcatcher® C18. Comparison of time-weighted average (TWA)
concentrations for active and\npassive samplers in the field showed a good
agreement. In total 52 pesticides were detected in the two\nrivers using active
sampling, while 69, 58, and 32 pesticides were detected using the passive
samplers\nSR, POCIS-A, and Chemcatcher® C18, respectively. There were 4
pesticides (i.e., clopyralid,\nfluroxypyr, γ-HCH, phenmedipham) that could only be
detected by the active sampler. On the other\nhand, passive samplers detected in
total 38 pesticides, which were not detected by the active sampler.\nThe outcome of
this study indicates that the passive samplers are suitable as a monitoring
tool;\nhowever, the reliability of the passive sampler-derived TWA concentrations
needs to be improved to\napply passive samplers for regulatory purposes, for
example in respect to the EU Environmental\nQuality Standards (EQS).
TU136
Automated Thin Film Microextraction (TFME) of ivermectin from streaming
water
M. Wohde, Institute of Soil Science; J. Bartz, K. Martin, Justus Liebig University
Giessen / Institute of Soil Science; R. Düring, Justus Liebig University Giessen /
Institute of Soil Science and Soil Conservation Research Centre for BioSystems
Land Use and Nutrition IFZ
In this study, the potential of Thin Film Microextraction (TFME) as the future
Solid-Phase Microextraction (SPME) for HPLC environmental analysis is
investigated. With its comparatively large extraction surface, beneficial extraction
kinetics and efficiency for aqueous samples can be realized. The special geometry
of the coated supports (“blades”) - adapted to the common HPLC equipment enables a reproducible automated sampling and sample preparation. The innovative
TFME was embedded in an automated sampling system. With this, it is possible to
extract liquid samples out of 12 individually valve-controlled flow through
channels. In this way, defined volumes can be extracted automatically with defined
extraction times. This enables for example to measure sorption kinetics within
method development in a very elegant way. To further increase the extraction
efficiencies and thus to reduce the needed extraction times, the blades are shaken by
an overhead shaker at 1,000 rpm in the aqueous medium. After extraction, the
analytes can be eluted immediately into HPLC vials or be analyzed directly by
coupling with the Desorption Electrospray Ionization High Resolution Mass
Spectrometry (DESI-HRMS) avoiding both elution and chromatography. The
system has been applied in an ecotoxicological field study with a streamline
mesocosm. Within this, it was possible to automatically study the dissipation of the
lipophilic and highly sorptive antiparasitic agent Ivermectin. The special features of
this system allowed for a highly time-resolved sampling which is crucial with
regard to acute effects of the analyte in the aquatic system. With the elegant external
dosage of an internal standard before extraction, it was possible to normalize
variance of the individual blades. Different coatings (PDMS, C-18 and PS-DVB)
were compared. The poster illustrates the system itself and furthermore presents
results of method development, validation and application. With recovery rates >
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80 % and relative standard deviations (RSD) of well below 10 %, the method can be
considered principally suitable as a tool for highly time-resolved sampling of
surface waters with simultaneous extraction of environmental contaminants such as
the antiparasitic agent Ivermectin.
TU137
Passive dosing of pyrethroid insecticides to Daphnia magna: Expressing
excess toxicity by chemical activity
S.N. Schmidt, Technical University of Denmark / Department of Environmental
Engineering; J. Gan, University of California, Riverside / Department of
Environmental Science; A.C. Kretschmann, University of Copenhagen; N.
Cedergreen, University of Copenhagen / Department of Plant and Environmental
Sciences; P. Mayer, Technical University of Denmark / Department of
Environmental Engineering
Pyrethroid insecticides are nerve poisons and used as active ingredients in pesticide
mixtures available for household and agriculture. The compounds are hydrophobic,
and their strong sorption to organic material may result in decreasing exposure
levels during toxicity tests and consequent underestimation of pyrethroid toxicity.
This poster addresses three questions regarding the acute toxicity of pyrethroids
towards the aquatic invertebrate Daphnia magna: (1) Is pyrethroid toxicity
generally underestimated in the literature due to insufficiently controlled exposure
levels? (2) At which chemical activity do pyrethroids exert their toxicity, and how
similar are the effective chemical activities (Ea50) for different pyrethroids? (3)
How much more toxic are pyrethroids relative to baseline toxicity? Toxicity
experiments were conducted using passive dosing: Polydimethyl siloxane (PDMS)
silicone was loaded with ?-cypermethrin, esfenvalerate and bifenthrin, respectively,
and then applied to control the exposure to D. magna for 48 h by equilibrium
partitioning. In this way, the exposure was kept constant since various losses were
efficiently buffered by re-partitioning from the polymer. Based on results from the
conducted passive dosing experiments and literature data, the three questions will
be addressed in the following manner: (1) The effective concentration resulting in
50% immobilisation (EC50) will be determined for each of the three pyrethroids
and compared to literature values, (2) Effective chemical activities resulting in 50%
immobilisation (Ea50) will be estimated from pyrethroid EC50 values via the
correlation of sub-cooled liquid solubility (SL, [mmol/L], representing a=1) and
octanol to water partitioning ratios (Kow), (3) The excess toxicity observed for
pyrethroids will be evaluated by comparing Ea50 values for individual pyrethroids
to the chemical activity needed to initiate baseline toxicity (a=0.01-0.1).
TU138
Exploring the role of herbicide mixture exposure on streams in the
degradation of macrophyte communities.
r. carafa, LIST / ERIN; S. Marley, CRP Henri Tudor / Resource Centre for
Environmental Technologies CRTE; T. Galle, CRP Henri Tudor / CRTE; R.
Altenburger, UFC Centre for Environmental Research / Department of
Bioanalytical Ecotoxicology; M. Bayerle, CRP Henri Tudor
Approximately 44% of the total land area in the European Union is used for
agricultural purposes and there are over 1000 pesticides available for use. Pesticide
contamination has been shown to exert pressure on surface waters by having
negative effects on non-target species, from point and diffuse pollution sources.
Given the huge number of possible combinations of pesticides, it is necessary to
determine areas that are high risk for pesticide contamination and the compounds
that are most likely to pollute a given area. Such pollution may result in a direct
impact on autotrophic species, as well as an indirect impact on freshwater
communities through primary production degradation. Surface water bodies in
Luxembourg often fail to achieve good ecological statues due to a paucity of
macrophytes and poor quality macrophyte communities.The situation calls for the
clarification of cause-to-effect relationship between herbicides mixture exposure
and macrophyte population deficits. Using Luxembourgish Rivers as case study,
the role of herbicide loading on the degradation of macrophyte communities is
explored coupling field measurements of the temporal and spatial distribution of
herbicide loading, and mixture toxicity effect models, calibrated with ad-hoc
laboratory bioassays based on field extracts. Catchment area, soil permeability,
agricultural land use, substrate composition, and water quality (based on the
Biological Macrophytes Index for Rivers), were all taken into account to determine
representative and high risk sites. In order to identify high risk substances, crop type
and production, historical and projected sales data, compound characteristics,
compound toxicity, and historical monitoring data, were all used. Field monitoring
campaigns took place in spring and spanned eight months over two years
(2013-2014). Passive samplers POCIS were used to monitor loading of sixteen
selected high-risk herbicides in a total of 24 sites. In addition physicochemical
parameters and river flows were also monitored. POCIS samples extracts were in
part analysed to determine the time-weighted average of herbicide load during the
exposure period and in part used in laboratory bioassays to expose a reference
autotroph to real mixtures. These data were then used to investigate and predict
cause-effects relationships between the herbicidal mixtures exposure and
macrophyte community biodiversity, also taking into account nutrients/organic and
morphological pressures.
TU139
Atmospheric deposition of inorganic contaminants in Alaska as measured by
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ion-exchange passive samplers and moss biomonitors (Hylocomium
splendens)
B.G. Brumbaugh, US Geological Survey / Columbia Environmental Research
Center; J. Arms, USGS Columbia Environmental Research Center; P. Neitlich,
National Park Service
At remote locations, the use of conventional systems for monitoring deposition of
atmospheric pollutants over extended time intervals is generally not practical;
consequently, sampling methods that require minimal maintenance and no power
for operation are needed in these areas. Mosses have been successfully used as
biomonitors in many studies, particularly in northern Europe; however, few studies
have examined relations between accumulation of atmospheric contaminants by
mosses and actual deposition. We compared accumulation of selected inorganic
atmospheric contaminants in one- and three-year moss growth segments to
contemporaneous deposition, the latter as measured by a combination of
over-winter snowpack samples and specially adapted, passive ion-exchange
collectors (IECs). Sampling was conducted at eight sites within interior Alaska,
some of which were located near known sources of atmospheric contaminants so
that depositional gradients might be measured. Snow and IEC extracts were
analyzed for major cations (ammonium, calcium, magnesium, potassium, sodium);
major anions (chloride, nitrate, nitrite, sulfate); and a suite of trace metals including
cadmium, copper, nickel, lead, and zinc. Annual growth segments of moss tissue
samples were analyzed for total nitrogen, total sulfur, extractable cations and
anions, and trace metals. Relations between moss concentrations and annual
deposition as measured by IEC passive samplers and snowpack samples will be
examined to develop exploratory empirical models that characterize
bioaccumulation of atmospheric pollutants by the moss.
TU140
SPANISH AIR MONITORING OF ORGANOCHLORINE PESTICIDES,
PCBs, PCDD/Fs, AND PBDEs
P. Sanz, A.d. Torre, I. Navarro, M. Martínez, CIEMAT
The Stockholm Convention (SC), is a global treaty to protect human health and the
environment from Persistent Organic Pollutants (POPs). This Convention, coming
into effect in 2004, requires Parties to take measures to eliminate or reduce the
release of POPs into the environment. Since 2007, the Ministry of the Agriculture,
Food and Environment manages the Spanish Implementation Plan (SIP). The main
objective of the SIP is to establish a national monitoring network to characterize the
current status and temporal trends of POPs and to evaluate the effectiveness of
practices adopted to reduce POP emissions. In 2008 this network began monitoring
POPs in air but, afterwards, it has been extended to other matrices such as soil and
water. The aim of this study, framed in the SIP of the SC, was to investigate the
POP levels in Spanish air using passive air samplers (PASs) with polyurethene
foam disks (PUF disks) as the sorbent media. These PASs are advantageous
because of their low cost, simple construction, and electricity-free operation.
Remote locations from an existing sampling network in Spain (European
Monitoring and Evaluation Program (EMEP) / Global Atmospheric Watch (GAW)
/ Control Atmospheric Monitoring Program (CAMP)), and urban sites close to the
remote locations, were chosen as monitoring points. Target analytes were PCDDs,
PCDFs, dl-PCBs, i-PCBs, DDTs, HCB, HCHs and PBDEs. Global results revealed
HCB, DDTs and HCHs as the major pollutants with similar concentrations,
followed in decreasing order by PCBs, PBDEs and PCDD/Fs. However, this pattern
varies when samples collected in urban areas are evaluated separately of those
associated with remote locations. Statistically significant differences (p< 0.05,
Mann-Whitney U test) related to remote and urban areas have been found for all the
families studied, except for HCB. These differences are due to the higher levels that
present urban areas compared to remote locations. The data obtained in this study
are used to elucidate the background concentrations and their potential sources,
resulting very interesting for the proper evaluation of the measures taken to reduce
the POP levels into the environment. The present work has been funded by the
Spanish Ministry of Agriculture, Food and Environment through the project “POP
monitoring in some matrices and areas of interest”.
TU141
A passive air sampler for elemental mercury monitoring in air
F. Wania, University of Toronto at Scarborough / Department of Physical and
Environmental Sciences; D.S. McLagan, University of Toronto Scarborough /
Chemistry; C. Mitchell, University of Toronto Scarborough / Dept of Physical and
Environmental Sciences; Y. Lei, University of Toronto Scarborough / Departments
of Chemistry and of Physical and Environmental Sciences; P. Huang, University of
Toronto Scarborough / Dept of Physical and Environmental Sciences; A. Cole, H.
Hung, Environment Canada / Air Quality Processes Research Section; A. Steffen,
Environment Canada
Mercury as a contaminant is under international scientific and regulatory scrutiny
due predominantly to its adverse effects on human health. These effects are caused
largely by consumption of bioaccumulative methyl-mercury in seafood. However,
it is in its gaseous elemental form (GEM; atmospheric lifetime ~1year) that mercury
achieves global distribution. The Minamata Convention, which aims to reduce
mercury emissions globally, has created the need for an economical way to monitor
time-averaged atmospheric GEM concentrations, including at remote and
hard-to-access sites, for long periods of time. We are presently developing and
testing a passive air sampler aimed at addressing this need. The major difficulty of
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passive air sampling in such environments is the high level of precision required
due to the small fluctuations in GEM concentrations caused by its atmospheric
persistence. Another potential application is the cost-effective mapping of GEM
concentrations in source areas at high spatial resolution. The sampler consists of a
stainless steel mesh cylinder filled with activated carbon placed in a commercially
produced radial diffusive barrier and housed in an PET external windshield, which
doubles as a storage and transport container. Indoor and outdoor experiments were
performed, in which multiple samplers were deployed for increasing periods of
time ranging from a few days to a year alongside an automated sampler that
continuously recorded GEM concentrations. The empirical sampling rate is on the
order of 0.1 m3/day, in good agreement with a sampling rate theoretically estimated
assuming molecular diffusion as the rate limiting step in the uptake kinetics. Future
work will include the further characterisation of the sampler’s uptake kinetics and
uptake capacity and their dependence on factors such as temperature, wind speed,
relative humidity, and ambient GEM concentrations.
TU142
Concentrations in air and potential emission sources of POPs in Chittagong,
Bangladesh
T.H. Nøst; S. Randall, Cowi AS; M. Schlabach, Norwegian Institute for Air
Research; A. Paul, A. Rahman, University of Chittagong; K. Breivik, Norwegian
Inst. for Air Research
At present there is limited information on concentrations of POPs (persistent
organic pollutants) in air in many developing regions compared to those of
industrialized countries. However, several studies have demonstrated surprisingly
high levels of various legacy POPs in some developing countries, e.g. because of
continued use of organochlorine pesticides or emissions of industrial-use POPs
from informal recycling and disposal of e-waste (electrical and electronic waste).
However, the potential emissions of POPs from informal ship breaking activities in
developing regions remains to be assessed. Global estimates for 2012 reveal that
1,250 ocean ships were scrapped in this year alone, and the beaches on the
Chittagong coast in Bangladesh is one of the areas of most intense ship breaking in
the world. The ship breaking activities in this area have caused concern for both
environmental and human health because of various contaminants released from or emitted as a result of – these activities. The aim of the study was to monitor the
concentrations of polychlorinated biphenyls (PCBs), polycyclic aromatic
hydrocarbons (PAHs), polybrominated diphenyl ethers (PBDEs) and
organochlorine pesticides in air in the urban environment of Chittagong city
(population approximately 4 million) and in vicinity of the ship-breaking areas. A
sampling campaign was carried out using passive air samplers (PASs) based on
polyurethane foam (PUF) at 23 sites in February 2013. PUF was selected as
sampling material because their performance is well characterized as they have
previously been used extensively for spatial mapping on both a regional and global
scale. Performance reference compounds (PRCs) were furthermore used for
back-calculating air concentrations. The results from the campaign in Chittagong
will be compared and contrasted with concentrations of POPs in air reported from
both developed and developing regions, and to discuss potential sources and source
regions controlling the atmospheric burden of various POPs in the study area.
TU143
Occurrence of Persistent Organic Pollutants in Argentina, South America: use
of passive atmospheric sampler (PAS) vs. pine needles
K.S. Miglioranza, University of Mar Del Plata / Lab of Ecotoxicology and
Environmental Pollution; P.M. Ondarza, Universidad Nacional de Mar del Plata /
Lab de Ecotoxicología y Contaminación Ambiental Depto Ciencias Marinas; P.
Gomes Costa, Universidade Federal do Rio Grande FURG / Laboratório de
Microcontaminantes Orgânicos e Ecotoxicologia Aquática; M. Gonzalez, UNMdP
/ Lab Ecotoxicology and Environmental Pollution UNMdPCONICET; F. Mitton,
Unversidad Nacional De Mar Del Plata; S. Grondona, University of Mar Del Plata
CONICET; M. Silva Barni, Ciencias Marinas; F. Wania, University of Toronto at
Scarborough / Department of Physical and Environmental Sciences; R. Barra,
Universidad de concepcion / Facultad de Ciencias Ambientales Eula; G. Fillmann,
Universidade Federal do Rio Grande / Institute of Oceanography
Persistent organic pollutants (POPs), included in the Stockholm Convention, are
chemicals of global concern due to their persistence, long-range transport and
toxicity. Atmospheric transport is responsible for pollutant dispersal over long
distances. As part of the Latin American Atmospheric Passive Sampling Network
(LAPAN), a monitoring program involving the use of pine needles and passive air
samplers (PAS) was conducted. PAS using XAD-2 resin as a sorbent were
deployed for three consecutive one-year periods (2010-2013) at seven sites in
agricultural, urban, industrial and natural areas throughout different regions of
Argentina. The latitude of the sites ranged from Bahía Blanca(38°42′S-62°16′W) in
Buenos AiresProvinceto Río Gallegos (51°38′S-69°14′W), the southernmost site of
Argentina. The main objectives of the project were: 1- To gather new data on
atmospheric pollution (at improved spatial and temporal resolution); 2– To assess
the influence of local and global sources by deploying PAS in rural, industrial,
urban and remote areas; 3- To compare the occurrence and distribution of POPs in
PAS and pine needles. Organochlorine pesticides (OCPs), polychlorinated
biphenyls (PCBs) and polybrominated diphenyl ethers (PBDEs) were determined
by GC-ECD and GC-MS and concentrations expressed in units of pg/m3. At sites at
lower latitudes, which are close to agricultural zones endosulfans (150 pg/m3) were
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the predominant POPs in air, with a relative abundance of a-/b-isomers similar to
that of the technical mixture (7:3). DDTs levels were also higher at lower latitudes
with a predominance of the parent DDT (100 pg/m3). On the other hand, PCBs
concentrations, ranging from 3.7 to 46 pg/m3, increased with latitude with higher
average values at Río Gallegos with a predominance of lower chlorinated
congeners (#18, 44, 52, 118). The industrial area of Bahia Blanca appears to be a
source of PBDEs (8.3 pg/m3), increasing in strength from 2010 to 2013. Our
previous results for pine needles showed a similar pollutant distribution pattern as
the PAS. However, metabolites (DDE, endosulfan sulfate, heptachlor epoxide)
were more dominant in pine needles. Although both samplers were useful to assess
the atmospheric pollution by POPs, an integrated study using PAS and biological
samplers is suggested in order to understand the behavior of these compounds in the
atmosphere.
TU144
Air-water exchange, spatial and temporal trends of PBDEs along an urban
River using passive samplers
M. Khairy, URI; R. Lohmann, University of Rhode Island / Graduate School of
Oceanography; K. Barrett, Manhattan College / Civil Environmental Engineering
Passive low density polyethylene (LDPE) samplers were deployed at six different
locations along the lower Passaic River (NJ, USA) covering the region from the
Dundee Dam to Newark Bay. Six sampling campaigns (∼2 months each) were
performed during September, 2011 through November, 2012. LDPE samplers were
extracted and analyzed for PBDEs by GC-MS/MS. Estimated freely dissolved
PBDE concentrations (average of the six deployments at each location) ranged
from 13 ng/L to 35 ng/L. Except for lower concentrations located above Dundee
dam, all the other samples showed comparable concentrations with slight
variations. Dissolved PBDE concentrations recorded during the different
deployment periods at each location were found to significantly increase with
increasing the water temperature (r range: 0.71-0.92 at p < 0.01) indicating a shift in
the dissolved phase-particulate partitioning of PBDEs towards the soluble phase at
higher temperatures. Alternatively, warmer temperatures could have increased
biological activity in the sediments, leading to enhance release of contaminants
from porewater. As for the congener patterns, PBDEs in all the deployment periods
above the dam, at mile 12 and mile 8.6 were dominated by BDE-47 with a
contribution ≥ 40 % of the total PBDE concentrations followed by BDE-2 (13-24
%) and BDE-99 (11-15 %). Closer to the Superfund site (miles 5.5, 4.2) reaching to
Newark Bay (NB), PBDEs were also dominated by BDE-47 (38-41 %), BDE-49
(14-17 %), BDE-2 (9-13 %) and BDE-99 (10-13 %). BDE-49 significant
contribution observed at these samples can be also observed in the sediment
samples, where samples collected from the same locations had a considerable
contribution from BDE-49 as compared to the other samples. Gaseous PBDE
concentrations ranged from 0.8 to 1.5 pg/m3, with only slight variations observed in
detected gaseous PBDE concentrations between the sampling locations. The
highest concentration was observed at mile 18 above Dundee Dam, whereas the
lowest concentration was observed at mile 5.5. PBDE concentrations during the six
deployments at each site increased with the increase in the atmospheric
concentration (r: 0.6-0.96). All the deployed passive samplers were dominated by
the lower brominated congeners namely BDE- 2 (17-84 %) > BDE-15 (1-30 %) >
BDE-8 (3-29 %), with a considerable contribution from BDE-28 (3-28 %) and
BDE-47 (2-19 %) only at mile 4.2 and Newark Bay during June-August
deployment (highest atmospheric temperature). .
TU145
Monitoring of POPs in ambient air in the Czech-Austrian border region using
passive samplers
R. Prokes, Masaryk University / RECETOX Research Centre for Toxic
Compounds in the Environment; P. Cupr, Masaryk University, Faculty of Science,
RECETOX / RECETOX Research centre for toxic compounds in the
environment; P. Weiss, W. Moche, Umweltbundesamt GmbH; D. Barakova, M.
Chropenova, Masaryk University / RECETOX Research Centre for Toxic
Compounds in the Environment; O. Sáňka, Research Centre for Toxic Compounds
in the Environment RECETOX; P. Hohenblum, Umweltbundesamt GmbH; P.
Pribylova, Masaryk University; K. Bányiová; I. Vaclavikova, L. Vankova, Masaryk
University / RECETOX Research Centre for Toxic Compounds in the
Environment; O. Audy, Research Centre for Toxic Compounds in the Environment
RECETOX; J. Klanova, Masaryk University / RECETOX Research Centre for
Toxic Compounds in the Environment
This project was aimed at a specific assessment of the open air contamination in
selected regions of both countries by using a coordinated monitoring of substances
subject to a long-range transport that are also persistent and toxic to humans and to
the environment. Passive air samplers using polyurethane foam disk (PUF) were
applied at a total of 20 selected sampling sites of Czech Republic and Austria for a
period of one year (2011-2012). PUF samplers are useful to provide information on
the long-term average air pollution levels with low sensitivity to episodic
fluctuations. The collection of needle samples from Norway spruce trees (Picea
abies) in addition to PUF samplers was employed. The wax layer of coniferous
trees can collect and accumulate atmospheric persistent organic pollutants (POPs)
over long time periods and therefore can be used as plant passive air sampler. The
results obtained identify regional as well as distant sources of POPs pollution in
ambient air for the whole studied territory.The newly established passive sampling
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network was also linked the existing long term-monitoring networks (such as
MONET and MONARPOP).
TU146
Passive sampling of ionized pharmaceuticals using C18-based SPME coatings
H. Peltenburg, Institute for Risk Assessment Sciences; s.T. droge, Utrecht
University / IRAS; I. Bosman, Netherlands Forensic Institute; J.L. Hermens,
Utrecht University / Institute for Risk Assessment Sciences
Commonly used extraction phases in solid-phase microextraction include neutral
coatings such as polyacrylate (PA) or polydimethylsiloxane (PDMS). However,
these coatings only show high sorption coefficients for neutral analytes, with
ionizable compounds only sorbing after matrix-modifying steps to ensure a large
neutral fraction. Previously, we showed that the C18/SCX fiber (containing C18
and strong cation exchange (SCX) groups) showed limited pH-dependent sorption
for ionizable compounds, indicating that these coatings could be beneficial for
charged species especially. We compared sorption of pharmaceuticals to two
C18-based SPME coatings. Sorption of four model compounds was studied for both
the analogous C18 fiber and the C18/SCX fiber. The chosen model compounds are
all bases: amitriptyline (log Kow 4.81, pKa 9.7), amphetamine (log Kow 1.80, pKa
9.9), diazepam (log Kow 3.08, pKa 2.9) and tramadol (log Kow 2.45, pKa 9.2). Our
results indicate that sorption to both C18 and C18/SCX coatings is only slightly
pH-dependent. Furthermore, with sorption coefficients for cationic compounds still
high at very low pH, this indicates that it is not the remaining neutral fraction that
has high affinity for C18-based coatings but that also the charged species has
similar affinity for these fibers. The C18/SCX coating showed somewhat higher
sorption affinities for cationic compounds compared to C18 coating alone.
However, sorption of charged species to the C18/SCX fiber decreases with
increasing ionic strength, whereas the C18 coating might be less affected by the
competitive effects of salts. To prove that sorption of cationic compounds to the
C18 coating was not driven by available silanol groups, anionic diclofenac (log Kow
4.26, pKa 4.0) was used to test this. Sorption of diclofenac to the C18 fiber was also
only slightly pH-dependent. This proves that completely ionized compounds (albeit
cationic or anionic) are able to sorb to C18-based coatings. Furthermore, diclofenac
sorption to the C18/SCX coating is comparable to sorption to the C18 fiber at pH
7.4, showing the large contribution of C18 in the C18/SCX fiber to the sorption of
diclofenac. It is clear from our data that C18-based SPME coatings show improved
sensitivity over conventional SPME coatings, can be applied without
matrix-modifying steps, and are able to sorb both neutral and charged drug species.
These insights highly contribute to the use of SPME in the measurement of sorption
processes.
TU147
Developments, Applications and Perspectives of the Passive Water Sampler
for organics - o-DGT
C. Chen, A.J. Sweetman, H. Zhang, Lancaster University / Lancaster Environment
Centre; M. Bowkett, TelLab; K.C. Jones, Lancaster University / Lancaster
Environment Centre
Passive water sampling has several advantages over active methods: it provides
time weighted average (TWA) data, saves time and money and can yield highly
spatially resolved data. A novel passive water sampler (called o-DGT) for organic
chemicals (antibiotics as model compounds) based on diffusive gradients in
thin-films (DGT) has been developed1 and tested2. This sampler has been used to
for a wide range of applications including chemial fate in wastewater treatment
plants (WWTPs) to access their removal efficiencies, and in-stream fate within
rivers. This passive sampling technique has been further explored and applied to
soils for in situ measurement of the concentrations and fluxes of antibiotics in soils3
and for understanding the desorption kinetics in soil4. DGT is also being used for
similar studies in sediments. The development of this technique for other groups of
chemicals is ongoing, with other pharmaceuticals, personal care product ingredients
(PPCPs) (including some parabens, estrogens, bisphenol A, and triclosan) and
pesticides being assessed. Recent results show that PPCPs can be measured with
this sampler under laboratory test conditions, but also in the field (i.e. WWTPs) by
modifying the binding agent, diffusive gels and filter members (unpublished data).
Further development and validation of the passive sampler which can be used to
determine a wide range of priority substances under the Water Framework
Directive (WFD)5 is an important development goal for our research. Overall,
o-DGT is a promising tool for understanding the fate and behaviour and in
situ approach for assessing the availability of polar organic chemicals in
environment. With further development and claibration, o-DGT might be also be
applicable to persistent organic pollutants (POPs) to assess their fate, behaviour and
availability. Keywords: o-DGT, passive sampling, orgnaic pollutants, PPCPs
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USING THIN SILICONE SHEETS IN A WASTEWATER TREATMENT
PLANT AND RECEIVING RIVER
K.E. Smith, Korean Institute of Science and Technology Europe / Convergence
Environment Team; Y. Jeong, KIST Europe
The advantages of passive sampling include the provision of equilibrium or
time-weighted averages of the dissolved concentrations, the possibility of in situ
sampling and no power requirements. In addition, the selective up-concentration of
the target contaminants via partitioning into the passive sampling phase results in
relatively clean samples with high levels which simplifies analysis. Silicone is
commonly used for hydrophobic organic contaminants due to their high
partitioning into this polymer. However, it has a lower relative affinity for more
polar contaminants (including many pharmaceuticals, biocides etc.) which can lead
to problems with analytical detection. To some extent this limitation can be solved
by using larger silicone volumes in conjunction with highly sensitive analytical
methods. To ensure high exchange kinetics, in this study “naked” passive samplers
were directly exposed to waste and river waters. These consisted of thin 100 cm 2
PDMS sheets with thicknesses of 96 and 203 µm enclosed in a fine copper mesh to
limit biofouling and provide rigidity. Prior to deployment, the PDMS sheets were
spiked with labelled surrogates of the target contaminants as performance reference
compounds. The passive samplers were deployed for week long periods over 1
month in the inlet and outlet of a wastewater treatment plant, as well as in the Saar
River which receives the treated effluent. After recovery the silicone sampling
sheets were solvent extracted, blown-down and analyzed by LC-MS/MS for a set of
compounds based around the Water Framework Priority list. In addition to
hydrophobic contaminants such as PAHs, a wide range of polar contaminant types
were routinely detected including pharmaceuticals (e.g., atenolol, metropolol and
carbamezapine) and biocides (e.g., isoproturon, diuron, cybutryne). The similar
polymer concentrations measured for both sheet thicknesses, along with the almost
complete disappearance of the labelled surrogates, indicate that equilibrium was
almost reached. This allows the measured polymer concentrations to be easily
converted into the corresponding dissolved concentrations using partitioning ratios.
Therefore, this study shows that silicone can be used for the passive sampling of
polar organic contaminants in waste and surface waters.
TU149
Partitioning kinetics of polar organic contaminants to OASIS HLB as a
function of pH and ionic strength for optimization of passive sampling and
solid phase extraction approach
Y. Jeong, KIST Europe; K.E. Smith, Korean Institute of Science and Technology
Europe / Convergence Environment Team; A. Schaeffer, RWTH Aachen
University / Institute for Environmental Research
The monitoring of aquatic ecosystems for organic contaminants assumes an ever
increasing importance, and here sampling is the initial step. Passive sampling is
regarded as a promising technique for the monitoring of water quality providing
time-weighted averages of the dissolved concentrations which are considered to be
the bioavailable concentrations driving uptake and toxicity, the possibility of in situ
sampling, and no power requirements. Furthermore, the selective up-concentration
of target contaminants in the passive sampling phase results in relatively clean
samples with high levels to simplify analysis. Increased concerns about polar
organic chemicals in aquatic environments led to the development of the polar
organic chemical integrative sampler (POCIS). This consists of an adsorbent
polymer enclosed between two membranes. POCIS are typically deployed in
kinetic sampling mode, where uptake is linear and proportional to the dissolved
concentrations. The latter can be calculated using the sampling rate, and depends on
factors such as the properties of the target chemicals as well as POCIS materials and
the hydrodynamic conditions. Therefore, one of the key factors determining the
accumulation behavior of polar organic contaminants in the POCIS relates to their
sorption behavior to the adsorbent polymer. Oasis hydrophilic lipophilic balance
(HLB) is the one of the most widely used sorbents in the POCIS, yet a detailed
understanding of the partitioning behavior of different polar organic contaminants
to this porous polymer is missing. Therefore, a miniaturised batch set-up was
established in HPLC vials allowing the sorption of a wide range of polar organic
contaminants at environmentally relevant levels to OASIS HLB to be measured.
Initially equilibrations experiments were performed, and based on these the
equilibrium sorption of mixtures polar organic chemicals as a function of
concentration, temperature, pH and ionic strength determined. Increasing
concentrations led to a flattening of the sorption isotherms, likely due to limited
availability of sorption sites. As expected, increasing temperature led to a decrease
in sorption, with the magnitude of this depending on the compound. The effects of
pH and ionic strength were complex, leading to an increase, decrease or having no
effect on the sorption. The partitioning results of polar organic chemicals to OASIS
HLB are discussed in terms of the properties of the chemical, sorbent and aqueous
solvent.
TU150
Passive sampling of cationic surfactants in sorption studies with various
environmental matrices
N. Timmer, J.L. Hermens, Utrecht University / Institute for Risk Assessment
Sciences; s.T. droge, Utrecht University / IRAS
Cationic surfactants are a challenging but poorly studied group of environmental
contaminants that are worldwide observed to accumulate in sediments and soils that
277

receive sewage waste material, either via waste water effluents or via sludge
disposal. Cationic surfactants can sorb to hydrophobic phases as well as to matrices
containing negatively charged surfaces – such as humic acids, fulvic acids and clay
particles. A major analytical challenge is that long chain cationic surfactants
strongly sorb to most lab surfaces – i.e. glass vials, pipet tips and microtiter plates –
rendering the measurement of actual freely dissolved concentrations problematic.
For this study, a group of alkylated primary, secondary, tertiary and quaternary
ammonium compounds was selected, including benzalkonium and pyridinium
structures. WCX-SPE and 7 µm coated polyacrylate coated SPME-fibers were used
to calculate fiber partitioning coefficients. These SPME-fibers were subsequently
used to determine free concentrations of cationic surfactants in different media and
under different conditions. In addition, SPME-fibers were used to determine
sorption affinity for a small set of surfactants to different types of sediment (i.e.
clay, sandy, organic rich), LUFA soils, and for various soil/sediment constituents
(Aldrich humic acid, kaolinite, illite), revealing the importance of various
individual soil components in controlling bioavailability in contaminated
ecosystems.
TU151
Sampling polyhexamethylene guanidine (PHMG) aerosols using Eosin Y
coated glass beads
S. Choi, S. Park, H. Kang, Korea University; K. Lee, Korea Institute of Toxicology;
J. Kwon, Korea University / Division of Environmental Science and Ecological
Engineering
Fatalities caused by the use of polyhexamethylene guanidine (PHMG), a
general-purpose chemical germicide used as a humidifier disinfectant in Korea,
have raised concerns about biocide aerosols in indoor environments. A sampler
capable of accumulating PHMG from aquatic aerosols was developed as an
alternative to low-volume air samplers. This sampler was prepared by placing glass
beads coated with Eosin Y
(2-(2,4,5,7-tetrabromo-6-oxido-3-oxo-3H-xanthen-9-yl)benzoate) in a
custom-made plastic holder. Passive sampling rates, measured in a bench-top
exposure chamber at two different aqueous PHMG aerosol generation rates, were
found to be independent of the experimental conditions. This suggests that the
capacity of the sampler to accumulate the PHMG aerosol was sufficient for the
sampling duration tested. However, the passive sampling rate was 0.0065 L h-1,
which is lower than the typical human breathing rate and inadequate for quantitative
instrumental analyses at low concentrations in indoor air. A 25-fold enhancement of
the sampling rate was achieved by forced convection using a commercial
battery-operated fan above 2000 rpm. This suggests that it would be possible to
utilize this sampler for quantifying time-integrated concentrations of PHMG
aerosols in the air.
TU152
Silicone passive samplers for organic pollutants in water: Utilizing
accelerated solvent extraction (ASE) for purification and extraction
B. Brockmeyer, German Federal Maritime and Hydrographic Agency (BSH); N.
Theobald, BSH / Marine Chemistry
In recent years, silicone passive samplers have gained increasing attention as single
phased, practical and robust samplers for monitoring of organic contaminants in the
aquatic environment. However, analytical challenges arise during extraction of
analytes as silicone associated oligomers are co-extracted and interfere with the
chemical analysis. Thus, solvent and time-consuming precleanup methods are
necessary both prior to deployment in the water phase as well as after the extraction
of target compounds before analytical procedures. In this study, we present a fast,
practical precleaning procedure for silicone passive samplers utilizing accelerated
solvent extraction (ASE) for the removal of silicone oligomers prior to the water
deployment. ASE was also shown to be a very fast and efficient extraction method
for non-polar contaminants sampled by the silicone membrane. For both
applications, temperature, extraction time and the solvent used for ASE have been
optimized. Purification of the ASE extract was done with silica gel and size
exclusion chromatography (SEC). Because of the negative effects of the silicone
oligomers on the analytical performance (e.g. gas chromatography) it is essential to
check their absence or at least low level in the analytical samples. For this, the
silicone oligomer content was determined by total reflection X-ray fluorescence
spectroscopy (TXRF) prior to analysis of passive sampler extracts. The newly
developed method was tested on field samples deployed in the German Bight
(Helgoland) and in the Baltic Sea (Fehmarn). Finally, this study optimizes the
preparation, as well as extraction and purification of PDMS samplers in order to
make silicone passive samplers more favorable for the monitoring of contaminants
in the water phase.
TU153
Effect of environmental temperature on the loss of PAHs in passive samplers
N. Domínguez, URVIISPV; M. Schuhmacher, Rovira i Virgili University /
Chemical Engineering; J. Sierra, Universitat Rovira i Virgili / Soil Science Unit;
J.L. Domingo, Universitat Rovira i Virgili / Laboratory of Toxicology and
Environmental Health; M. Nadal, University Rovira i Virgili / Laboratory of
Toxicology and Environmental Health
Polyurethane foams (PUFs) are materials commonly used in passive air samplers
(PASs), from local to global scale. However, the influence of environmental
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variables such as wind speed and temperature, which may significantly affect the
uptake capacity of these devices, has not been fully investigated. Previous studies
have analysed the role of temperature on the retention capacity of semi-volatile
organic compounds (SVOCs) by PUF-PAS, with polycyclic aromatic hydrocarbons
(PAHs), organochlorine pesticides and polychlorinated biphenyls having attracted
most of the attention. The results of these studies show the increase of the
temperature enhances PAHs volatilization and, in some cases, their subsequent
transformation. Therefore, metabolites, even more toxic than the parent
compounds, may be generated. It is estimated that climate change could induce
major changes in environmental factors such as temperature, which may promote
the volatilization/degradation of these compounds. In order to study the influence of
the temperature over the loss, transformation and toxicity of PAHs in a PUF-PAS, a
study in a climate chamber was carried out. An experimental study at 2 different
temperatures (25°C and 38°C, representative of average and maximum values in
Tarragona County, Spain, respectively) was conducted in a climate chamber. Eight
PUF-PASs, spiked with a mixture containing 16 priority PAHs, were kept at each
working temperature for one week, being samples removed daily. The chemical
analysis was carried out by using microwave organic extraction, according to the
US EPA method 3546, and by using a GC-MS, following the US EPA method
8270. A specific toxicity study was carried out to determine any potential changes
in the toxicity, likely associated to the loss of PAHs and/or generation of
degradation byproducts. Since it is a quick and sensitive method, a bioassay based
on Vibrio fischeri in organic phase was tested. It is hypothesized that statistically
significant differences in the volatilization, degradation and toxicity of 16 PAHs are
observed according to the temperature (25ºC and 38ºC) and exposure time (1 hour,
1, 2, 3, 4, 5, 6 and 7 days), showing a gradual decrease in 16 PAHs concentration
with increasing exposure time. The results of this study will help elucidate potential
temperature-based PAH loss mechanisms, thus maximizing the optimum uptake of
PAHs by PUF-PAS.
TU154
Assessing the role of passive sampler geometry
J.K. Juntunen, Finnish Environment Institute / Freshwater Centre; H. Ahkola,
Finnish Environment Institute; K. Krogerus, Finnish Environment Institute /
Freshwater Centre; S. Herve, Finnish Environment Institute / Research and
Innovation Laboratory; T. Huttula, Finnish Environment Institute / Freshwater
Centre
Several passive sampling techniques have been developed for monitoring pollutants
in aquatic environment for decades. One of those is Chemcatcher passive sampler
which was developed to be a tool for implementation of environmental legislation.
Although it has been recognized that the prevailing conditions near the sampler
body effect on its performance, the cross scientific approach has not been
considered thoroughly. The environmental variables (such as pH, turbulence and
temperature) have been observed to effect on the exchange kinetics of the sampling
procedure. Still, the studies of the contribution of the sampler housing geometry on
the accumulation have been very limited, focusing mainly on the cavity depth of the
Chemcatcher sampler. However, this could be discovered based on existing
physical or engineering literature and without extensive field measurements. In
physics and engineering sciences the issues related to heat and mass transfer are
extensively studied. With a literature review it could be possible to find the best
shape of the passive sampler housing that would minimize the effects of unwanted
phenomena’s and magnify the desired ones. For example geometry which includes
pins on the surface of the sampler body generates flow environment that would
smoother the rapid changes occurring in surrounding aquatic media. That creates
more regular flows near the receiving phase of the sampler and thus makes the
interpretation of passive sampling results more reliable. Based on the literature it is
evident that the shape of an item in which the receiving phase of the passive sampler
is fixed can have significant effect on the exchange kinetics of sampling.
Theoretically we can define the effect as an amount of material accumulated in the
receiving phase which increases with the water flow. Thus when selecting sampler
housing with suitable geometry the sampling period can be increased or decreased
depending on the flux the item is creating with surrounding media. In this poster the
fluxes created by selected shape of passive sampler housings and their effect on the
sampling kinetics are discussed.
TU155
MIXING POLYMERS WITH DIFFERENT PARTITIONING
PROPERTIES TO OPTIMISE THEIR APPLICATION IN PASSIVE
SAMPLING AND DOSING
K.E. Smith, Korean Institute of Science and Technology Europe / Convergence
Environment Team; Y. Jeong, KIST Europe
Polymers such as polydimethylsiloxane (PDMS) silicone are widely used in passive
sampling and dosing applications. In aqueous systems, advantages include its high
relative affinity for hydrophobic organic contaminants, interaction by absorptive
partitioning as well as chemical and biological inertness. However, its chemistry
means that the relative affinity for polar organic compounds is not optimal, leading
to a lower up-concentration. Therefore, porous adsorptive polymers such as OASIS
HLB® with a higher relative affinity for such polar organic contaminants have been
developed. However, these polymers interact by adsorptive partitioning, which is
more complex to understand due to competitive sorption effects, possible
desorption hysteresis and the effects of environmental conditions on the sorption
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behavior. Furthermore, they are mainly in the form of fine beads, making their
handling complicated. Therefore, to combine the desirable properties of both
polymer types, this study followed a simple approach of casting OASIS HLB®
beads with PDMS silicone at different ratios. Subsequently, the partitioning
behavior of a wide range of polar organic contaminants (biocides, pharmaceuticals,
hormones etc.) was determined at 4°C, 20°C and 37°C. Compared to PDMS alone,
the mixed polymer showed a marked increase in affinity for the polar organic
compounds due to the increased affinity of the embedded OASIS HLB®.
Furthermore, in most cases desorption was reversible, and immobilizing the 5 µm
OASIS HLB® beads in the PDMS greatly simplified the handling. Therefore, the
simple approach of mixing polymers with different chemistries offers a practical
approach to tune the sorption affinity for a wider range of organic contaminants for
passive sampling and dosing applications.
TU156
Development of a passive sampler for the monitoring of nanosilver in
environmental waters and wastewaters
L. Shen, Li Shen / Department of Chemistry; C.D. Metcalfe, Trent University /
Water Quality Centre; V.V. Yargeau, McGill University / Chemical Enineering
As a result of expanding use, nanomaterials such as nanosilver (AgNP), are being
continuously released into the environment through production, usage, and
disposal. Research is currently needed for the development of cost-effective
methods to quantify AgNP in various environmental compartments in order to fully
evaluate the exposure and risks on the environment and public health associated
with the presence AgNP. The present study focused on the development, calibration
and application of passive sampling to the detection of AgNP and the measurement
of low concentrations in complex matrices. Our recent work has allowed us to
calibrate a sampler containing carbon nanotubes (CNT) in powder form as the
sorbent for AgNPs in aqueous matrices. The calibrated CNT samplers have been
applied to determining the concentrations of AgNP in a wastewater treatment plant
(WWTP) and in a river upstream and downstream of the WWTP discharge. Results
showed a concentration of AgNP of 0.3 ppb in the treated effluent with a limited
impact on the concentration in the receiving stream; 1.0 ppb upstream and 1.3 ppb
downstream of the wastewater discharge point. Data will also be presented for
samplers deployed in Lake Ontario near WWTP discharges and in a lake
experimentally dosed with AgNPs. This study demonstrated the potential of the
CNT samplers as a tool for monitoring the concentration of nanomaterials in
wastewater and in surface waters impacted by wastewater discharges.
TU157
Comparison of the Uptake of Perfluorinated Alkyl Substances by Carrot
Plants and Passive Samplers
E. Bizkarguenaga, I. Zabaleta, Analytical Chemistry; A. Vallejo, University of the
Basque country UPVEHU; A. Prieto, University of the Basque country UPVEHU /
Analytical Chemistry; L. Fernández, O. Zuloaga, University of the Basque country
UPVEHU
The aim of this work was to study the uptake of perfluoro alkyl substances (PFASs)
such as perfluorooctane sulfonic acid (PFOS), perfluorooctanoic acid (PFOA) and
perfluorooctane sulfonamide (FOSA) by two carrot varieties (Chantenay and
Nantesa). Carrots were grown in two types of compost-amended soils
(characteristics of soil are the following, pH: 7.2 and 5.68 and TOC (%): 2.26 and
53.32 for soil 24 and substrate, respectively) fortified at 500 ng g-1 concentration
level (two pots for fortified samples and one pot for unfortified samples for each
analyte). Together with the carrots three different passive samplers
(polyoxymethylene, POM, polyethersulfone, PES, and silicone rode, SR) were also
exposed to the fortified and unfortified compost-amended soils. The concentration
of the target analytes was determined in the different carrot compartments (peel,
core and leaves), the passive samplers and the soils. The highest bioconcentration
factors (BCF) were obtained in the carrot leaves compared to the peel and core for
the three target analytes. Besides, degradation of FOSA to PFOS was observed in
all the experiments carried out (two different types of soils and two different
varieties of carrot). For PFOS a higher BCF was observed for the soil with the
lowest content in organic matter, while the differences were not so significant for
PFOA. The three different passive samplers (POM, PES and SR) were also tested to
predict the bioavailability of these target compounds and to compare the uptake
observed in the passive samplers with the BCFs obtained in the carrots. PFASs were
detected in all the passive samplers except SR. Therefore, comparison between
BCFs obtained for PES and POM and BCFs of all the sum of the three
compartments of the plant (sum of BCFroot, BCFcore and BCFleaves) were carried out.
No correlation was observed between BCFPOM and BCFplant, while a linear trend was
achieved for PFOS (r2= 0.78) and PFOS coming from the degradation of FOSA (r2=
0.81) in the case of PES passive sampler. Besides the slopes of the correlations
between the uptake of PES and the BFC for PFOS coming from the amended soils
fortified with PFOS (10.66) and fortified with FOSA (10.89) were the statistically
comparable. To our knowledge, this is the first time that the uptake of PFASs by
carrots is satisfactorily correlated with the uptake in a passive sampler.
TU158
Microbial Passive Samplers: How reliable?
J. Monier, C. Malandain, C. Baguelin, O. Sibourg, ENOVEO
Successful bioremediation of subsurface environments, such as contaminated soil
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or groundwater, can depend on a good understanding of microbial degradation
processes. Taking into account the complexity of interactions that occur between
the solid matrix, indigenous microorganisms and pollutants, initial on-site
characterization and in situ monitoring of microbial communities over time are
essential. One of the major challenges with subsurface systems has been the
development of sampling techniques for microbiological investigations. Reliable
sampling is highly critical since detection of microbes and/or their expression, and
the quantification of genes involved in degradation processes are often used to
design and monitor remediation processes. Conventional (active) sampling usually
relies on the collection of individual spot samples and may often lead to an
underestimation of the abundance and diversity of the community as well as an
important variability. The objective of our work was to develop and optimize tools
for reliable on-site passive sampling of microbial communities in non-destructive
manner. Different matrices ranging from activated carbon to coarse sand were
tested for enrichment of bacterial growth in monitoring wells. Samplers were
maintained over 30 days and the microbial communities enriched on the different
matrices compared to the communities of the surrounding soil and interstitial water
using molecular tools (e.g., Next Generation Sequencing, RISA, Phylogenetic
microarrays). Results obtained showed that the amount of biomass and structure of
the communities are different on the different matrices tested. Some solid supports
seem less adapted than others in order to sample in a reliable manner the microbial
communities present in the surrounding water and soil. Therefore, the choice of the
matrix selected to passively sample subsurface microbial communities is highly
critical and some material are to be avoided. Data obtained with the different
matrices in different environments will be presented and the advantages and
limitations of such approach for different applications will be discussed.
TU159
Lichen bioaccumulation data at support of PM10 diffusional models: the case
study of a coal power plant in a highly heterogeneous territory
L. Fortuna, Department of Life Sciences; G. Adami, University of Trieste /
Department of Chemical and Pharmaceutical Science; M. Tretiach, University of
Trieste / Department of Life Sciences
Diffusional models are requested by standard authorization processes for new
industrial plants or modification of old ones, but their limit is that they are validated
only rarely through the cross-check with further environmental data (e.g. direct
field measurements of pollutant concentration). In this work we show that lichen
bioaccumulation data can be used for the validation of diffusional models of PM 10
concentrations at ground level. The study was carried out in a low-elevation
territory (Monfalcone, NEItaly), characterized by high land use heterogeneity and
high anthropic pressure. The tested models describe the PM 10 fall-out of a
medium-size coal power plant (models a, b, respectively), and that of all the
industrial plants present in the survey area (model c). They were specifically
developed for obtaining the original licence (in 1996 and later in 2009; models a,c )
or as a consequence of a recent environmental litigation, opposed by a citizen
committee (2014, model b). The lichen survey, was based on a simple systematic
sampling, in order to strongly reduce the subjectivity of the samplers: the study area
(176 km2) was divided into 44 Primary Sampling Units (PSU) of 4 km2 each. The
lichen sampling was limited to 10 PSUs, of which five, indicated as “potentially
polluted” (PP), corresponded to the maximum fall-out described by models a (3
PSUs) or c (2 PSUs), and other five, indicated as “potentially unpolluted” (PU, i.e.
the controls), were selected externally to the plumes of the two models, according to
the same land use of their PP counterparts. In each PSU one to three samples of
Flavoparmelia caperata and Xanthoria parietina, co-occurring on one and the
same tree were collected, for a total of 42 samples, that were prepared and digested
according to standard protocols. Element concentrations were measured by
ICP-AES, GFAAS, and DMA. The comparison between the bioaccumulation data
of PPs and PUs revealed that two PPs of model a did not differ statistically from
their putative controls, while the third one showed a lower content for 13 elements
with respect to its control. This contradiction was substantiated through the
comparison with the outputs of model b. In fact, that specific “control” PSU,
purportedly unpolluted according to model a, was found to correspond to a
significant portion of the fall-out plume described by the more recent model,
elaborated according to more sophisticated algorithms.

Mercury Pollution: Chemistry, Remediation and Policy (P)
TU160
TOTAL GASEOUS MERCURY CONCENTRATION AND LICHENS
BIOACCUMULATION IN THE NORTHERN ADRIATIC COASTAL
AREA (GULF OF TRIESTE, ITALY)
A. Acquavita; R. Grahonja, M. Pasquon, F. Tamberlich, G. Mattassi, ARPA FVG
The Gulf of Trieste (NE Italy) and the adjacent Marano and Grado Lagoon have
been affected by significant mercury (Hg) contamination mainly for the existence
of mining activities in Idrija (Slovenia) and, to a lesser extent, the chlor-alkali plant
in Torviscosa. Due to its volatile nature, Hg emission from terrestrial and aquatic
surfaces is an important part of its biogeochemical cycle. Contaminated sites and
surrounding enriched soils can be regarded as substantial atmospheric mercury
emission sources. Lichen species have proven to be a good indicator of long-term
Hg dispersion patterns around an industrial facility and in other Hg dispersion
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studies. In this work, a preliminary assessment of Hg bioaccumulation and its
relationship with gaseous mercury levels was conducted. Mercury determination in
lichens was performed by means of a mercury direct analyzer (DMA-80,
Milestone), whereas measurements of Hg0 were made using an RA-915+ Lumex
Zeeman portable mercury spectrometer. Concentrations of Hg in in situ lichens
ranged from 50 to 150 ng g-1, which are typical values of uncontaminated sites.
However, some hotspots were recorded in near the chlor-alkali plant and Grado
seaside (~ 400 ng g-1). Mercury in air showed an average concentration of about 3.0
ng m-3, similar to that reported in uncontaminated area, rarely exceeding 10 ng m-3.
It is well known that Hg bioaccumulation in lichens from the atmosphere depends
on the ambient levels, age of the lichens and the physiological conditions. In this
work no significant correlation was found , thus suggesting that a more exhaustive
survey of biological and soil matrices is necessary in order to increase behaviour of
Hg in these contaminated sites.
TU161
Mercury and POPs in marine debris from a remote coral reef island in the
Indian Ocean
H. Bouwman, North-West University / Environmental Sciences and Developmen;
M. Krátká, Masaryk University / RECETOX Research Centre for Toxic
Compounds in the Environment; R. Choong Kwet Iyve, University of Mauritius /
Chemistry; H. Kylin, Linköping University / Department of Thematic Studies
Environmental Change; J. Klanova, Masaryk University / RECETOX Research
Centre for Toxic Compounds in the Environment
The real and potential impacts of marine debris is attracting much attention due to
the amounts involved and the large areas affected. This presents the potential of
facilitated long-range transport of accumulated persistent organic pollutants
(POPs), the inherent organic chemicals, and heavy metals such as mercury. We
found large amounts of plastic debris (± 3.1 million pieces) on the beaches of the
remote atoll of St Brandon’s Rock (SBR) in the Indian Ocean.The brand names on
the debris indicate origin from countries bordering the East Indies and northern
Indian Ocean. We predicted that islands can scrub debris from ocean currents and
that UV, wave action and biological action will release the pollutants to
contaminate coral reefs. We collected small pieces of plastics, coral rubble, coraline
beach sand, and sand from tern breeding colonies, which were analysed for mercury
and POPs. Concentrations and compositions of the OCPs, new BFRs, and PFCs
were quite variable within and between the different matrixes. Plastic debris pieces
generally had the highest concentrations of all compound classes. However, for all
classes, there were natural matrix samples that had higher concentrations. HCHs
dominated the OCPs. Most were α-HCH. Of the DDTs, p,p’-DDT seemed to
dominate in the plastics, with almost no p,p’-DDE to speak of. No DDTs were
found in the coralline matrixes. Plastics had very variable compositions and
concentrations of BFRs, with decabromodiphenylethane (DBDPE) and
1,2-bis(2,4,6-tribromophenoxy)ethane (BTBPE) dominating, but the coralline
matrixes almost exclusively had syn-dechlorane plus and anti-dechlorane plus.
Perfluorobutericacid (PFBA) and perfluoropentanoicacid (PFPA) dominated the
PFAS in all matrixes, and generally had the highest concentrations in plastics.
PFOS and PFOA occurred in relatively small amounts compared to the other PFAS
in all samples. The concentrations of mercury was highest in those plastics that had
them, but levels were quite variable within each matrix. The heterogeneity of
compositions and concentrations of pollutants in the coralline samples
indicate plastics as sources rather than derived from a homogenous background. It
is clear that plastics can accumulate pollutants such as mercury from seawater and
transport them to remote “pristine” regions. Small island states may whish to take
note when considering the Minamata Convention.
TU162
A mechanism for the reduction of HgCl2 on environmental surfaces
G. Brown, John Jay College of Criminal Justice / Sciences; A. Ho, University of
California Davis / Plant Biology; R. Khusial, John Jay College of Criminal JusticeCUNY / Sciences; A. Carpi, John Jay College
The mechanism of the reduction of divalent mercury (Hg) in the environment and
its subsequent emission from soil into the atmosphere is not well understood.
Reduction and emission is known to be influenced by many environmental factors
such as temperature, light, or microbial activity; however, the nature of these effects
are not known. Identifying the mechanism by which Hg species are reduced in soil
can shed light on the dynamic biogeochemical cycling of Hg and possible
remediation of contaminated sources. In this study, the mechanism of the reduction
of inorganic mercury (Hg2+) to elemental mercury (Hg0) on environmental surfaces
was investigated through laboratory analysis and computational modeling.
Laboratory analysis was carried out under a laminar flow hood using a Tekran 2537
Mercury Vapor Analyzer (Tekran Inc., Toronto Canada) which detects trace levels
of Hg0 on a scale of ng/m-3. Elemental mercury emissions were measured from
HgCl2 treated samples of inert materials even in the absence of third party
intermediaries. Hg0 emissions were seen to be primarily driven by Ultraviolet-B
(UVB) radiation. Emissions were seen to be independent of temperature in the dark,
but correlated with ambient temperature in the presence of light. Gaussian
computational modeling shows that the molecule exhibits a transition state when
the chlorines are excited such that they bend to 62 degrees. This transition state
occurs at an energy of 99.1 kcal/mol, which corresponds to light in the UVB range
(288 nm) of the electromagnetic spectrum. Thus, this work will present a

SETAC Europe 25th Annual Meeting Abstract Book

preliminary mechanism for the reduction of HgCl2 in the environment and
subsequent emission of Hg0 from HgCl2-treated soil surfaces.
TU163
Effects of wildfires on mercury mobilisation in eucalypt and pine forests
I. Campos, Universidade de Aveiro / Departmenf of Environment; C. Vale, IPMA
Instituto Portugues do Mar e da Atmosfera; N. Abrantes, University of Aveiro /
CESAMDAO; J. Keizer, Department of Environment Centre for Environmental
and Marine Studies CESAM University of Aveiro Aveiro Portugal; P. Pereira,
Department of Biology and CESAM
Wildfires and subsequent rainfall have a major impact on forest ecosystems and on
the redistribution of trace elements, which are mobilized from soil and ashes. In
particular, the fire-induced release of mercury (Hg) into the environment is relevant
due to its volatilisation and toxicity. The present study addresses this concerning
issue by comparing the concentrations of Hg in topsoil (0-2 cm) and ashes in burnt
and long-unburnt forest plantations (Ermida and São Pedro do Sul, North-centre of
Portugal). Fire was classified as moderate in Ermida and moderate to high severe in
S. Pedro do Sul. Sampling collection took place immediately and 4 months after the
fire, the latter following an episode of heavy rainfall. Mercury analysis was
performed in an Hg analyser (AMA 254 LECO Instrument), in which samples were
thermally decomposed by controlled heating. The final decomposition products
were passed through an Hg amalgamator heated to 700 °C and Hg0 was released and
detected by absorption spectrometry at 254 nm. This technique allows eliminating
the digestion procedure prior to analysis and is free from matrix interferences. The
principal results obtained in this study were the following: (1) 30% of the Hg
retained in eucalypt soils was released by the fire, corresponding to a loss of 1.0-1.1
g Hg per hectare of burnt soil; (2) levels of Hg in burnt eucalypt soils doubled the
values registered in burnt pine soils for both areas; the Hg concentrations in ash
revealed a similar pattern; (3) Hg concentrations in both soils and ashes differed
significantly between the two burnt areas, possibly due to differences in fire
severity; (4) rainfall caused a loss of 1.0 g Hg per hectare from ashes and a slight
enhancement of 0.5 g Hg per hectare in the soil washed out. The difference between
the previous estimations, 0.5 g Hg per hectare, corresponds to the quantity of Hg
transported to the surrounding areas or eventually introduced into aquatic systems.
Our results highlight that wildfires and subsequent rainfall play a key role in the
mobilisation of mercury in the environment and point out the importance of further
studies to assess the impact of Hg in aquatic systems downstream to burnt areas.
Keywords: Wildfire; Runoff; Mercury pathway; Fire severity
TU164
Effect of Different molecular weight fraction of dissolved organic matters on
photo-degradation of MeHg in water
M. Kim, Seoul National University / Dept of Environmental Health; A. Won,
Department of Environmental Health; T. Kim, Seoul National University; K. Zoh,
Seoul National University / Department of Environmental Health
Methyl mercury (MeHg) is a potent neurotoxin that may pose a threat to ecosystem
viability and human health. In aquatic systems, the photolytic degradation of MeHg
is an important component in the MeHg cycle. Dissolved organic matter (DOM) is
also affected by photo exposure leading to changes in DOM composition (e.g. loss
of aromaticity), which can affect its bioavailability and its role in overall mercury
(Hg) cycling. Recent studies have shown that DOM plays an important role during
photo-demethylation of MeHg. Some studies reported that MeHg degradation rates
decreased with increasing DOM concentration due to reduced penetration of light,
whereas other researches reported that the binding of MeHg to thiol groups within
DOM increased the photo-reactivity of the MeHg and its degradation rate. In
addition, according to recent researches, significant differences in the MeHg
degradation rate and the fate and bioavailability of MeHg. However, there is a still
lack of knowledge regarding how MeHg reacts with different molecular size of
DOM. Therefore, in this study, we investigated the effect of different molecular
weight fractions of humic acid (as DOM) on the photo-demethylation of MeHg by
(1) separating DOM into three fractions by molecular weight: MW < 3500 Da, 3500
Da < MW < 10000 Da, and MW >10000 Da, (2) examining the effect of different
DOM fractions on the photo-demethylation under various conditions, and (3)
determining the photo-degradation kinetics of MeHg by different DOM fractions.
The results showed that humic acid portion with 3.5K < MW < 10K was most
enriched, accounting for 62.8% of total DOC content. Among the fractions of
humic acid, the smallest molecular weight fractions (MW
TU165
MERCURY IN MUSHROMS: CONTENTS AND BIOACCESIBILITY
D. Velez, Consejo Superior de Investigaciones Científicas / Conservacion y
Calidad de Alimentos; C. Jadán, C. Crespo, Consejo Superior de Investigaciones
Científicas; S. Serrano; V. Devesa, Consejo Superior de Investigaciones Científicas
Carlos Jadán, Cristina Crespo, Susana Serrano, Vicenta Devesa, Dinoraz
Vélez* Instituto de Agroquímica y Tecnología de Alimentos (IATA-CSIC). Av.
Agustín Escardino nº 7, 46980 Paterna, Valencia (Spain). Corresponding author
(*): phone +34 963 900 022, fax +34 963 636 301, email deni@iata.csic.es Food is
the main source of exposure to mercury for most of the population. The most
problematic food matrices are seafood products, in particular large predatory fish
(swordfish, tuna and albacore), which present contents that may exceed the
maximum allowed in the regulations. It has also been detected high contents of
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mercury in products of plant origin, especially mushrooms and derivatives. These
foods are not controlled by the health authorities, as there is no legislation;
however, in some cases they may suppose a risk for regular consumers. In general,
food safety assessment of mercury in foods has been carried out on the raw product.
However, the evaluation of the risk from mercury concentrations in raw food might
be modified if cooking and bioaccessibility (the contaminant fraction that
solubilises from its matrix during gastrointestinal digestion and becomes available
for intestinal absorption) were taken into account. The aim of this study was to
assess the contents of mercury in fresh, canned and dehydrated mushrooms
marketed in Spain and determine the effects of cooking and of the process of
gastrointestinal digestion on the risk associated with their intake. Mercury contents
in dried mushrooms are larger ((< LQ-4.4 mg/kg) than in fresh (< 0.04 mg/kg) and
preserved mushrooms (< 0.5 mg/kg), inorganic mercury being the most abundant
species. Cooking entails reductions in the contents of mercury, which is solubilized
into the liquid of hydration or cooking. Despite these reductions, the consumption
of a dietary portion (30 g) of dehydrated mushrooms after cooking can exceed the
daily intake for inorganic mercury recommended by the World Health Organization
(0.43 µg/kg body weight). The gastrointestinal digestion process produce a
decrease in solubilization of most of the mercury present in the cooked mushrooms
(bioaccessibility < 25%), which diminish the risk associated to mushroom
consumption.
TU166
Is Hg uniformly distributed among soil aggregate size fractions?. A case study
in spodic horizons in sub-Antarctic forest soils of Tierra del Fuego (Argentina)
A. Gómez-Armesto, University of Vigo / Plant Biology and Soil Science; M.
Pérez-Mills, University of Vigo; X. Pontevedra-Pombal, University of Santiago de
Compostela; P. Pérez-Rodríguez, M. Arias-Estévez, University of Vigo; S.
Diodato, CADIC-CONICET; A. Moretto, CADIC-CONICET-Universidad
Nacional de Tierra del Fuego; E. García-Rodeja Gayoso, University of Santiago de
Compostela; J. Nóvoa-Muñoz, University of Vigo
Although the atmosphere plays a key role in the global Hg cycle, this metal has a
limited time of residence before its deposition in the soil surface. Soils are
recognized as the largest Hg sink, accounting up to 75% of the Hg present in the
biosphere. The highest Hg concentrations are usually found in the uppermost soils
layers, mainly due to Hg affinity for soil organic matter. However, it was also
reported the presence of large concentrations of Hg in deeper soils layers, as occurs
in podzols where spodic horizons (Bh, Bhs, Bs) become the last barrier against the
mobilization of Hg towards groundwater and surface waters, which could increase
notably the risk of environmental toxicity. The immobilization of Hg in podzol B
horizons depends on the interactions between Hg and soil organic matter,
metal-humus complexes or Al and Fe oxyhydroxides, but it is also closely related to
soil aggregate size fractions. This study is focused in the distribution of total Hg
(HgT) in coarse sand, fine sand, coarse silt, fine silt and clay fractions of five Bs
horizons of sub-Antartic forest soils from Tierra del Fuego (Argentina). The total
Hg content in the fine earth fraction (< 2 mm) ranged between 33 and 98 µg kg -1,
whereas the clay size fraction showed the highest average value of total HgT (140
µg kg-1; range 94-183 µg kg-1) followed by the fine silt fraction which had a range of
HgT between 45 and 109 µg kg-1. In spite of this, clay and fine silt fractions only
account on average for 32% of all HgT, mainly due to the low amount of these
aggregate soil fractions in the studied horizons. On the contrary, both sand fractions
showed a moderate content of HgT, with means of 79 and 84 µg kg-1 for coarse and
fine sand, respectively. This implies that 56% of HgT in these soils is associated to
soil aggregates of sand size, whose mobilization will be easier after erosion events
that could destroy the uppermost A and E horizons, leaving exposed the Bs
horizons. This process can be expected in forest soils that undergo changes in its
land use such us logging activities, which are spreading rapidly in some areas of
Tierra del Fuego. However, in the spodic horizons HgT seems to be strongly bound
to organic C, metal-humus complexes and Al and Fe oxyhydroxides, decreasing the
risk of Hg mobilization towards the adjacent water courses and thus its potential
transformation in methylated mercury species whose toxicity for the biota is widely
known.
TU167
Discriminating primary sources of Hg in sub-Antarctic forest podzols from
Tierra del Fuego (Argentina). Implications for Hg mobilization
A. Gómez-Armesto, University of Vigo / Plant Biology and Soil Science; S.
Peña-Rodríguez, University of Vigo; X. Pontevedra-Pombal, University of
Santiago de Compostela; L. Cutillas-Barreiro, M. Arias-Estévez, University of
Vigo; J. Vrsalovic, CADIC-CONICET; A. Moretto,
CADIC-CONICET-Universidad Nacional de Tierra del Fuego; E. García-Rodeja
Gayoso, University of Santiago de Compostela; J. Nóvoa-Muñoz, University of
Vigo
The weathering of soil parent material and the atmospheric deposition are the main
sources of Hg accumulated in soils (up to 75% of the Hg in the biosphere). The
origin of Hg in forests soils influences its mobilization and potential environmental
toxicity. Atmospherically deposited Hg is retained in the surface soil layers by
organic matter, metal-humus complexes, and Al and Fe oxyhydroxides. But these
soil compounds also act as Hg carrier phases that facilitate Hg mobilization in the
soil profile. Mercury in the parent material (lithogenic) occurs mostly in stable
minerals (except for Hg sulfides) and its release to soil is strongly constrained.
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However in the assessment of Hg toxicity in soils, total Hg (HgT) content is often
used as a key parameter leaving aside its distinctive origin. The origin of Hg,
discriminating between atmospheric Hg (HgAtm) and lithogenic Hg (HgLiT), was
assessed in six podzols from Tierra del Fuego (Argentina). Lithogenic Hg was
estimated as: [HgLit] = [Ti]soil * ([HgT]/[Ti])rock/Chor where Ti is a conservative
element not influenced by atmospheric sources, soil refers to each soil layer and
rock/Chor refers to soil parent material or the deepest C soil horizon. Atmospheric
Hg is calculated as: [HgAtm] = [HgT] - [HgLit] where the brackets indicate
concentration of Ti (g kg-1) and Hg (µg kg-1). The mean HgT values ranges between
137 and 49 µg kg-1 in O and A horizons, respectively. In O horizons, HgT comes
mostly from atmospheric sources (HgAtm is 94% of HgT), which is reduced to 54%
in A horizons. The studied soils have a background Hg content (without Hg
sulfides) and C horizons showed the lowest HgT values (average 25 µg kg-1),
presumably all from lithogenic origin. It was noticeable that spodic horizons
(Bhs/Bs), which are subsurface horizons, showed the second largest HgT
concentrations (average 52 µg kg-1; range 15-97 µg kg-1) of which up to 33% of HgT
derived from atmospheric sources. This involves the mobilization of part of the Hg
deposited in uppermost soil layers due to pedogenetic processes (podzolization),
which is consistent with the low HgT concentration (mean: 21 µg kg-1) and the high
proportion of HgLit (95% of HgT) found in E horizons. The presence of these
subsurface soil horizons enriched in HgAtm, such as in podzols, constitute an
effective barrier against the transport of Hg to water courses, minimizing the risks
of environmental toxicity associated to Hg release to groundwater and surface
waters.
TU168
Ecotoxicological risks of soils surrounding an abandoned mercury mine
J. Bori, Universitat Politecnica de Catalunya (UPC) / Centre for Research and
Innovation in Toxicology CRIT; B. Valles, Universitat Politecnica de Catalunya
UPC / Centre for Research and Innovation in Toxicology CRIT; A. Navarro, M.
Riva Juan, Universitat Politecnica de Catalunya UPC
The abandonment of mercury mining areas is generally associated with a release of
Hg into the environment. Due to its potential toxic properties, the mobilization of
particulate and soluble Hg species is of major concern in areas surrounding Hg
mines. The transport of mercury from soil is mainly caused by wind action,
sediment transport, water leaching or atmospheric emissions. Once in the aquatic
compartment, interactions with the aqueous phase and with associated solid media
will influence the mobilization of mercury. In the present study, a representative
number of soil samples containing mining wastes from an old abandoned mining
area in the Valle del Azogue (Almeria, Spain) were assessed to study the potential
risk that their presence represent for terrestrial and aquatic organisms. Samples
were analyzed by instrumental neutron activation analysis (INAA) and TD-ICP,
showing a total mercury concentration in soils and wastes comprised between
Eisenia fetidaand arthropods from the species Folsomia candida. The toxicity to the
aquatic compartment was assessed after leaching the sampled soils and through the
growth inhibition test of Pseudokirchneriella subcapitata and the lethality test to
Daphnia magna.
TU169
Trancriptome analysis of the earthworm Eisenia fetida exposed to
mercury-contaminated soils collected in French Guiana using
RNA-sequencing approach
C. COCQUERELLE, PRES Lille University North of France / LGCgE, University
of Lille 1; N. Bousserrhine, Université Paris-Est Créteil / Bioemco; F. Gimbert,
University of Franche-Comte; F. VANDENBULCKE, LGCgE, Universite de Lille
1 / LGCgE EA Univ Lille Fonctionnement des Ecosystèmes Terrestres
Anthropisés Cité Scientifique SN Rdc F Villeneuve dAscq France
As far as we know, mercury compounds have no biological function. They are toxic
but their toxicity depends on their speciation. Most of the mercury released into the
environment is inorganic mercury (Hg2+). Methyl-mercury is the most harmful
mercury species because of its high bioamplification along food webs and its toxic
effects. Because low background levels of mercury may induce harmful effects in
the environment, many studies describe mercury concentrations and their potential
impacts on organisms. Many of these studies were done on fishes and birds.
Abundant literature is also available for marine and freshwater invertebrates and in
a lesser extent on terrestrial invertebrates. Earthworms are suggested to be an
appropriate tool to predict bioaccumulation in the terrestrial food chain. Studies
demonstrated that inorganic mercury concentrations in biota did not exceed
concentrations in the soil. In contrast bioaccumulation factor for methyl-mercury
could reach 175 to 250 indicating an elevated bioaccumulation of organic mercury
in natural population of earthworms. Earthworms have been investigated for very
long as bioindicators of metallic and organic pollution and soil organic matter
status, and they thus constitute appropriate terrestrial integrator organisms.
However, while several studies have shown that earthworm specific
richness/diversity and their density/biomass/abundance could be reduced in heavy
metal polluted areas, to our knowledge no study investigated so far the
detoxification and immune responses of earthworms following exposure to Hg
contaminated natural soils. To do this, the ecotoxicologically important
test-species, Eisenia fetida have been exposed 1 and 14 days to micro/mesocosms
containing either Hg spiked OECD soil or natural Hg contaminated soil (collected
in French Guyana) versus control soils. A transcriptome analysis by a next
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generation sequencing (NGS) approach has been performed on coelomocytes
(immune cells). This approach allowed us to identify transcripts of importance in
the Hg challenge and allow the identification of genes which expression is affected
by Hg in a controlled environment in E. fetida. Mercury and Methyl-mercury
contents have also been quantified in worms. The aim of this transcriptomic
approach is to underpin and to delineate the defence (immune and
toxicant-mediated) function alterations in earthworms during exposure to Hg.
TU170
Enhanced relative methyl mercury concentrations within a valuable seagrass
area in the brackish fjord Gunneklevfjorden, Norway
M. Olsen; F. Moy, Institute of Marine Research; E. Lydersen, Telemark University
College; M. Schaanning, Norwegian Institute for Water Research
Since early 1900 the brackish, land locked fjord Gunneklevfjorden in Norway has
suffered from significant contamination due to industrial discharges. Between 1947
and 1988 approximately 80 tonnes of mercury were discharged into the fjord from a
chloralkali plant. Plans for remediation of the fjord is now under development.
Sediment profiles shows the contamination history and mercury concentrations
peaks at 15 cm sediment depth with approximately 490 mg TotHg kg-1 (ppm).
Termination of regular discharges of mercury has led to lower mercury
concentrations in sedimenting material and our recent investigations have revealed
1.9 - 7.7 mg TotHg kg-1(ppm) in surface sediments. Mercury in surface sediments is
bioavailable to bottom dwelling and bioturbating organisms mainly in the organic
form methyl mercury. Methyl mercury is known to bioaccumulate in aquatic food
webs. Methyl mercury is formed by methylation of inorganic mercury primarily by
sulfate reducing bacteria in the sediments. Methylation rates might be influenced by
factors that influence bacterial activity, like pH and organic matter. Recent studies
have demonstrated that the presence of live plants enhances bacterial mercury
methylation rates. We hypothesis that relative methyl mercury concentrations are
enhanced within the 70 000 m2 area of seagrass found in shallow waters in
Gunneklevfjorden compared to deeper areas without seagrass. To test our
hypothesis that relative methyl mercury concentrations are enhanced within the
area of seagrass, we measured relative methyl mercury concentrations in sediment
cores and porewater samples from four stations in Gunneklevfjorden. The sediment
cores were sliced and measures of each slice included TOC, pH, redox and sulphide
in addition to total mercury and methyl mercury. In addition, total mercury and
methyl mercury concentrations in sediment porewater were measured along a
gradient of increasing depth and reduced vegetation density from within the
seagrass area and into areas without seagrass. Our preliminary results show
enhanced relative methyl mercury concentrations within the seagrass area, both in
sediments and in porewater. The results also reveal more favorable conditions for
bacterial activity within the seagrass area than outside. Remediation plans should
take into consideration the possible influence of seagrass to bioavailability, seeking
remediation actions that reduce bioavailability of mercury while preserving a
valuable biotope.
TU171
Mercury concentration, enrichment and inventory in core sediments from an
urban water supply reservoir in NW Spain
P.P. Rodríguez, Universidade de Vigo / Plant Biology and Soil Science; S.
Peña-Rodríguez, University of Vigo; A. Gómez-Armesto, University of Vigo /
Plant Biology and Soil Science; L. Cutillas-Barreiro, University of Vigo; P.
Araujo-Nespereira, University of Vigo / Geotecnia and Hydrology; J.
Nóvoa-Muñoz, University of Vigo
Mercury is a global contaminant which is mainly stored in soils, but changes in land
use (reforestation, agriculture, etc.) and forest fires facilitate its exportation at
catchment level. A high risk of environmental toxicity is expected if this Hg reaches
the surroundings of wetland ecosystems, where its transformation to highly toxic
methyl-Hg is clearly enhanced. The concentration of total Hg (HgT) in four
non-disturbed core sediments from the banks of a reservoir which is the main water
supply for a small town (Ourense, NW Spain) was studied. Two core sediments (A
and B) were sampled close to the inflow of the reservoir, and cores C and D were
sampled at the halfway of the wall of the reservoir. The sediment cores (48-54 cm
depth) were sliced into 2 cm sections and air dried (40 ºC). A small portion of each
sample was oven-dried (105 ºC) for bulk density calculation. Total Hg and Ti (for
enrichment factor calculations) were determined in samples using an Hg analyzer
and X-ray fluorescence, respectively. A sample of granite, the main rock of the
reservoir catchment, was collected for analysis. In the cores A and B, HgT ranges
between 73 and 229 µg kg-1 without variations with the core depth. For cores C and
D, HgT decreases steadily from 84-102 µg kg-1 in the uppermost samples to 8-13 µg
kg-1 in the bottom sections. Since HgT concentration in the catchment rock was only
3 µg kg-1, HgT in the cores (especially in A and B columns) must come from its
mobilization from the uppermost soil layers of the reservoir drainage basin. This is
consistent with the Hg enrichment factors (EFHg,) values in cores A and B (8-22)
whereas for cores C and D the EFHg is < 4 for samples below 12 cm depth. The Hg
inventory is 23-26 mg HgT m-2 for cores A and B, being much lesser (13-16 mg HgT
m-2) in cores C and D, possibly due to a higher organic matter content in sediments
of the cores A and B (9-15 %) which acts filtering the Hg that enters with river flow.
This process is not seen in cores C and D. A negative side effect of the HgT
accumulation in cores A and B is the high potential of the area for biogeochemical
reactions that lead to the formation of highly toxic methyl-Hg (long-term
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waterlogging and high in organic matter). The potential transformation of Hg in
methyl-Hg in the studied reservoir deserves a detailed investigation as soon as
possible at the light that, although after a careful purification, the water dammed is
used for drinking.
TU172
A regional analysis of the distribution of mercury in the aquatic ecosystem of
the Limpopo Watershed, South Africa
V. Somerset, NRE; M. Cuoto, Eskom; C. Walters, CSIR / Natural Resources and
the Environment
In South Africa the magnitude of Hg pollution was relatively low on the agenda in
2000, although a study by Pacina et al. [1] has ranked the country as the second
highest anthropogenic emitter. This data was largely based on the Hg emissions
from coal combustion and artisanal gold mining, reporting that South Africa
contributes more than 10% to the global Hg emission budget. South African
Scientists have since then conducted further investigations and have reported that
Hg emissions are significantly lower than previously reported [2]. The primary
objective of the current study is to identify the main sources and transport
mechanisms of Hg in the Limpopo Water Management Area (WMA), to establish a
mass-balance for Hg and determine the fluxes between various ecosystem
compartments. The Waterberg region is situated in this WMA and houses the
building of the Medupi Power Station near Lephalale, which is the biggest
dry-cooled coal-fired power station in South Africa and the world [3]. Various
sources of site specific data for the Waterberg region in the Limpopo WMA have
been gathered that includes Hg concentrations in water, sediment and biota. New
data builds on the findings by Walters et al. [4] in which the Hg concentrations for
the Limpopo WMA was identified to be: TotHg < 10 ng/L and MeHg < 1 ng/L in
freshwater; while in sediment the TotHg < 10 ng/g and MeHg < 1.00 ng/g. The
pathway for the wet and dry deposition of Hg is also investigated and an assessment
of the roles of seasonal variability, wind direction and precipitation are also
analysed. Analysis further involves the determination of the calculated flux of Hg
across the sediment–water interface, water-air interface and water-biota transfer.
Furthermore, the regional Hg budget and the factors contributing to major
uncertainties associated with Hg emission estimates and Hg chemistry are also
evaluated. It is believed that once the new dry-cooled coal-fired power station is in
operation, changes in atmospheric Hg deposition to the aquatic ecosystems will
occur, resulting in flux changes of Hg across the sediment–water interface,
water-air interface and water-biota transfer. References:[1] Pacyna, E.G., et al.
(2006). Atmos. Environ. 40,4048-4063[2] Dabrowski, J.M., et al. (2008). Atmos.
Environ. 42 6620–6626.[3]
http://www.eskom.co.za/Whatweredoing/NewBuild/MedupiPowerStation/Pages/[
4] Walters, C.R., et al. (2011). J. Environ. Sci. & Health A46,1129–1137.
TU173
Kinetics of mercury accumulation and transformation in periphyton
P. Dranguet, Institut Forel, University of Geneva / Section of Earth and
Environmental Sciences Institute Forel and Institute for Environmental Sciences; S.
Le Faucheur, Section of Earth and Environmental Sciences Institute Forel and
Institute for Environmental Sciences; V.I. Slaveykova, University of Geneva /
Section of Earth and Environmental Sciences Institute Forel and Institute for
Environmental Sciences
Periphyton is a melting pot composed of a biotic (microorganisms) and abiotic
fraction (organic matter, polysaccharide matrix...) essential for the proper
functioning of aquatic systems. Mercury (Hg) is a global pollutant, which
dangerousness comes from its methylated form (CH3Hg) due its ability to
biomagnify along the food chains. Periphytic communities are known to influence
Hg cycle. For example some specific bacteria (such as sulfato-reducing bacteria)
present in periphyton are able to methylate inorganic mercury (HgII). Moreover, at
the base of the food chain, periphyton might be one of its entry points into food
webs. It is thus crucial to better understand the interactions between Hg and
periphyton. The aim of the present study was thus to examine the kinetics of Hg
accumulation and transformation by periphyton and to evaluate the role of
periphyton composition in these processes. To that end, periphyton was cultured on
microscopy slides with a flow-through microcosm containing Geneva Lake water
during 85 days and 127 days. Formed biofilms were then exposed to 200 pM Hg
during 10, 30 min, 1, 4, 6, 8 and 24 hours and examined for Hg content for each
times. The composition of the two communities was analysed using
pyrosequencing. Total Hg and non-extractable HgII and CH3Hg (Hg obtained after
cysteine washing) accumulation were measured after acid digestion by cold vapour
atomic fluorescence spectrometry. Physicochemical parameters of exposure media
(pH, temperature, anions, cations and dissolved organic matter concentrations) as
well as Hg concentrations were also analysed at each exposure time. Total
accumulated Hg in periphyton were comparable for both communities in the first
hours of exposure. However, after 24h, these concentrations were 886±179 pM/g
dry weight for the youngest periphyton and 1528±73 pM/g dry weight for the oldest
periphyton. Non-extractable Hg contents were similar in both communities. The
percentage of Hg strongly attached to periphyton represents thus around 48% for
the 85 days periphyton and 34% for the 127 days periphyton. Moreover,
chlorophyll a content decreased with increasing Hg accumulation, suggesting an
impact on photosynthesis process. Further analysis on periphyton composition will
allow us to better understand the influence of periphyton composition on
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bioaccumulation and transformation processes.
TU174
Mechanisms of Hg accumulation in the aquatic plant Elodea nuttallii
N. Regier, University of Geneva / Institute Forel Earth and Environmental
Sciences; C. Cosio, Geneva University / Institute Forel Earth and Environmental
Sciences
Biomagnification of Hg in food webs is still a big concern nowadays in aquatic
ecosystems. In shallow waters the highly toxic methyl-Hg (MeHg) is formed and
aquatic plants are the predominant primary producers playing a key role in Hg
transfer in food webs. Mechanisms of Hg accumulation are still unclear with earlier
data suggesting passive uptake, while few recent data suggest carrier mediated
accumulation. The present study aimed at investigating the mechanism of Hg
accumulation in a representative aquatic plant, Elodea nuttallii. High Hg tolerance
and accumulation were observed in E. nuttallii. Competition with Cu resulted in a
significant 97.2±0.6% inhibition of Hg uptake while other metals (Fe, Mg, Mn, Ca,
K and Zn) had no significant effects on accumulation, supporting a putative role of
Cu transporters in Hg uptake. RNAseq and RT-qPCR analysis further revealed a
correlation between the level of expression of EnCOPT1 gene and Hg exposure. As
COPT1 is known to transport Cu from the surrounding medium inside cells in
different organisms, we further tested the function of COPT1 in Hg accumulation in
yeast and Arabidopsis thaliana. Analyses of EnCOPT1 gene in yeast confirmed its
ability to uptake Cu and confer tolerance to Hg. Lines of A. thaliana deficient and
overexpressing COPT1 showed a clear correlation between the expression of
COPT1 and accumulation of Hg. Results supports the hypothesis that Hg is
accumulated through the Cu homeostasis network in plants, further suggesting that
Hg accumulation is carrier mediated, and not passive in aquatic plants. Mechanistic
understanding of bioaccumulation of Hg in primary producers will strongly
contribute to environmental risk assessment of Hg and will help environmental
managers to take appropriate decisions to limit Hg transfer in food webs.
TU175
Mercury impacts towards periphytic communities
S. Le Faucheur, Section of Earth and Environmental Sciences Institute Forel and
Institute for Environmental Sciences; A. Freiburghaus, University of Geneva /
Section of Earth and Environmental Sciences Institute Forel and Institute for
Environmental Sciences; P. Dranguet, Institut Forel, University of Geneva / Section
of Earth and Environmental Sciences Institute Forel and Institute for Environmental
Sciences; V.I. Slaveykova, University of Geneva / Section of Earth and
Environmental Sciences Institute Forel and Institute for Environmental Sciences
Periphyton are microorganism communities, which grow onto hard substrata in
natural waters. They have important roles in aquatic food chains as primary
producers and in trace element cycling, notably mercury (Hg), which is known to be
accumulated and transformed by periphytic microbes. In contrast, Hg effects
towards biofilms are poorly known. The present study thus aimed to assess Hg
impacts on periphyton and their sensitivity to Hg. To that end, periphyton were
grown under controlled conditions using flow-through microcosms containing
Geneva Lake water. Three of them were spiked with 20 pM, 200 pM and 2 nM HgII
whereas one was not contaminated and used as a control. After 7 weeks of
colonisation, periphyton were analysed for their total Hg content and strongly
bound Hg content (Hgn-ext, i.e. after a cysteine washing step). Their chlorophyll a
content and ash free dry mass (AFDM) were also measured along with their abiotic
and biotic fractions using microscopy and taxonomic composition using
pyrosequencing. Modification of their sensitivity to Hg was assessed by further
exposing grown periphyton to 2 nM HgII for 24 h and evaluating damage on
microbial membrane permeability using propidium iodide (PI) and cellular
oxidative stress using CellRox® green. Total Hg content in control periphyton was
found to be 0.33 ± 0.01 nmol/g dw and to increase by two times upon exposure to
200 pM Hg. Strongly bound Hg was also observed to increase, from 0.13 nmol/g
dw in control periphyton to 0.47 nmol/g dw in periphyton exposed to 200 pM,
representing 64% of the total content. At the highest Hg concentration, Hgn-ext
represented only 10% of the total Hg content, suggesting that Hg bound to weaker
binding sites at very high Hg concentrations. Modification of periphyton
composition could not be observed with chlorophyll a content and AFDM
measurements. However, microscopic analysis revealed a decrease of the biotic
fraction in periphyton exposed to 2 nM HgII. Taxonomic analysis further evidenced
a shift in microbial communities from algal dominated (87%) to bacteria dominated
communities (69% at 2 nM) with exposure to Hg. PI fluorescence was similar in
control and Hg exposed periphyton. However, cellRox® green signal was lower in
control periphyton than in Hg pre-exposed periphyton, suggesting that oxidative
stress was higher in pre-exposed biofilms. The present study demonstrated the
strong impacts of Hg on periphyton.
TU176
Mercury bioaccumulation and effects on the transcriptome in the macrophyte
Elodea nuttallii
R. Beauvais-Flueck, Institute Forel Earth and Environmental Sciences; V.I.
Slaveykova, University of Geneva / Section of Earth and Environmental Sciences
Institute Forel and Institute for Environmental Sciences; C. Cosio, Geneva
University / Institute Forel Earth and Environmental Sciences
Mercury is one of the most harmful pollutants which can lead to important risk for
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the environment at global scale. Moreover Hg exists in diverse forms, both
inorganic (IHg) and organic, like methyl mercury (MeHg). Inorganic Hg and MeHg
are very toxic and known to accumulate in primary producers, but MeHg is further
biomagnified in the aquatic food chain, resulting in health hazard for higher
consumers. Elodea nuttallii is a submerged plant rooted in sediments. Like other
primary producers it plays an important role in Hg biogeochemical cycle in
freshwater systems. Previous study on Hg accumulation in E. nuttallii highlighted
high bioaccumulated concentrations but also important differences in the uptake
kinetics and sub-cellular distribution of IHg and MeHg, and thus the possibility that
these two Hg forms are taken up by different pathways or are regulated by different
mechanisms in primary producers. The objective of our study was thus to assess the
effect of Hg internalization on the level of gene expression using high-throughput
sequencing, with the aim of increasing our understanding of the mechanisms behind
Hg accumulation and toxicity. E. nuttallii was exposed two hours in a simplified
artificial medium to increasing concentrations of 1.0 x10 -10 to 1.0 x10-7 M IHg or
4.6 x10-11 to 4.6 x10-8 M MeHg. Although the tested concentrations do not have
significant effects on photosynthesis, oxidative stress, or growth, the analysis of the
transcriptome answer obtained by RNA-Seq enables us to investigate the molecular
mechanisms of the response of this plant to Hg and to find interesting genes that can
be used as biomarkers for IHg and/or MeHg exposure in the aquatic environment.
TU177
Mercury in English freshwater fish - Which factors matter?
M.D. Juergens, Centre for Ecology and Hydrology / Wallingford; A.C. Johnson,
CEH Wallingford / Wallingford; A. Lawlor, Centre for Ecology and Hydrology;
K.C. Jones, Lancaster University / Lancaster Environment Centre
Mercury Mercury was used in many industrial and agricultural applications in the
past. In the UK today most deliberate uses have ceased, but it is still used in
dentistry and some electrical components (mainly fluorescent lights), and it is also
released as a trace component of fossil fuels. The UK fish tissue archive Fish
accumulate chemicals from water and food over their lifetime, making
concentrations higher (therefore easier to measure), less variable and more relevant
to the potential threat to wildlife than water measurements. With this in mind, CEH
and the Environment Agency are building a Fish Tissue Archive by annually
collecting fish from a number of river sites and storing them long term at -80°C to
provide a resource for future retrospective monitoring of pollutants. Results We
analysed a total of 144 roach and bleak (whole body homogenates) from the UK
Fish Tissue Archive for mercury and found: Overall the mercury concentrations
were in a relatively narrow range between 6 and 68 µg/kg with more than 3/4 of the
values above the EU Environmental Quality Standard of 20 µg/kg fresh weight, but
well below the food standard of 500 µg/kg. Mercury concentration tended to
increase with the size of the fish and was overall a little higher in bleak than in
roach. After adjusting for fish size, site differences became apparent: In the upper
reaches of rivers there was an increase of size-adjusted mercury concentration with
distance from the source, but this increase did not continue in the lower reaches
(lower reaches only available for the Thames). One explanation for this may be less
favourable conditions for methyl-mercury transformation in the upper reaches.
Conclusions The Fish Archive is a suitable tool for monitoring mercury
contamination Although lower than in many other places, there is still some
concern over mercury in English freshwater fish Adjusting the contamination for
size revealed site differences that were previously masked Some of this data was
published in:\nJürgens et al. 2013, The presence of EU priority substances mercury,
hexachlorobenzene, hexachlorobutadiene and PBDEs in wild fish from four
English rivers, STOTEN, 461-462, p.441-452.
DOI:10.1016/j.scitotenv.2013.05.007
TU178
Mercury Concentrations in Freshwater Fishes on North Pacific Islands: the
Influence of Military Sites, Atmospheric Deposition & Biotransport
F.A. von Hippel, University of Alaska Anchorage / Department of Biological
Sciences; L.A. Kenney, Alaska Natural Heritage Program / Biological Sciences; C.
Eagles-Smith, FRESC; J. Ackerman, USGS / Western Ecological Research Center;
R. Kaler, US Fish & Wildlife Service / Migratory Bird Management
Some islands in the Aleutian Archipelago and Gulf of Alaska have been heavily
impacted by military activities since World War II and potentially exposed to
long-range contaminant transport via atmospheric distillation, prevailing ocean
currents, and biotransport. We evaluated mercury concentrations of 1,121
resident-freshwater fish samples of two species, the threespine stickleback
(Gasterosteus aculeatus) and Dolly Varden (Salvelinus malma). Samples were
obtained across a longitudinal gradient of 11 islands spanning over 3,000km and
including islands with and without a history of military occupation. Mercury
concentrations for stickleback and Dolly Varden differed significantly among
islands. There were no apparent longitudinal trends in mercury concentrations
related to potential long-range transport from Asia, nor were there differences in
fish mercury concentrations between military and non-military islands. Within
islands, fish in lakes used by marine birds had higher mercury levels than those in
non-marine bird lakes. Fish mercury concentrations were higher throughout our
sampled islands than in lakes in mainland Alaska. At all islands, mean fish mercury
levels exceeded Environment Canada’s advisory level for fish-eating wildlife
(0.033 mg/kg ww). These results provide the first mercury levels in
resident-freshwater fishes across the Aleutian Archipelago, an area experiencing
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effects of rapid climate change. The results also provide critical baseline data for
wildlife management and human consumption advisories.
TU179
Mercury in the big-scale sand smelt (Atherina boyeri Risso, 1810) of the
Marano and Grado Lagoon (northern Adriatic Sea)
N. Bettoso, A. Felluga, G. Piazza, E. Rancati, A. D'Aietti, L. Faresi, G. Mattassi,
ARPA FVG
The big-scale sand smelt, Atherina boyeri (Risso 1810), is a small, short-lived,
euryhaline atherinid fish which mainly inhabits coastal and estuarine waters,
including coastal lagoons, salt marshes and, more rarely, inland waters, over a wide
range of salinities from freshwater to hypersaline conditions. It is common in the
Mediterranean and adjacent seas, and is also found in the North-East Atlantic from
the Azores to the North-West coast of Scotland. A. boyeri represents one of the most
important fisheries resource in the Marano and Grado Lagoon, being caught by fyke
nets, a traditional fishing gear in the northern Adriatic lagoons. The Marano and
Grado Lagoon experienced an historical mercury (Hg) contamination due to both
mining and chlor-alkaly activities. As a consequence this environment suffers from
a diffuse sediment contamination, which is actively transferred to the related
trophic chain. The aim of this study was to investigate the total Hg concentration in
the edible tissue of the sand smelt during spring 2012. Specimens were caught in 22
sampling stations and stored at-20°Cuntil the analysis. On each station 100
individuals were randomly selected and the total length (TL) was recorded. 40 g of
fishes was homogenized for each sample and Hg analysis was performed using the
EPA method 7473:2007. Mean TL of sand smelts in the sampling stations ranged
from 6.26±0.86 cm to 8.42±0.79 cm (mean value 7.29 cm), whereas Hg
concentration ranged from 0.28 µg g-1 wet weight (ww) to 0.85 µg g-1 ww (mean
value 0.52±0.18 µg g-1 ww). These preliminary data showed the level of Hg
concentration in this species, caught during the breeding period. Further
investigations are clearly required in order to assess Hg levels during other seasons
and to verify the existence of a spatial gradient of bioconcentration in the Marano
and Grado Lagoon.
TU180
PBTK/TD model-based mortality risk assessment for tilapia species exposed
to mercury/methylmercury
Y. Cheng, Y. Lin, Y. Shu-Han, National Taiwan University / Department of
Bioenvironmental Systems Engineering; Y. Yang, National Taiwan University; C.
How, Y. Tseng, V. Liao, C. Liao, National Taiwan University / Department of
Bioenvironmental Systems Engineering
Environmental mercury (Hg) is considered one of the most hazardous chemicals
detrimental to aquatic organisms. Therefore, the overall objective was fourfold: (i)
to quantify environmental Hg levels in six rivers across northern and southern
Taiwan, (ii) to estimate tissue burdens in tilapia species based on the proposed
physiologically-based toxicological kinetics (PBTK) model, (iii) to construct the
dose-response relationships between tissue burden and mortality, and (iv) to
estimate mortality risk for six rivers based on different estimated tissue burdens.
Results indicated that in southern Taiwan, Luermen Greek had the highest mercury
(Hg(II)) and methylmercury (MeHg(I)) levels of 3.399 × 10 -5 and 1.120 × 10-6 mg
L-1 and 2.024 and 0.079 mg kg-1 ww in water and sediment, respectively. Whereas
in northern Taiwan, Tamsui River had the highest Hg level. Based on the
established PBTK model, the highest and lowest tissue/organ burdens in Tilapia in
Luermen Greek were found in kidney and muscle, respectively, of 0.135 and 3.301
× 10-4 μg g-1 ww. Dose-response relationships revealed that muscle had the lowest
half lethal dose (LD50) of 3.21 ± 2.88 (median ± se) μg g-1 ww (r2 = 0.94, p < 0.001),
whereas liver had the highest LD50 of 7.15 ± 9.10 μg g-1 ww (r2 = 0.93, p < 0.001).
The likely mortality risks were estimated to be 5.668% (95% CI: 0 – 35.060), 5.500
(0 – 50.278), and 5.500 (0 – 48.924) in gill, liver, and muscle, respectively. This
study provides an integrated risk assessment framework to better assess the
environmental impact of mercury/methylmercury exposure on mortality of tilapia
species based on an integrated approach that links a water-sediment dynamic
model, a PBTK model, and a probabilistic risk model.
TU181
The sub-cellular partitioning of mercury in the liver of wild golden grey
mullets (Liza aurata) - a case study of ria de Aveiro (Portugal)
O. Araujo, DIVOA; P. Pereira, Department of Biology and CESAM; M. Pacheco,
University of Aveiro / Dept of Biology; J. Raimundo, IPMA / DIVOA
Mercury (Hg) has been identified as a severe environmental pollutant to the aquatic
biota. However, little is known about its sub-cellular partition in wild fish. Thus, the
current study aimed to evaluate the affinity of total mercury (tHg) to the whole liver
and sub-cellular fractions of golden grey mullet (Liza aurata), namely granules
(Gran), mitochondria (Mit), nuclei plus cellular debris (N+D), lysosomes plus
microsomes (Lys+Mic), heat denaturable proteins (HDP) and heat stable proteins
(HSP), under different environmental loads of Hg contamination. For this purpose,
a field campaign was performed in June 2013 comprising fish capture in two sites of
a Portuguese coastal lagoon (Ria de Aveiro): LAR located in the most contaminated
area; R near the lagoon inlet and thus selected as reference site. In parallel with fish
capture, surface sediment and water were collected in both sites. In whole liver, fish
from contaminated area (LAR) accumulated approximately 2 times more Hg (0.098
µg g-1) than the individuals from reference area (R) (0.054 µg g-1). Similarly, Hg
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concentrations in Gran, Mit, Lys+Mic and HDP fractions of liver from LAR
(median values varying from 0.23 to 0.64 µg g-1) were two to three times higher
than sub-cellular fractions of individuals from R site (median ranging between
0.10-0.28 µg g-1). Also, the partitioning of Hg among the sub-cellular fractions
varied between individuals from R and LAR. At LAR, Lys+Mic was the main
major fraction binding to the Hg while at R site no differences were observed for
Lys+Mic, Mit and HDP. Moreover, levels in Mit, Gran and HDP were linearly
correlated with Hg concentration in the whole liver while two different tendencies
may be discerned for Lys+Mic and whole liver. This could be indicative that a
certain threshold of accumulation was exceeded. The association of Hg to metal
sensitive fractions (e.g. Mic, Mit and HDP) suggests that the metal detoxification
mechanisms were not efficient in liver of L. aurata living under chronic exposures
conditions.
TU182
Temporal and spatial assessment of mercury in fish of the Madeira River,
Brazil
W.R. Bastos, Universidade Federal de Rondônia; J.G. Dorea, University of Brasilia
/ Nutritiom; J. Bernardi, Universidade de Brasilia; L. Lautharte, M. Mussy, Federal
University of Rondônia; L. Lacerda, Federal University of Ceará; O. Malm, Fed
Univ Rio de Janeiro / Biophysics Institute
The Madeira River is the largest tributary of the Amazon River Basin and one of the
most impacted by artisanal gold-mining activities, deforestation for agricultural
projects, and recent hydroelectric reservoirs. We studied total Hg (and methyl-Hg)
concentrations in 3,211 fish samples of 84 species (3 genders) of different trophic
levels as a function of standard size. Species at the top of the trophic level
(Piscivorous, Carnivorous) showed the highest mean total Hg concentrations (50.9
to 1,241.7 µg/kg), Planctivorous and Omnivorus species showed the intermediate
total Hg concentrations (25.8 to 494.0 µg/kg), while Detritivorous and Herbivorous
species showed the lowest range of mean total Hg concentrations (9.4 to 274.8
µg/kg). Significant correlations between size (standard length) and Hg
concentrations were seen for Planctivorous (r=0.474, p=0.0001), Piscivorous
(r=0.459, p=0.0001), Detritivorous (r=0.227, p=0.0001), Carnivorous (r=0.212,
p=0.0001), and Herbivorous (r=0.156, p=0.01), but not for the Omnivorus species
(r=-0.064, p=0.0685). Moreover, feeding habit of species influenced theratio of
MeHg to total Hg (ranged from 70 to 92%). When adjusted for standard body
length, significant increases in Hg concentrations in the last 10 years were species
specific. Spatial differences indicate that significant difference but no time trends
consistent with environmental contamination of past alluvial gold mining
activities.Fish-Hg bioaccumulation is species specific but fish feeding strategies is
the predominant influence in the fish-Hg bioaccumulation pattern. Despite spatial
differences in fish-Hg concentrations, short term temporal changes indicate an
increase in Hg bioaccumulation pattern of fish species collected before
impoundment of areas under the influence of Santo Antonio Dam.
TU183
Mercury in Arctic Barnacle goslings in contaminated terrestrial habitats
N.W. van den Brink, Wageningen University / Dept of Toxicology; I.B. Scheiber,
University of Groningen / Centre for Ecological and Evolutionary Studies
Behavioural Ecology and Selforganization; M.E. de Jong, University of Groningen
/ Arctic Center; A. Braun, University of Groningen / Centre for Ecological and
Evolutionary Studies Behavioural Ecology and Selforganization; M.J. Loonen,
University of Groningen / Arctic Center
The Arctic is contaminated by mercury from different sources. Long-range
transport brings mercury from lower latitudes to the Arctic via the atmosphere.
Local human activities may result in contamination of confined areas. For instance,
mining activities have resulted in elevated levels of mercury in the surroundings of
the mining areas. Research on mercury in the Arctic has mainly focussed on marine
ecosystems and receptors, which are regarded as being mostly at risk. On the other
hand, risks of local contamination of terrestrial ecosystems by human activities
have been studied less. In the current paper we will present a pilot-study, in which
we herded goslings in a mine impacted site and a control site near Ny-Ålesund,
Spitsbergen. Herding of the goslings made it possible to perform a controlled study
under field conditions, assessing the accumulation of mercury in the two groups of
goslings raised in the two areas. Soil in the mining area contained 5-6 times higher
concentrations of total mercury in comparison to the control site (based on
geometric means). This was reflected in elevated levels of mercury in the
vegetation in the mining area (approx. 2.2 times higher compared to the control
site). Each group of goslings grazed approximately 3-4 hours per day in their
respective areas. At night and during bad weather conditions they were kept in pens.
The goslings that grazed in the mine impacted area showed increased levels of total
mercury in the liver relative to control goslings (p < 0.05). Concentrations were
relatively low, possibly due to growth dilution and deposition of mercury in the
growing feathers. All goslings received supplemental food, hence effects of
mercury on growth rate could not be assessed. Currently, biochemical analyses are
underway in order to determine effects at the sub-individual level. Since mercury is
a neurotoxin, our analyses focus on neurotoxic modes of action. Additionally, we
exposed goslings to moderate stressors, and observed their behaviours. Combined
results will be presented at the meeting.

Monitoring and modelling-based approaches for identification
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and prioritisation of hazardous emerging pollutants in
European freshwater resources (P)
TU184
Impact of multi-stress on macrophyte vegetation in the Danube Basin: the
experience from the Joint Danube Surveys (JDS 2 & 3)
M. Novković, D. Cvijanović, S. Radulović, University of Novi Sad Faculty of
Sciences / Department of Biology and Ecology; I. Teodorovic, University of Novi
Sad
The aim of this study, undertaken within the frame of collaborative FP 7 project
Solutions, was to select the most important stressors on macrophyte vegetation
assemblages’ diversity along the Danube, based on the Joint Danube Survey 2/3
databases. The influence of land cover types, basic physico-chemical parameters
and pesticides were tested against i) vegetation structure, ii) macrophyte richness
and iii) macrophyte production. Vegetation data matrix was compiled using the
macrophyte functional groups. Canonical Correspondence Analysis (CCA) was
performed in order to assess the impact of multiple environmental stressors on
vegetation structure. All ordination-associated analyses were performed with the
CANOCO 4.5 software package. Macrophyte richness and production were
correlated with environmental variables using the Statistica 12. Macrophyte
richness and production were moderately influenced by presence of wetlands and
artificial land cover types in the riparian zone. In opposite, results of the CCA
analysis revealed that the land use parameters do not influence vegetation structure
directly. Basic water quality parameters and selected organic pollutants (Bentazon,
Bezafibrate, Bisphenol A, Desethyl-atrazine, Diclofenac, Ibuprofen, Ketoprofen,
Simazine), explained together approximately 35% of total variance of vegetation
structure, while selected pollutants explained over 28 % of total variance. The
SOLUTIONS Project is supported by the Seventh Framework Programme
(FP7-ENV-2013) of the European Union under grant agreement no. 603437.
TU185
Discriminating between the effects of chemicals and other influencing factors
on the macroinvertebrate community and trait composition: data analysis
from the 3rd Joint Danube Survey
A. Focks, Alterra Wageningen University and Research Centre / Ecotoxicology
Environmental Risk Assessment Team; h. baveco, Environmental Risk Assessment
Team; W. Graf, BOKU - University of Natural Resources and Life Sciences Vienna
/ Institute for Hydrobiology Water Management; A. Schmidt-Kloiber, P. Leitner,
BOKU - University of Natural Resources and Life Sciences Vienna; I. Teodorovic,
University of Novi Sad; M. Paunovic, IBISS; P.J. van den Brink, Alterra and
Wageningen University
In large rivers such as the Danube, a number of different factors can affect the
composition of aquatic macroinvertebrate communities: hydromorphological
conditions, nutrient levels, general water quality parameters such as SOM, pH or
salinity, but also organic chemicals or metals. A prerequisite for an assessment of
such influences is having enough data at hands with most important factors
included to ensure robust statistical analyses. In the scope of the 3rd Joint Danube
Survey (JDS3), for 68 sampling sites across the entire length of the Danube River
an extensive dataset was collected. The data collection was organised by the
International Commission for the Danube River (ICPDR) together with all 14 main
Danube Basin countries and the European Commission. The data consists of
hydromorphological parameters, water quality parameters and results from
chemical target analysis for more than 300 organic chemicals and metals. In
addition, data was collected for several biological groups, e.g. macroinvertebrates,
fish or aquatic macrophytes. For our analysis we focused on the assessment of the
taxonomic composition of the macroinvertebrate community. Abundances of
macroinvertebrate species were sampled via kick & sweep method and
microhabitat sampling techniques. The resulting community composition data were
transformed into trait composition by using species-traits tables, amongst other
sources from the freshwaterecology.info database. Multivariate statistical
techniques were applied to determine the influence of the above mentioned water
parameters on the taxonomic and functional composition of the invertebrate
community with the objective to identify those factors that explain variations across
the sampling sites. Further, we wanted to filter for the influences of different
categories of explaining factors. Hence we applied the technique of variance
partitioning, which can be utilised to partition explained variability in the data into a
number of categories. As expected, the variability in the invertebrate composition
was co-determined by quite a number of factors form different categories, and again
hydromorphology was found to be most influential. Nevertheless, it was possible to
identify the most influential chemical compounds as well. Acknowledgement: The
SOLUTIONS project has received funding from the European Union’s Seventh
Framework Programme for research, technological development and
demonstration under grant agreement no. 603437
TU186
Can Trait-Based Approaches in Analysis of Fish Communities Help in
Identification of Key Pollutants and Mixtures: The River Danube Case Study
S. Sipos, Faculty of Sciences / Lecotox Laboratory of Ecotoxicology; V.
Jovanovic, Institute for Biological Research Siniša Stanković University of
Belgrade; V. Bammer, Austrian Federal Agency for Water Management; L.
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Pehlivanov, Bulgarian Academy of Sciences / Institute of Biodiversity and
Ecosystem Research; H. Zornig, M. Schabuss, PRO FISCH OG; Z. Szalóky,
Danube Research Institute / MTA Centre for Ecological Research; A. Focks,
Alterra Wageningen University and Research Centre / Ecotoxicology
Environmental Risk Assessment Team; I. Teodorovic, University of Novi Sad
Species traits provide a reliable means to understand general rules in community
ecology, along environmental or landscape gradients, as the river continuum
concept, at least theoretically, links functional groups with the longitudinal
gradients in habitat structure and productivity. Trait-based approaches are gradually
replacing taxonomy-based approach in aquatic ecosystem status assessments, but
mainly to study responses of fish species and communities to hydromorphological
alterations and processes of fish species extinction, invasion and assemblage
homogenization. Hydromorphological alterations, eutrophication and biological
invasions for sure present key pressures to fish communities and overall ecological
status of aquatic ecosystems, while adverse impact of chemical pollution on
ecosystem integrity might remain hidden. The aim of the present study is to apply
community composition and trait based approaches to detect and possibly quantify
in situ ecological impacts of pollutants and their mixtures on fish communities and
hopefully contribute to the process of identification of key or river basin specific
pollutants and mixtures. The study is based on comprehensive monitoring dataset,
acquired during Joint Danube Survey 3 (JDS 3) in 2013, which includes biological
(focus on fish), hydromorphological and large chemical dataset (over 300
chemicals). Fish data were collected by ichthyiological team of JDS 3 at 32
sampling sites along the Danube, from Kelheim (DE) to Sulina (RO). Altogether,
67 species belonging to 17 families were identified, however, preliminary analyses
showed that taxonomic approach is not appropriate for reaching the objectives of
the study. Therefore, characterization of longitudinal sectors of the Danube River
was based on characteristic communities, i.e. environmental groups. Community
composition data were transformed into traits, and a number of traits, such as
maximum length, ecological guild, mobility, life history strategies, reproductive
strategies, offspring care, number of eggs laid by mature individuals and the feeding
habits have been selected for further analysis. Multivariate statistical techniques
would be applied in attempt to explain variability and distinguish between chemical
and other stressors which impact fish communities. Since the chemical data of JDS
3 became available only recently, the analyses are still underway. The study is
being conducted in the framework of FP 7 SOLUTIONS Project (603437).
TU187
Mutagenicity of Joint Danube Survey (JDS3) water samples using diagnostic
strains of Salmonella/microsome assay
D.A. Morales, School of Technology, UNICAMP / LEAL Laboratory of
Ecotoxicology and Environmental Microbiology; F. Kummrow, Universidade
Federal de São Paulo; M. Krauss, T. Schulze, W. Brack, Helmholtz Centre for
Environmental Research UFZ / Effect Directed Analysis; G.d. Umbuzeiro,
FACULTY OF TECHNOLOGY -UNICAMP / LEAL
The Salmonella/microsome assay using strains with different metabolic capacities
and DNA repair systems have proven to be useful to identify chemical classes of
mutagenic compounds in environmental samples. YG1041 strain is more sensitive
than its parental TA98 to nitro compounds and aromatic amines. Similarly,
YG5185 is more sensitive to benzo(a)pyrene like substances in comparison to
TA1538. The objective of this study was to evaluate the mutagenicity profile of
surface water organic extracts from the Danube campaign (JDS3) collected in 2014.
High volume water samples were collected and extracted using large-volume solid
phase extraction during the Joint Danube Survey 2013
(http://www.danubesurvey.org). Dried extracts were re-suspended in DMSO and
tested in the microsuspension protocol in dose responses experiments with a highest
relative enrichment factor of 800X in the presence and absence of metabolic
activation (S9). Blanks, negative and positive controls were included. 15 from de 22
samples presented mutagenic activity. The rank of strains sensitiveness was
YG1041 > TA98 > TA1538. YG5185 did not detect any positive sample. In general
organics containing a nitro group seems to be the major class present in the samples,
except for some samples, which TA98 was most sensitive than YG1041. Although
preliminary results indicate that Salmonella diagnostic strains can play an important
role in the identification of mutagenic compounds in water samples. YG5185 was
probably not a good choice because the extraction recovered more polar rather than
non-polar compounds. YG7108, very sensitive for alkylating agents, should be
included in next studies along with its parental TA1535 to verify heir application
mutagenic profile studies of water samples. Acknowledgement: The authors thank
FAPESP Project 2013/16956-6, the International Comission for the Protection of
the Danube (ICDPR), the NORMAN Network andthe Solutions Project. We are
particularly grateful to Margit Petre, Jörg Ahlheim and Peter Tarabek for technical
assistance. D.A. Morales thanks CAPES for the PhD scholarship.
TU188
Organic trace pollutants in the Danube Catchment - Results from Joint
Danube Survey 3
F.R. Storck, DVGW-Technologiezentrum Wasser / Analysis and Water Quality; H.
Brauch, DVGW-Technologiezentrum Wasser
Pollution of surface water with anthropogenic chemicals is an issue concerning a
wide range of aspects from ecotoxicology to drinking water production. Many
waterworks rely either directly on surface water as a raw water ressource, use river
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water for artificial groundwater recharge or abstract bank filtrate. To provide a
scientific basis for legislation and regulation and to give a snapshot of the state of
water quality in the Danube River Basin, Joint Danube Survey (JDS) campaigns are
hold every 6 years. This study presents data of organic trace pollutants analysed in
water samples taken in a longitudinal Danube profile during JDS 3 in the year 2013
[1] and from additional bank filtrate and groundwater samples. A set of 49
compounds was analysed which comprised benzotriazoles, artificial sweeteners,
pharmaceuticals, iodinated X-ray contrast media, the stimulant caffeine and others.
Elevated concentrations of biodegradable substances like caffeine and saccharine
demonstrated the release of untreated domestic waste water, especially in Danube
tributaries in the middle and lower catchment. A number of less biodegradable or
rather persistent substances were detected in the Danube, its tributaries and even in
bank filtrate. Among those, the artificial sweetener acesulfame had the highest
concentrations (up to 2.9 µg/L). Further important pollutants were the industrial
chemical 1-H-benzotriazole and tolyltriazoles (mostly below 400 ng/L), iodinated
X-ray contrast media like amidotrizoic acid or iopamidol (up to 1,6 µg/L) and
pharmaceuticals like carbamazepine (up to 140 ng/L). Concentration levels of the
trace pollutants investigated were mostly lower in the Danube than in the Rhine,
most likely due to higher dilution in the Danube. Danube tributaries, especially in
the middle and lower bassin, were more heavily polluted both with persistent and
with biodegradable compounds, pointing to discharge of untreated wastewater. The
general contribution of metropol regions on deterioration of water quality was
illustrated by elevated concentrations of several compounds. [1] Joint Danube
Survey 3 Final Scientific Report, eds. Liska I, Wagner F, Deutsch K, Sengl M,
Slobodnik J. under review. Vienna, Austria: ICPDR – International Commission
for the Protection of the Danube River. Thanks to D. Richter, colleagues from
IAWD and water suppliers. Further, thanks to JDS3 team, I.Liska and J.Slobodnik
representatively.
TU189
An overview of the Danube water quality in the Novi Sad municipality during
2011-2013
N. Milic, University of Novi Sad, Faculty of Medicine / Department of Pharmacy; I.
Spanik, Slovak University of Technology in Bratislava; M. Milanovic, Medical
Faculty, University of Novi Sad; O. Vyviurska, Slovak University of Technology in
Bratislava; I. Mihajlovic; N. Grujic Letic, Pharmacy; D. Milovanovic, Faculty of
Technical Sciences, University of Novi Sad; M.M. Turk Sekulic, Department of
Environmental Engineering and Occupational Safety and Health; J. Radonic,
Faculty of Technical Sciences; M. Vojinovic MIloradov,
Novi Sad as the second largest city in Serbia faces the specific problem of the
drinking water supply from several groundwater aquifers that could easily be
affected by direct discharges of the municipal, industrial and agricultural
wastewaters without any treatment into the Danube. Therefore, the main objective
of the three year study was to gain more insight into the occurrence and
concentration levels of emerging and priority pollutants present in the Danube
surface water and wastewater of sewage discharges around the territory of Novi Sad
in order to estimate the “emerging” status of this Danube section. The water
samples were analysed using gas chromatography or high-performance liquid
chromatography, while inorganic compounds were determined by atomic
absorption spectroscopy and coulometric analyser. More than 150 organic
pollutants were detected in the surface water and wastewater samples at all
discharging municipal sites; phthalates, polycyclic aromatic hydrocarbons (PAHs),
bisphenol A (BPA), caffeine, terpenes, fatty acids, industrial and lubricant oils and
defoaming agents were most frequently identified. The detected concentration
levels of some organic pollutants, such as pentachlorobenzene, dieldrin, endrin,
p,p`-DDD, p,p`-DDT, 4-(1,1′,3,3′-tetramethylbutyl)-phenol, di(2- ethylhexyl)
phthalate and Se, Cr, Zn, Cu, Hg, Cd and cyanides, were above environmental
quality standard values in the urban area of Novi Sad. The significant
concentrations of caffeine were determined at the sampling sites near the
wastewater discharges with the potential risk for the chronic effects. Furthermore,
the endocrine disrupter BPA was frequently detected throughout the seasons at the
concentration levels up to 692.6 ng/L. The conducted study of the surface water and
wastewater quality in Novi Sad confirmed the significant pollution of the Danube
section and serve as a good base for the selection of substances involved in the
implementation of early warning system of the quality of raw water in the city of
Novi Sad. This research has been financially supported by NATO Science for Peace
Project ESP.EAP.SFP 984087.
TU190
Integrated chemical and toxicological profiling of surface water samples from
Swedish rural areas
J. Lundqvist, Swedish University of Agricultural Sciences / Department of
Biomedical Sciences and Veterinary Public Health; J. Kreuger, Swedish University
of Agricultural Science / Centre for Chemical Pesticides; A. Oskarsson, Swedish
University of Agricultural Science / Department of Biomedical Sciences and
Veterinary Public Health
Water may be contaminated by e.g. pesticides, pharmaceuticals and other chemicals
emitted from industrial/urban activities and consumer products. As part of a
Swedish environmental monitoring program, we have collected surface water
samples from small catchments in areas with heavy agricultural activity. The water
samples have been analyzed for residues of 131 pesticides, using GC-MS and
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LC-MS/MS. 87 of the analyzed pesticides were detected in different water samples.
Further, the water samples were used for toxicological profiling. Oxidative stress
response is a sensitive indicator of toxicity, responding to a wide variety of
chemicals. The nuclear factor erythroid 2-related factor 2 (Nrf2) is a key regulator
in the cellular defense against oxidative stress through release of detoxifying
enzymes. To investigate the potential of the water samples to activate the Nrf2
pathway, human NCI-H295R cells were transfected with a reporter plasmid where
the expression of luciferase is under the control of a promoter containing Nrf2
responsive elements. The water samples from the environmental monitoring
program were extracted, concentrated and then analyzed for cytotoxicity by MTS
test and oxidative stress response in the transfected NCI-H295R cells. No cytotoxic
effects were revealed, but a large number of the samples exerted oxidative stress,
even in the samples where all the detected pesticides were below the water quality
standards as defined by the Swedish Chemicals Agency. In conclusion, we have
established a reporter gene assay to measure oxidative stress response in
concentrated water samples and detected effects in samples not displaying general
cytotoxicity and with pesticide residue levels below the water quality standards.
TU191
Depth profile of emerging and persistent organic pollutants, in front of the
Three Gorges Dam 2012/13
D. Deyerling, J. Wang, Helmholtz Zentrum Muenchen / Molecular EXposomics;
Y. Bi, Chinese Academy of Sciences / Institute of Hydrobiology; C. Peng, Institute
of Hydrobiology; G. Pfister, HMGU-MEX; B. Henkelmann, Helmholtz Zentrum
Munchen; K. Schramm, Helmholtz Zentrum Munchen / Molecular EXposomics
The Three Gorges Reservoir (China) formed by the impoundment of the Three
Gorges Dam has a surface area of 1084 km². The large volume of this water body
affords high efforts in terms of the analysis of organic trace compounds. Therefore a
sampling method was developed in the framework of the Yangtze project, for the
enrichment of large quantities of water (up to 300 L) in order to detect compounds
down to concentrations in the pg L-1 scale. The sampling was conducted by actively
pumping water through self-packed sampling cartridges with polymeric resin. The
method was applied twice in the middle of the Yangtze River in front of the Three
Gorges Dam in 2012 and 2013. Three different water depths were sampled in order
to generate a depth profile of the investigated organic trace compounds. The
samples were processed by two independent cleanup methods. One method focused
on a wide range of persistent organic pollutants (POPs) including polycyclic
aromatic hydrocarbons (PAH), organochlorinated pesticides (OCPs) and
polychlorinated biphenyls (PCBs). The other method was optimized for the
analysis of compounds with higher water solubility including perfluoroalkylic acids
(PFAAs), active pharmaceutical ingredients and polar pesticides. POP analysis was
carried out with gas chromatography and high resolution mass spectrometry.
Compounds with higher polarity were analyzed with micro-scale ultra-performance
liquid chromatography coupled to a quadrupole time-of-flight mass spectrometer.
In general, analytes seemed to occur in comparable concentrations in different
water depth. Individual pharmaceutical residues and polar pesticides were detected
at concentration levels between 25 and 4500 pg L-1. PFAAs were found in a
concentration range between 0 and 1300 pg L-1. PAH-levels ranged from
0-4000 pg L-1. OCPs could be detected at trace levels between about 0 and
70 pg L-1, individual PCB concentrations were in the low pg L-1-scale and thus
mostly in the range of blank values.
TU192
Determination of auramine dye in river water samples and ecotoxicological
evaluation for aquatics organisms
C.C. Azevedo, UNICAMP; C.C. Montagner, University of Campinas UNICAMP;
G.d. Umbuzeiro, FACULTY OF TECHNOLOGY -UNICAMP / LEAL
Auramine (CAS Number: 492-80-8) is a diphenylmethane dye used in several
industrial activities, such as, textile, paper, food and leather. Auramine is a probably
carcinogen to humans according to IARC. Although, its production has been
prohibited in some countries, auramine is still used and found in some products.
Surface water pollution is a global concern, and these dyes can be released to the
environment in waste streams from its production and use. Several other dyes have
being found in the environment but there is no information about auramine in the
aquatic system. Therefore, this study aimed to develop a method for determination
of auramine in water samples, and to evaluate its toxicity for aquatic organisms. A
method was developed based on liquid-liquid extraction (LLE) followed by high
performance liquid chromatography-diode array detector (HPLC-DAD). Acute
toxicity tests were performed with Daphnia similis, and chronic tests with
Ceriodaphnia dubia and Raphidocelis subcapitata. HPLC-DAD conditions were:
hypersil ODS-C18 column, methanol/0.1% formic acid (50:50, v:v) as mobile
phase, flow rate set at 0.8 mL min-1 with detection at 437 nm. The detection limit for
the auramine dye was of 0.01 ug L-1 was obtained for samples that were
concentration 1000 times. The recovery was 92 % (n=3) for spiked river water
samples (900 mL) containing 1.0 mg L-1 of the dye were extracted with LLE using
dichloromethane/methanol (2.5:1 v/v). EC50 (48h) for D. similis was 2100 µg L-1,
NOEC for C. dubia, 100 µg L-1 and for R. subcapitata, 20 µg L-1. We conclude that
the analytical method using LLE and HPLC-DAD was convenient and fast and is
ready to be applied to real samples at quantification limits that are 2 000 times
below the NOEC of the most sensitive organism tested. Real samples of effluents
and water under the influence of industrial discharges are now being analyzed. The
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toxicity data with fish embryo test will be conducted for the derivation of a proper
PNEC to be used for the comparison with the occurrence data.
TU193
Systematic suspect screening and identification of sulfa drug transformation
products
M. Majewsky, Karlsruhe Institute of Technology (KIT) / Engler Bunte Institut
Chair of Water Chemistry and Water Technology; T. Glauner, Agilent
Technologies / Sales Services GmbH HewlettPackardStr Waldbronn Germany;
H. Horn, Karlsruhe Institute of Technology KIT / Chair of Water Chemistry and
Water Technology
It has recently been shown that transformation products (TPs) of sulfamethoxazole
(SMX) featuring transformations such as hydroxlation or nitration retain significant
antibacterial effects and are suspected to contribute to the development of antibiotic
resistance in bacteria. Due to the homologous series of sulfonamides and their
common reactive sites, there is much to suggest that similar transformations occur
for sulfonamide homologs other than SMX. Given that about a dozen of
sulfonamide antibiotics are frequently occurring in surface waters, the screening for
all transformation products using target methods would require to purchase or
synthesize all potential TPs and would evidently cause unreasonably high costs and
is therefore hardly realistic. For this reason and since accurate mass LC/MS is not
widespread in control labs, the aim of the present study was to develop a generic
scheme to predict the 28 most likely TPs of a sulfonamide by identificaton of the
major transformation reactions and pathways. The mass shifts of each
transformation were used to calculate the precursors for a targeted suspect
screening with unit mass LC-MS/MS. The additional use of accurate mass
LC/QTOF analysis allowed for the tentative identification of TP precursors by their
molecular weight and isotopic pattern. Based on the structural elucidation of the
parent sulfonamide product ion spectrum, mass shifts additionally allowed to
predict five characteristic product ions for each derivative TP. The prediction
scheme was developed using reference standards of SMX TPs and LC/QTOF for
verification of the product ion formulae. The occurrence of specific predicted
fragments also reveals if the transformation had occurred at the
4-aminobenzenesulfonamide moiety, which is common to all sulfonamide
homologs or at the mostly heterocyclic moiety specific for each individual
compound. In a final step, TP precursors and the according product ions were
predicted for two arbitrarily chosen sulfa drugs (sulfapyridine, sulfamerazine)
transformed during an activated sludge biodegradation experiment. Eight
ecotoxicologically relevant TPs could be detected and were tentatively identified
using LC-MS/MS. By use of accurate mass LC/QTOF in combination with the
predicted fragmentation, confidence in the identification was largely increased and
validity of the generic fragmentation scheme was confirmed.
TU194
The combination of sediment and Cladophora for the screening of surfactant
in freshwater river.
H. Byers, EffectDirected Analysis; L. Krauskopf, M. Krauss, Helmholtz centre for
environmental research - UFZ / Effect Directed Analysis; M. Schmitt-Jansen, UFZ
- Helmholz Ctre Environm. Research / Department of Bioanalytical Ecotoxicology;
W. Brack, Helmholtz Centre for Environmental Research UFZ / Effect Directed
Analysis
The wide use of surfactants in personal care product, pesticides, pharmaceutical on
a global scale, makes their presence rather ubiquitous in the environment.
Surfactants may be found in the aquatic environment at concentrations, which may
be orders of magnitude above other micro-pollutants and result in notably high
hazard quotients. Due to their amphiphilic properties surfactants are likely to sorb
on surface. Previous work has shown their presence in sediment, but few have been
investigating Cladophora as potential accumulation compartment. Cladophora are
often found in nutrient rich river waters downstream of WWTP output, a known
emission source of surfactant in the environment. The monitoring of chemicals like
surfactants, in these algae will help to estimate the exposure and risks of the
respective aquatic ecosystem. In a case study Holtemme River in Saxony-Anhalt
(Germany), which is impacted by WWTP effluents has been sampled for sediment
and Cladophera. The concentration of a broad range of surfactant including, e.g.,
QACs, betaine, PFCs, and LAS, was quantified in several compartments, such as
sediment, Cladophora and phytobenthos community. The method used for this
study includes sequential extraction by Pressuring Liquid Extraction, combined
with further clean-up steps (Normal Phase and liquid-liquid extraction); the
chemical analysis was performed by LC-ESI-MS/MS analysis. Longitudinal
profiles of surfactants in the Holtemme River identified and confirmed point
sources of surfactants and helped to identify hot spots for subsequent in-depth
investigations.
TU195
Identification of diphenyl-bis(trimethylsilyloxy)silane as an environmental
contaminant
A.H. Kierkegaard, M.S. McLachlan, Stockholm University / Department of
Environmental Science and Analytical Chemistry ACES
In an earlier model-based screening study aimed at identifying organosilicon
chemicals present in the environment, three previously unknown environmental
contaminants were identified. A phenyl substituted siloxane,
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phenyl-tris-(trimethylsiloxy)silane, was the most abundant of the three, with
concentrations in the range of 50 pg m-3 in air and 0.5 ng g-1 d.wt. in sediment from
the Stockholm archipelago. Other phenyl substituted organosilicons have been
prioritized as possible persistent and bioaccumulative chemicals based on their
properties. To further explore this group of chemicals, several contaminated
sediment and sewage sludge samples were screened. Full scan spectra of a number
of semivolatile phenylated organosilicons were obtained from purchased standards
and from mass spectral libraries. Common fragmentation patterns were identified
and SIM descriptors for phenylated linear and cyclic siloxanes were selected.
Sediment and sewage sludge were solvent extracted with dichloromethane/acetone
and cleaned up with a purge & trap method on an ENV+ SPE-cartridge. The
samples were analysed using GC/MS. From these analyses
diphenyl-bis(trimethylsilyloxy)silane was identified and positively confirmed in
sediment from Stockholm harbor and in sewage sludge from two sewage treatment
plants in Stockholm.
TU196
Risk evaluation of Fipronil in freshwaters from State of São Paulo, Brazil
C.C. Raimundo, UNICAMP / Institute of Chemistry; A.J. Nogueria, University of
Aveiro / Departamento de Biologia CESAM; A.F. Albuquerque, University of
Campinas; G.d. Umbuzeiro, FACULTY OF TECHNOLOGY -UNICAMP / LEAL
Fipronil is a broad-spectrum phenylpyrazole insecticide. It is used as active
ingredient in pesticides formulation for agriculture applications and as parasiticide
for pets. So fipronil is a contaminant that can be found in surface waters from both
rural and urban areas, due to soil leaching effects and sewage input to receiving
waters. The objective of this work was to assess the risk for aquatic life of fipronil in
freshwaters of São Paulo State, Brazil. First we investigated the occurrence of
fipronil in sub-nanogram per liter levels, in 42 samples of different water bodies
located in both agricultural and urban areas from São Paulo State. Then we
calculated a quality water criteria for the protection of the aquatic life using species
sensitivity distribution (SSD). We compared the occurrence data with the
calculated criteria to verify the risk of fipronil to aquatic life. Fipronil extraction
was performed using 1-Liter samples using solid phase extraction. Quantification
was performed by liquid chromatography coupled to mass spectrometry
(LC-MS/MS). The Limit of Quantification for the analytical method (LOQ) was 0.8
ng L-1, considering the concentration factor of 1,000 times. Fourty two samples
were collected during February to October 2014 from 16 different rivers and
reservoirs from São Paulo State. A preliminary value for the PNEC was derived
from the dataset available at the ECOTOX database. The HC5 (hazard
concentration at 5 %) was calculated with the SSD Generator from EPA. The PNEC
value was calculated according to the recommendations of the European Chemical
Bureau and assessment factor of 2 was used Fipronil was present in 100 % of the
samples in concentrations from 1.2 and 21.7 ng L-1. A value of 192 (84-437) ng L-1
as HC5 (50 % CI) resulted, after application of the assessment factor of 2 in a PNEC
(50 % CI) = 96 (42-219) ng L-1. The goodness of fit for the estimation of the HC5
was 0.973 (n=46). A risk Quotient (RQ) was calculated for each of the sampling
sites dividing the measured environmental concentration (MEC) by the PNEC
value. Although fipronil was present in 100 % of the freshwaters collected in São
Paulo State, risk quotient was always under 1 but in some areas the MEC of fipronil
raise concern for the coming future. Monitoring studies are needed to verify if the
occcurence of fipronil, and its tranformation products, are likely to raise
environmental concern, not only in water but also in sediments and biota in the São
Paulo State.
TU197
Risks to drinking water from Personal Care Products and Domestic Cleaning
Products
V. Benson, WRc plc / National Centre for Environmental Toxicology; T. Dee, A.
Ewence, R. Gee, WRc plc; T. Hall; W. Mark, L. Rockett, WRc plc; C. Watts, Chris
Watts Associates Ltd
Personal care products (PCPs) and domestic cleaning products (DCPs) are a diverse
range of products that contain vast numbers of different chemicals. These chemicals
may have the potential to reach drinking water supplies via release into the
environment through typical use and entry to sewerage and subsequent treatment.
This study presents an investigation into the potential for ingredients used in PCPs
and DCPs to be present in drinking water as a result of their intended use. An
assessment was also made as to the potential for people to be exposed to these
ingredients at higher concentrations from drinking water and bathing than would be
anticipated through the intended use of PCPs and DCPs. Data were collated on 692
chemicals and then prioritised as to their potential to reach drinking water supplies.
This prioritisation was based on parameters such as the physico-chemical properties
of the chemicals, the annual consumption tonnages of each chemical and whether
studies were available in the public literature reporting their prior detection in
drinking water. Thirty-three chemicals were subsequently identified as having a
high potential for reaching drinking water supplies. The potential concentration of
these chemicals in drinking water was then modelled, and the precautionary
estimated exposure to these chemicals via drinking water and bathing was
compared with the estimates of exposure to these same chemicals through their
intended use. Out of the thirty-three prioritised chemicals, the models indicated that
exposure via drinking water and bathing was significantly lower for nineteen
chemicals than would be anticipated through their intended use. However, for ten of
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the thirty-three prioritised chemicals, predicted levels of maximum exposure
through drinking water and bathing were close to or greater than would be
anticipated through their intended use. These ten prioritised chemicals included,
chelating agents (phosphonates, EDTA), boric acid, surfactants (linear
alkylbenzene sulphonate and cocamidopropyl betaine), 2-(2-Butoxyethoxy)
ethanol (DEGBE) and benzotriazoles. This provides a focus for further work that
may be required to assess the potential for PCPs and DCPs to occur in drinking
water in the UK. The research was funded by Defra and managed by the Drinking
Water Inspectorate (DWI). The views expressed here are those of the authors and
not necessarily those of the Defra or the DWI.
TU198
Orthogonal, parallel Fractionation of Androgens and Antiandrogens by
Liquid Chromatography
M. Muschket, UFZ- Helmholtz Centre for Environmental Research /
EffectDirected Analysis; M. Krauss, Helmholtz centre for environmental research UFZ / Effect Directed Analysis; A. Bahlmann, Helmholtz-Zentrum fur
Umweltforschung UFZ / Effect Directed Analysis; W. Brack, Helmholtz Centre for
Environmental Research UFZ / Effect Directed Analysis
Effect Directed Analysis (EDA) is a powerful approach for the identification of
potentially harmful compounds in environmental compartments like sediments or
water. The success of EDA is essentially influenced by the fractionation procedure.
This is classically performed in sequence of LC fractionation, biotesting and
selection of active fractions for the next LC fractionation step until the complexity
has been reduced to a small number of compounds, for which structure elucidation
is carried out. We propose a parallel fractionation of a sample on orthogonal
columns as a time-efficient alternative. Subsequently chemical and toxicological
analysis is performed on fractions from the different separation systems. Here
candidate peaks shared by bioactive fractions are selected and subjected to structure
identification. To test the applicability of this approach, an EDA on androgens and
antiandrogens was chosen as a case study. The selection of orthogonal columns was
based on a set of 52 known or suspected androgens and antiandrogenss. The
retention times of these compounds were determined on 16 different stationary
phases owning widely differing chemistries. Those three columns allowing for the
best orthogonal separation were selected for parallel fractionation of a surface water
sample.
TU199
The NORMAN interlaboratory study on biotesting of spiked water extracts
C. Di Paolo, RWTH Aachen University / Ecosystem Analysis ESA; S.H. Keiter,
Orebro University / MTM Research centre; S. Ait-Aissa, INERIS / Ecotoxicology
Unit; W. Brack, Helmholtz Centre for Environmental Research UFZ / Effect
Directed Analysis; M. Breitholtz, Inst för tillämpad miljövetenskap / Department of
Applied Environmental Science ITM; S. Buchinger, Federal Institute of Hydrology
/ Department G Biochemistry Ecotoxicology; C. Chalon, ISSeP; X. COUSIN,
INRA; V. Dulio, INERIS; B.I. Escher, Helmholtz Centre for Environmental
Research GmbH - UFZ / Cell Toxicology; T. Hamers, VU University Amsterdam,
Institute for Environmental Studies (IVM) / Institute for Environmental Studies; K.
Hilscherova, Masaryk University, Faculty of Science, RECETOX / RECETOX
Research Centre for Toxic Compounds in the Environment; S. Jarque, Masaryk
University / Faculty of Science RECETOX; A. Jonas, Masaryk University,
RECETOX / Faculty of Science; E. Maillot-Marechal, INERIS; Y. Marneffe, Inst.
Scientific de Service Public / Ecotoxicology Department; R. Ottermans, RWTH
Aachen University / Department of Ecosystem Analysis; P. Pandard, INERIS; A.
Schifferli, Swiss Centre for Applied Ecotoxicology Eawag/EPFL; T. Schulze,
Helmholtz centre for environmental research - UFZ / EffectDirected Analysis; S.
Seidensticker, RWTH Aachen University / Department of Ecosystem Analysis; T.
Seiler, RWTH Aachen University / Ecosystem Analysis; J.Y. Tang, The University
of Queensland / ENTOX; M. Thao Nguyen, Waterproef; R. Van der Oost,
Waternet; E. Vermeirssen, Eawag / Dept of Environmental Toxicology; R.
Zounkova, Masaryk University, Faculty of Science, RECETOX; N. Zwart, Institute
for Environmental Studies; H. Hollert, RWTH Aachen University / Institute for
Environmental Research
The NORMAN network is a permanent self-sustaining network for the monitoring
and biomonitoring of emerging environmental contaminants. The NORMAN
working group on Bioassays (Bio WG) focuses on the application of bioanalytical
tools for environmental quality monitoring. A main objective is to provide
recommendations for the implementation of effect-based tools into regulatory
frameworks. In this context, a blind interlaboratory study (ILS) was performed. The
aim was to verify if a bioassay battery conducted in different laboratories following
own protocols would produce comparable results when testing spiked surface water
extracts. The lead in planning and organizing was taken by the Department of
Ecosystem Analysis (ESA), RWTH Aachen University (DE). The ILS bioassay
battery included acute-toxicity assays with organisms from different trophic levels
(Algae, Daphnia, Zebrafish embryos); and mechanism-specific bioassays for
estrogenicity (YES, ER-Luc cell lines) and mutagenicity (Ames fluctuation)
assessment. Three to four participants performed each bioassay, including: BfG
(DE), Waternet (NL), Waterproef (NL), INERIS (FR), IFREMER (FR),
RECETOX (CZ), ISSeP (BE), ITM (SE), IVM-VU (NL), Entox/University of
Queensland (AU), Ecotox Centre (CH), ESA-RWTH (DE). Clean water from a
reference site was concentrated 10.000 times with large volume solid-phase
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extraction. Four emerging pollutants were used for spiking: triclosan, acridine,
3-nitrobezanthrone and 17-alpha-ethinylestradiol. Extracts were spiked with either
single chemicals or a mixture, in concentrations aimed to produce full
dose-response curves in bioassays. The spiked extracts were prepared, separated in
aliquots, identified with codes, and sent to the participating laboratories.
Standardized bioassay methods (OECD, ISO) were recommended but not
mandatory, and biotesters could use their own protocols. Results were sent to
RWTH, and a summary of the full ILS was provided to the ILS participants. In
October 2014, a workshop was held at RWTH Aachen to present and discuss the
ILS results. Bioassays produced mostly highly comparable results, even when
protocols differed significantly. Suggestions for future improvements include
harmonization of methods for data analysis and results evaluation. An important
expected outcome of the ILS is the promotion of biotesting for water quality
monitoring at the level of European policy-makers.
TU200
Acute aquatoxicity screening of cellulosic products contained glyoxal, using
multi-strain bacteria, daphnia, and zebrafish embryos
C. PARK, Korea Institute of Science and Technology Europe / Convergence
Environment Team Environment Bio Group; M. Song, Samsung Fine Chemicals /
Green Materials Development Team; N. Choi, Samsung Fine Chemicals / Green
Material Development Team; S. Kim, KIST Europe / Chemical Management Lab
It is well known that cellulose ethers are water-soluble polymers derived from
cellulose which is consisted natural organic compounds. These polymers have been
specifically modified in a wide range of application, from construction products,
ceramics, paints, personal care products, and pharmaceuticals. From June 2015, the
information about the safety of cellulosic products contained an additives such as a
cross-linking agent (i.e., glyoxal) on the human- and environment health will need
to response in EU CLP (classification, labelling and packaging) legislation. To
screen the aqua-toxic effects of cellulosic products involved glyoxal with different
concentration, the acute aquatoxicity test using multi-strain environmental bacteria
(microbial array for toxicity risk assessment, MARA), Daphnia magna (OECD test
guideline 202) and zebrafish embryos (OECD test guideline 203) was conducted in
this study. The acute aquatoxicity using 3 different aquatic organisms (multi-strain
bacteria, Daphnia manga, and zebrafish embryos) were limit and not significant. To
better evaluate the aqua-toxic effects of cellulosic products contained cross-linking
agents, the chronic toxicity test will be performed and the further studies regarding
the toxic effects of cellulosic products by physical properties (e.g. solubility,
viscosity, pH change, etc.) is also required.
TU201
Are phytoestrogens and mycoestrogens relevant emerging pollutants? - review
of their sources, occurrence, in vitro and in vivo estrogenic activity
B. Jarosova, Masaryk University / Faculty of Science RECETOX; J. Javurek,
Research Centre for Toxic Compounds in the Environment (RECETOX) /
RECETOX Research Centre for Toxic Compounds in the Environment; O.
Adamovsky, Masaryk University, Faculty of Science, RECETOX / Research centre
for toxic compounds in the environment RECETOX; K. Hilscherova, Masaryk
University, Faculty of Science, RECETOX / RECETOX Research Centre for Toxic
Compounds in the Environment
Phytoestrogens and mycoestrogens enter surface waters from both natural and
anthropogenic sources and could potentially contribute to estrogenic effects in
aquatic biota. In this study, available data on their estrogenic potencies and detected
concentrations reviewed from a number of studies were combined to elucidate
whether these compounds could have significant influence on in vitro estrogenicity
and in vivo effects in surface waters. Concentrations of phyto/mycoestrogens in
surface waters varied greatly from undetectable or ng/L ranges to units or even
hundreds of µg/L. The relative potencies (compared to E2) of individual
phyto/mycoestrogens differed by orders of magnitude among individual in vitro
assays and even among the same assays performed or evaluated according to
different procedures. In vivo effective concentrations of waterborne
phyto/mycoestrogens were available only for daidzein, formononetin, genistein,
equol, sitosterol, and zearalenone. Despite the limited information available, the
review confirmed that some phytoestrogens and the mycoestrogen can contribute
significantly to in vitro responses and potentially also to in vivo effects in surface
waters in areas with their greater concentrations. The review also indicates the
potential extent of use of different assays to detect the phyto/mycoestrogens at their
effective concentrations. The study was supported by the Czech National Science
Foundation grant No. P503/12/0553 and EU FP7 project SOLUTIONS (grant No.
603437).
TU202
Use of fish farms to assess river contamination: combining biomarker
responses, active biomonitoring, and chemical analysis.
J. Navas, INIA - Madrid; M. Fernández Cruz, Instituto Nacional de Investigación y
Tecnología Agraria y Alimentaria (INIA) / Departamento de Medio Ambiente Lab
DETC; A. Quesada-Garcia, INIA; M. Villarroel, Universidad Politecnica de
Madrid; M. Gómez, University of Queensland; M. Hernando, Instituto Nacional de
Investigación y Tecnología Agraria y Alimentaria (INIA); F. Torrent, Technical
Superior School of Forest Engineers Polytechnic University of Madrid; A.
Valdehita, Instituto Nacional de Investigación y Tecnología Agraria y Alimentaria
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(INIA) / Departamento de Medio Ambiente Lab DETC
Aquatic organisms are often exposed to mixtures of low levels of pollutants whose
presence and effects can pass easily unnoticed if only traditional monitoring
strategies are employed. In this regard, the combination of different techniques is
essential to detect the possible effects of trace levels of contaminants on fish. In this
study biomarkers response, active biomonitoring (ABM) and chemical analysis
were used. In environmental studies, cytochromes P4501A (Cyp1A) and Cyp3A
and related enzyme activities (7-ethoxyresorufin-O-deethylase, EROD, and
benzyloxy-4-[trifluoromethyl]-coumarin-O-debenzyloxylase, BFCOD,
respectively) are commonly used as biomarkers for evidencing exposure to a
variety of contaminants. Biomarker methodologies applied on fish farms has
recently emerged as a realistic method to assess any exposure of fish to chemical
compounds that could provoke subtle modifications in their physiological
homeostasis. In two rainbow trout (Oncorhynchus mykiss) fish farms that are
routinely sampled we observed a strong and increase in these activities at two
different moments. In one case this increment was accompanied by
antiestrogenicity phenomena. In order to shed light on the causes of this induction,
in an ABM approach we transferred some fish to a fish farm with controlled
conditions and examined them. EROD activity showed a decrease of 80% from the
original values after only 7 days in the control farm, while BFCOD activity was also
reduced after 15 days. Although not significant, a decrease in cyp1A and cyp3A
mRNA levels was also observed. To determine the presence of pollutants, water
and sediment samples from the river feeding the fish farms were analyzed by
two-dimensional gas chromatography–time-of-flight mass spectrometry (GC ×
GC–TOF–MS). Trace levels of polyaromatic hydrocarbons (PAHs) and personal
care products were detected in sediments, indicating that the observed effects in fish
should be caused by (the combination of) accompanying substances. The
methodology here described has proven useful in detecting trace levels of
contaminants in water courses and evidencing their influence on biota.
TU203
Estimating baseline toxicity and in-vivo and in-vitro bio-partitioning of
complex mixtures of nonpolar analytes using GCxGC
D. Nabi, Masdar Institute / iWater; J. Gros, LMCE; J.S. Arey, EPFL / LMCE
Existing estimation methods are generally not successful for the estimation of
aquatic baseline toxicity and bio-partitioning properties of the hundreds to
thousands of potentially bioaccumulative contaminants found in complex mixture
of nonpolar analytes. Ideally, these estimation approaches should be targeted at
compounds actually measured in environmental samples. In the present study, we
showed that aquatic baseline toxicity and bio-partitioning properties can be mapped
onto the separation space offered by comprehensive two-dimensional gas
chromatography (GC×GC). We used GC×GC chromatogram retention information
to estimate baseline toxicity and bio-partitioning properties for a diverse set of
non-polar halogenated and hydrocarbon compounds that undergo negligible or
limited hydrogen bonding interactions. When compared to the experimental data
our model exhibited root mean square error (rmse) of 0.32 log unit for
96-hourmedian lethal concentration (-log LC50) endpoint for fathead minnow. We
also show that in-vivo and in-vitro bio-partitioning properties can successfully be
calculated by parameterizing the multiphase biopartitioning model using
GC×GC-estimated bio-partition coefficients. The predicive performance of our
model in both cases was comparable to that of Abraham solvation model with the
added advantage that it can be applied to thousands of chemicals separated by
GC×GC in real environmental samples. Thus, GC×GC can be used as a powerful
tool for the risk assessment and fate modeling for complex mixtures of nonpolar
organic compounds in environmental media. Keywords: comprehensive two
dimensional gas chromatography,bio-partitioning properties, baseline toxicity,
complex mixtures
TU204
Risk assessment associated with the presence of emerging organic
micropollutants originated from municipal wastewater in the aquatic
environment: the case of Greek rivers
V.S. Thomaidi, University of the Aegean / Department of Enviroment; A.A.
Mazioti, Aegean University / Environment; A.S. Stasinakis, University of the
Aegean / Department of Enviroment; N.S. Thomaidis, University of Athens /
Department of Chemistry
The purpose of this study was to estimate the environmental risk associated with the
presence of emerging organic contaminants, released from treated municipal
wastewater, in rivers. For this reason, 25 Greek rivers were chosen as a case study.
After literature review, the concentration levels of emerging contaminants that had
been detected in Greek Wastewater Treatment Plants (WWTPs) were recorded and
the experimental acute toxicity data of these compounds (EC50 or LC50 values) for 3
different aquatic organisms (fish, daphnia magna and algae) was collected. In cases
that no experimental toxicity data was available, ECOSAR model (U.S.EPA) was
used. Taking into account the Maximum Measured Environmental Concentration
(MEC), the Predicted No Effect Concentration (PNEC) and the Dilution Factor
(DF), Risk Quotients in rivers (RQr), were calculated.The possible hazard due to the
mixture of target micropollutants was estimated as well, using baseline toxicity data
from ECOSAR program. According to the results, monitoring data was available
for 207 emerging contaminants, belonging to 8 different groups: pharmaceuticals,
illicit drugs, phenolic endocrine disruptors (EDCs), perfluorinated compounds,
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benzotriazoles, benzothiazoles, artificial sweeteners and siloxanes. Τhe rivers with
DF equal to 2 and 3 presented the highest possibility for ecological threat due to the
presence of 22 and 19 emerging contaminants, respectively. Amongst target
compounds, triclosan presented RQ > 1 for all studied rivers (DF up to 2388),
indicating a possible ecological risk for algae regardless wastewater dilution.
Additionally, decamethylcyclopentasilane (in daphnia magna), caffeine (in algae)
and nonylphenol (in fish) presented RQ values higher than 1, for 23 (DF ≤ 1910), 22
(DF ≤ 913) and 20 rivers (DF ≤ 824), respectively. Τhe class of emerging pollutants
with the highest ecological risk was EDCs, since 4 substances (nonylphenol,
nonylphenol diethoxylate, nonylphenol monoethoxylate and triclosan) presented
high RQr values even after wastewater dilution. The mixture of the emerging
contaminants presents a serious risk in all studied rivers, as the mixture’s RQr had
values far higher than 1 (98 for fish, 123 for daphnia magna and 42 for algae), even
in river with the highest DF. EDCs present the greatest contribution to the toxicity
of the mixture (99 % in fish and daphnia magna and 98 % in algae).
TU205
Risk Based Prioritisation of Pharmaceuticals in the environment in Iraq
O. Abdullah, York University / Environment; A. Boxall, University of York /
Environment Department
Numerous studies have shown that residues of pharmaceuticals occur in the natural
environment, raising concerns about their impact on non-target organisms or
human health. One region where little is known about the exposure and effects
pharmaceuticals in/on the environment is Iraq. Due to the high numbers of
pharmaceuticals used by the public health sector in Iraq (hospitals and care centres),
there is a need for a systematic approach for identifying substances that should be
monitored in the environment in Iraq and assessed in terms of environmental risk.
In this study a risk-based prioritization approach was used on 99 pharmaceuticals in
use in Iraq. Initially, information on the amounts of pharmaceuticals used in Iraq
was obtained with the top use medicines found to be paracetamol, amoxicillin and
metformin HCl with annual consumption exceeding 20 tonnes. Predicted
environmental concentrations (PECs) and predicted no-effect concentrations
(PNECs), derived from ecotoxicity end-points, were then used to rank the
pharmaceuticals in terms of risk to different environmental compartments.
Amoxicillin, valproic acid and paracetamol were identified as highest priority in
surface waters and sediment. Paracetamol, captopril and glibenclamide were
identified as highest priority in drinking water, in terms of risk for both adults and
children. Amoxicillin, erythromycin and amiodarone HCL were identified to pose
the greatest risk in the terrestrial environment. Future work will focus on
understanding the occurrence, fate and effects of these substances in the
environment in Iraq.
TU206
Performance of modified SimpleBox after optimization by using multimedia
monitoring data for exposure assessment required by the new chemical
management law in Korea
H. Kim, Department of Environmental Studies and Environmental Planning
Institute; D. Lee, Seoul National University / Graduate School of Environmental
Studies
SimpleBox was modified and optimized for application in Korea by using
concurrent multimedia (air, water, sediment, and soil) monitoring data of 37
chemical compounds from 4 chemical groups (volatile organic compounds,
polycyclic aromatic hydrocarbons, polychlorinated dibenzo-p-dioxins and
dibenzofurans, and polybrominated diphenyl ethers). A total of 14 environmental
parameters were identified from sensitivity analysis for optimization. Eight
different monitoring datasets were used for optimization and their performance was
compared based on bias, skewness, and the degree of association of prediction with
observation. Selecting monitoring data of chemicals such that the chemicals
collectively cover a wide range of physicochemical properties was found to be
important in the optimization to improve the overall prediction performance. If the
coverage for physicochemical properties was wide enough, use of different
monitoring datasets did not substantially vary the overall optimization
performance.Use of a dataset of a single chemical group improved the performance
only for that chemical group while deteoriorating performance for other chemical
groups. Over 94% of the 8344 observed concentration ratios for the 37 compounds
was predicted within a factor of 30 by the optimized SimpleBox, suggesting its
applicability to the exposure assessment purpose.
TU207
Evaluation of Long Range Transport Potential of Volatile Compounds in
POPs Assessment
S. Xu, Dow Corning Corporation / Health and Environmental Sciences
This presentation is concerning the challenges and methods for the accurate
evaluation of long-range transport potential (LRTP) of volatile compounds that are
different from the traditional POPs. High LRTP is a characteristic of persistent
organic pollutants (POPs). Therefore, evaluation of LRTP is one of the key steps in
screening chemicals for potential POP candidates. The objectives of the Stockholm
convention on POPs are to prevent adverse health in humans and adverse impact to
the environment. The assessment endpoints are unacceptable toxic effects in
humans or organisms in the environment as a result of a combination of POP
properties that result in exposures that approach or exceed thresholds of adverse
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effects in near field and remote regions. In some past assessments of volatile and
semi-volatile compounds, “the half-life in air > 2 days” or even the presence of a
compound in the remote part of atmosphere were the only evidence used to judge
LRTP. In this presentation, we examine environmetal modeling results and
experimental data of volatile compounds from the literature and conclude that
atmospheric half-life alone is not enough for LRTP assessment for some of the
volatile compounds; although it works well with the known POPs. Deposition
potential can be used to more accurately predict the risk of volatile compounds
imposed to humans and environment at the far field. “Detected in the Arctic” is not
necessarily an indication of high LRTP of the chemical, but may reflect the usage
parterns, emission rates and scenario, and sampling and analytical details that have
little to do with the transport processes.
TU208
Calculating 'exposure potential' - parsimonious application of the unit-world
concept
D. van de Meent, RIVM / DMG; J. Struijs, Laboratory for Ecological Risk
Assessment; A. Striffler, J. Baumeister, denkbares; D. Stättler, Umweltbundesamt;
N. Aust, Federal Environment Agency (UBA) / Biocides
Parsimony has proven its value in understanding and predicting environmental fate
of chemicals. The most prominent example is the unit-world-based mass balance
modeling of exposure of man and ecosystems to chemical substances, which
provides insight how and why chemicals with different physical and chemical
properties behave differently. The concept has recently been rediscovered by the
German Federal Environment Agency (UBA), who now calculate ‘exposure
potentials’ of chemicals in air, water and soil for regulatory purposes. Exposure
potential of a substance - the same entity is known and used in Life Cycle Impact
Assessment (LCIA) as 'environmental fate factor' - is defined as the steady-state
mass in the environment (kg), per unit rate of release (kg/d) into it. It is calculated
by means of a ‘simple, simple box treat’ (simple2boxtreat): a minimalized (i.e. air,
water, soil only) unit-world model, scaled to mimic the typical REACH region, to
which a sewage treatment plant model has been added. Developed originally at
RIVM and Radboud University for teaching environmental exposure assessment
modeling, the simple2boxtreat is now used by UBA risk assessors to understand and
predict how transport and transformation affect exposure levels ed of (new)
chemicals in the environment. The simple2boxtreat is used on a routine basis,
embedded in UBA's KnowSEC decision support system. The tool is made available
to environmental science students and other users via RIVM's website
(www.rivm.nl). The poster describes and explains the simple2boxtreat model and
illustrates this with a regulatory case study.
TU209
Overview of the Prioritisation Process under the Water Framework Directive
L. Ceriani, European Commission DG Joint Research Centre / Institute for
Environment and Sustainability IES; R. Negrao Carvalho, Institute for
Environment and Sustainability / Institute for Environment and Sustainability IES;
A. Ippolito, EFSA - European Food Safety Authority / Institute for Environment
and Sustainability IES; D. Marinov, JRC, EC / Institute for Environment and
Sustainability; R. Loos, European Commission DG Joint Research Centre / Institute
for Environment and Sustainability; t. lettieri, European. Commission - Joint
Research Centre / Institute for Environment and Sustainability
The objective of the European Water Framework Directive (WFD) is to achieve
good chemical status by monitoring priority substances (PS) at Union level which
should not exceed Environmental Quality Standards (EQS). Annex I of the
Directive 2013/39/EU lists forty-five PS and Priority Hazardous Substances (PHS),
which have been selected amongst those which present a significant risk to or via
the aquatic environment. The revision of the PS list has been launched recently with
the aim of identifying new substances of concern. The scientific and technical
methodology for the current review has been developed by the JRC in consultation
with DG ENV and the sub-group of experts of the Working Group Chemical. In
fact, a defined prioritisation scheme has been created for both the modelling and
monitoring-based exercises. The two exercises will be run in parallel, and will
consider more than six-thousands of substances, collected from several publications
and databases. More specifically, substances having monitoring data from at least
four Member States will be considered for the monitoring-based exercise, based on
the Spatial, Temporal, and Extent of exceedances frequencies approach (STE
approach), developed by the JRC. Whilst all other substances will undergo through
the modelling-based scheme, which encompasses firstly a screening phase, based
on defined hazard and exposure criteria, and secondly a modelling-based risk
assessment (RA). In both the monitoring and modelling-based exercises, the RA
will be done separately for surface water, sediment, biota and human from
secondary poisoning, and drinking water. Connections between the two exercises
are expected in more than one step, and challenges are likely to be faced, while
handling different classes of substances, like pharmaceuticals, mixtures, and
inorganic compounds.
TU210
A novel device for on-site large volume solid phase extraction for chemical and
effect-based monitoring of water resources
T. Schulze, A. Kloß, Helmholtz centre for environmental research - UFZ / Effect
Directed Analysis; A. Bahlmann, Helmholtz-Zentrum fur Umweltforschung UFZ /
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Effect Directed Analysis; M. Krauss, Helmholtz centre for environmental research UFZ / Effect Directed Analysis; K. Walz, MAXX Mess und Probenahmetechnik
GmbH; W. Brack, Helmholtz Centre for Environmental Research UFZ / Effect
Directed Analysis
For the implementation of multi- and non-target as well as effect-based analysis in
monitoring strategies an innovative and automated solid phase extraction (SPE)
based active sampling device was developed. While no or only low enrichment is
required for the analysis of micro-pollutants in water due to the improved
sensitivity of modern analytical equipment, enrichment of large amounts of water is
necessary to conduct in vitro and in vitro bioassays or even effect-directed analysis.
The newly developed mobile device permits the on-site collection of large water
volumes up to 1000 L. This approach avoids the storage and transport of large
volumes as well as the preparation of the sample in the laboratory. Furthermore,
time-, discharge- or flow-proportional or event based sub-sampling of the water
body over days or weeks is made possible in order to yield representative samples.
In this paper we present the results of the evaluation of the chemical performance of
the large volume solid phase extraction device for 50 L (LVSPE50) device in
laboratory and field scale [1, 2]. A novel device for the on-site large volume solid
phase extraction was developed and tested in laboratory and field scale. The
laboratory test showed very good recoveries for a broad range of compounds. The
field test resulted in methodical detection limits in the lower ng/L range. The device
will help to improve monitoring of organic pollutants in water resources in the
future. [1] Schulze T, Krauss M, Bahlmann A, Hug C, Walz K-H, Brack W. 2014.
Onsite large volume solid phase extraction – how to get 1000 litres of water into the
laboratory? , SETAC Europe 24th Annual Meeting, 11-15 May 2014, Basel. [2]
Schulze T, Kloß A, Lochen T, Hug C, Bahlmann A, Ahlheim J, Wannenmacher T,
Haid U, Walz K-H, Krauss M, Brack W. in prep. A novel device for on-site large
volume solid phase extraction for multi-target, non-target and effect-based
screening and monitoring of water resources. Anal Bioanal Chem. in preparation
TU211
High throughput toxicity screening of the priority substances in water quality
assessment
E. Simon, Centre Ecotox; M. Naderman, Biodetection Systems BV; B. van der
Burg; A. Brouwer, Biodetection Systems BV; P. Behnisch, BioDetection Systems;
B. van Vugt-Lussenburg, Biodetection Systems BV
The list of routinely monitored chemicals in European water bodies is compiled
based on certain selection parameters (e.g. production volume, occurrence, posing
significant risk to or via the aquatic environment), however, their toxic potency
(involving broad range of toxic pathways) has not been investigated extensively
before. In addition, water samples can contain many toxic compounds, their
metabolites and degradation products which are not included in current regulations.
Bioassays can be used to assess the effect of the entire mixture of compounds,
thereby reducing uncertainty in safety evaluation. In order to harmonize and
combine current monitoring practices (chemical analytics) with innovative
effect-based bioanalytical tools with our study we aimed at the: i) Compilation of
the extensive toxicity profile of the routinely monitored substances (priority and
priority hazardous substances; and substances that are under review for being
included in the priority compounds’ list) in the European water bodies to identify
the toxic pathways picked up by these priority substances. ii) Comparison of the
toxicity pathways induced by the the routinely monitored substances with the
bioanalytical results of water samples and the relevant toxicity pathways for water
quality assessment iii) Establishment of overlap and complementarity of the
chemical- and biological analytical data. A total number of approximately 90
compounds are currently being screened in the high througput in vitro reporter gene
bioassays (CALUX® panel of 24 assays) covering a wide range of toxic endpoints,
such as endocrine disruption, xenobiotic metabolism, genotoxicity, oxidative stress,
disturbances of lipid metabolism. Preliminary results with 24 compounds revealed
so far the importance of endocrine - (particularly the activation of the estrogen
receptor, and antagonistic activity on the androgen- and progesterone receptors) and
xenobiotic metabolism–related (activation on the aryl hydrocarbon receptor)
pathways of the routinely monitored substances. Detailed comparison of these
results of the environmentally relevant samples and regulated substances will be
presented to indentify strength- and weaknesses of both approaches.
TU212
Screening for pharmaceuticals and other emerging pollutants in sediments of
major European estuaries
L. Beckers, R. Massei, EffectDirected Analysis; L. Schinkel, J. Prothmann, M.
Krauss, W. Brack, Helmholtz Centre for Environmental Research UFZ / Effect
Directed Analysis
Pharmaceuticals and many other chemicals that became pollutants of emerging
concern in the environment are indispensable goods in our society. They are so far
not included in systematic monitoring programs and their fate in and effect to the
environment is largely unknown. Due to their physico-chemical properties these
substances may accumulate in sediments. Thus, sediments serve as a large sink. In
this study sediments from 13 river estuaries in Europe are analyzed for the extent of
contamination with pharmaceuticals and other emerging pollutants. A wide a range
of target compounds covering different chemical and effect classes was selected
considering predicted persistence and bioaccumulation potential (EpiSuite),
physico-chemical properties such as log Kow and pKa values,production volumes
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and information on authorization and sales amounts in the EU. Additionally,
compounds detected in previous sediment studies were included. A multi-target
method has been developed using pressurized liquid extraction and clean-up by
adsorption chromatography and liquid-liquid extraction. For the analysis of
sediment samples a novel screening approach using liquid chromatography – high
resolution mass spectrometry and gas-chromatography-mass spectrometry was
employed. These techniques do not only allow for target analysis but moreover for
suspect screening of metabolites. For the target pharmaceuticals the method
detection limits ranged between 0.2 – 52.6 ng/g. The recovery varied from less than
20% to greater than 100% whereas most compounds showed a recovery greater
than 50%. The matrix effect ranged between -78% to 65% with a median
suppression of -8%. So far, sediments from the Danube delta (Ukraine and
Romania) as well as form the Po River in Italy have been subject to target analysis
for pharmaceuticals. In total, eight out of 60 target compounds were detected in the
sediment samples including amitriptyline, citalopram, fluoxetine, miconazole,
propranolol, sertraline, terbinafine and tramadol. The study will contribute to the
knowledge of the fate of pharmaceuticals and other emerging chemicals in the
environment and shed light on the question whether pollution patterns are river
basin specific or if an EU-wide contamination is observed.
TU213
Quantitative structure-biodegradation relationship (QSBR) development and
thermodynamic analysis to understand the biodegradation rates of chemicals
k. acharya, Newcastle University / Environmental Engineering; J. Dolfing,
Newcastle University / School of Civil Engineering and Geosciences; P. Meynet,
Newcastle University / CEGS; W. Mrozik, Newcastle University / School of Civil
Engieenering Geoscience; D. Werner, Newcastle University / Civil Eng and
Geosciences; R. Davenport, Newcastle University / School of Civil Engineering
and Geosciences
QSBRs are a relatively recent form of Quantitative Structure Activity Relationship
(QSAR) used to predict the rate and/or transformation product of microbial
degradation. The majority of QSBRs are developed for congeneric chemicals, and
mostly incorporate information of their physicochemical properties, but neglect
information about the microbial communities participating in their degradation.
The broad aim of this study is to develop a new QSBR for a diverse set of aromatic
pollutants that have some structural similarity using physicochemical properties of
the chemicals and the information of the specific degrading communities. Twenty
five aromatic chemicals were selected (20 training set and 5 validation set). First
order biodegradation rate estimated using Ultimate Biodegradation rating and
Ultimate Biodegradation rating in time from Biowin3 model were used as a
response variable. Nine molecular descriptors independent of each other were
initially selected as explanatory variables. Multiple Regression Analysis (MRA)
was performed using MINITAB 17 Statistical Software, where best subsets
regression approach was used to identify the best predictors for the model. In
addition, thermodynamic analysis of the biodegradation pathways of individual
chemicals was performed using the group contribution method, where the Gibbs
free energy of individual reaction in the degradation pathway until aromatic ring
cleavage was calculated. The QSBR model [Adjusted R2= 0.907 and R2 (predicted)
= 0.81] developed using MRA incorporated five descriptors (sigma, molar
refractivity, 1st and 2nd order valence connectivity indices and van der waal
Volume). Most notably, total fragment coefficient which is one of the variable in
the Biowin3 model; if included in this model, the R2 (predicted) increases to
0.914.The thermodynamic analysis of biodegradation pathways of chemicals
revealed the reaction involving removal of functional groups as well as cleavage of
aromatic ring have large negative Gibbs free energy change compared to other
reactions in the pathways. Information on the energy yield and the enzyme
catalyzing the biodegradation reaction will be instrumental in predicting the activity
of degrading microorganism, which might ultimately be used in QSBR together
with those descriptors above. Therefore, future studies will focus in improving the
robustness of the QSBR model by incorporating the quantitative information of
degrading microbial communities in the model.

Towards a reliable environmental impact assessment of
personal care products (P)
TU214
SPE-LC-(APPI)-MS/MS analysis of selected anthropogenic infochemicals in
Mediterranean rivers
D. Garcia-Sillero, IDAEA-CSIC / Analytical Environmental Chemistry; D.
Molins-Delgado, Environmental Chemistry; S. Diaz-Cruz, IDAEA-CSIC /
Environmental Chemistry; D. Barcelo, IIQAB-CSIC / Institute for Environmental
Assessment and Water Research
Keywords: Infochemicals, PCPs, chromatography, insect repellents The
manipulation of the odour perception of organisms by anthropogenic substances
which may result in ecologically relevant behavioural disorder is known as
infochemical effect. It plays an important role in life history, habitat finding, food
recognition and survival1. Among the synthetic chemicals potencially interfering
such functions we find insect repellents. The widespread application of these
compounds to human skin and the subsequent wash-off has been lead to detect
concentrations of up to several μg/L in surface waters. In these fresh waters, insect
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repellents might affect aquatic non-target organisms disturbing their behaviour and
distribution pattern (communication among individuals, etc).2 These personal care
products (PCPs) have been typically analysed by GC-MS3. The aim of this work
was to develop and validate a new method for the analysis of 6 synthetic insect
repellents of human use in water.The method is based on solid phase
extraction-liquid chromatography/ tandem mass spectrometry (SPE-LC-MS/MS)
using atmospheric pressure photoionization (APPI) as ionization mode. The insect
repellents that have been analysed so far are compounds such as DEET and
Bayrepel (Picaridin) extensively used for decades4. In the present study we also
analysed a new group of repellents, that appear to be good substitutes for DEET.
The performance of the method along with an example of their applicability will be
presented. References Kalayci et al., World J Microbiol Biotechnol (2014) 30:407–
411. Nendza et al., Environmental Sciences Europe (2013) 25:21. Matamoros et al.,
Anal Bioanal Chem (2009) 393:847–860. Rodil et al., J Chromatogr. A 1178 (2008)
9–16. Acknowledgments This work was funded by the EU Project GLOBAQUA
(G A 603629) and by the Generalitat de Catalunya (Consolidated Research Group
“2014 SGR 418 - Water and Soil Quality Unit”).
TU215
Identification and assessment of photo transformation products of the UV
filters Octocrylene, Benzophenone-3 and Ethylhexyl methoxycinnamate
present in grey water intended for water reuse
F. Jentzsch, University Lüneburg / INUC; O. Olsson, Leuphana University
Lüneburg; K. Kuemmerer, Leuphana University Lüneburg / Institute of Sustainable
and Environmental Chemistry
Especially in arid areas decentralized grey water reuse is an important measure to
save water. Grey water has a low load of pollutants and therefore has a high
potential for reuse such as for irrigation, toilet flushing or laundry. Classical
biological treatment of grey water is not able to eliminate micro pollutants such as
UV filter substances that originate from personal care products (PCP) [e.g. Eriksson
et al. 2010]. However, the discharge of UV filters should be prevented due to their
hormonal activities [Kunz and Fent 2006] and potential of bioaccumulation
[Balmer et al. 2005]. As long as full mineralization is not achieved, the suggested
photo-oxidation process can result in the formation of transformation products (TP)
that may continue to pose environmental or health concerns. For this reason the
UV-C treatment as potential post treatment method of UV filters in grey water was
investigated. The primary elimination of three selected UV filters – Octocrylene,
Benzophenone-3 and Ethylhexyl methoxycinnamate and identification and
evaluation of their photo-TPs was done. Photolysis studies were carried out in a
photo reactor by exposing spiked solutions to light of a medium pressure mercury
vapor lamp. The primary elimination of the UV filters was analyzed by
HPLC-UV/VIS. Moreover, the formation of TPs was followed by HPLC-UV/VIS
while the structure elucidation of the generated TPs was ensued via LC-MS/MS
analysis. The biodegradability, sorption and toxicity were assessed for the proposed
photo-TPs using quantitative structure activity relationships (QSARs). Based on
these results, the applicability of photo-oxidation of the selected UV filters was
evaluated by investigation of the degree of mineralization, biodegradability,
structure and toxicological assessment of the formed transformation products. The
new derived information on the degradation efficiency of the selected PCPs as well
as the risk assessment of the formed transformation products extends the
knowledge on sustainable grey water treatment options. References Balmer, M. E.;
Buser, H.-R.; Müller, M. D.; Poiger, T. (2005) Environ. Sci. Technol. 39 (4): 953–
962 Eriksson, E.; Donner, E.; Ledin, A. (2010) Water Science & Technology 62
(12): 2889-2898 Kunz, P. Y., Fent, K. (2006) Aquat. Toxicol. 79: 305-324
TU216
Method Comparison for the Analysis of Cyclic Volatile Methyl Siloxanes in
Surface Water and Waste Water Treatment Plant Effluent
S.M. Knoerr, Dow Corning Corporation / Health and Envrionmental Sciences; Y.
Horii, Center for Environmental Science in Saitama; K. Kobayashi, N. Suganuma,
Silicone Industry Association of Japan; J.A. Durham, Dow Corning Corp. / Health
and Environmental Sciences; T.H. Schramke, Dow Corning Corporation / Health
and Environmental Sciences
Cyclic volatile methyl siloxanes (cVMS) are common ingredients in many
consumer products, including personal care products such as hair conditioners and
anti-perspirants. The wastewater stream represents a major post-use disposal route
and the cVMS may subsequently enter the environment through the waste water
treatment plant’s (WWTP) effluent. In order to understand the role of WWTP
emissions of cVMS into the environment, it is important to be able to accurately
quantify cVMS in aqueous matrices. This study compared two different
methodologies measuring the amount of cVMS in effluent and surface water while
also underlining the importance of quality control samples to verify the integrity of
the sampling, storage, processing, and analysis of the samples. The first method
utilized a low density polyethylene sequestrant to minimize the loss of the cVMS
from the aqueous sample followed by a solvent extraction. The second method was
processed with a purge and trap style analysis with the cVMS captured on a solid
sorbent and then extracted. Both analyses were conducted using gas
chromatography/mass spectrometry with a isotopically labeled internal standards.
The two different methodologies, analyzed at multiple laboratories will be
presented along with a statistical analysis of the results.
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TU217
Occurrence And Enviromental Impact Of Organic UV Filters In Urban
Aquatic Ecosystems
D. Molins Delgado, Environmental Chemistry; J. Távora, S. Diaz-Cruz,
IDAEA-CSIC / Environmental Chemistry; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research
Organic UV Filters (UV-F) constitute a diverse group of chemicals used as a
protection against the harmful effects of the UV sunlight. We can find them in many
daily use products such as personal care products or as additives in polymeric
materials that need protection against sunlight. The quantities of these substances
that enter the environment are particularly important because, in opposition to many
other emerging contaminants, PCPs have an uncontrolled flow to the receiving
environment, through activities like swimming and bathing, spraying and excretion.
As a consequence of their continuous release into the environment and their poor
degradability and limited elimination in WWTPs [2] they are considered persistent
contaminants [1]. Therefore, the study and understanding of these substances in the
environment is of major importance because of their potential to bioaccumulate and
consequent toxicity, with potential negative impact especially on biota, or even on
humans [3, 4]. The aim of this work is to analyse the impact of UV-F in the urban
environments of Barcelona city and its surroundings in terms of occurrence and
ecotoxicological potential risk posed by the target PCPs in the sampling sites. Eight
UV-Fs were selected on the basis of their high production rates, extensive use and
potential ecotoxicological effects. Surface water and wastewater were analysed to
assess the levels of the target UV-Fs, as well as to estimate the removal efficiency
of the treatment stations and the potential risk posed by levels audited. The
analytical method applied was based on automated on-line Solid Phase Extraction
and High Performance Liquid Chromatography-Quadrupole-Linear Ion Trap
tandem Mass Spectrometry (SPE-HPLC-QqLIT-MS/MS) [1]. References [1]
Gago-Ferrero P., Mastroianni N., Díaz-Cruz M.S., Barceló D., J. Chromatogr. A
1294 (2013)106. [2] Díaz-Cruz M.S., Gago-Ferrero P., Llorca, M., Barceló D.
Anal. Bioanal. Chem. 402 (2012) 2325. [3] Kim J.W., Ramaswamy B.R., Chang
K.H., Isobe T., Tanabe S. J. Chromatogr. A 1218 (2011) 3511. [4] Fent K., Zenker
A. and Rapp M., Environ. Pollut, 158 (2010) 1817. Acknowledgement - The authors
acknowledge the Generalitat de Catalunya (Consolidated Research Group: Water
and Soil Quality Unit 2014-SGR-418).
TU218
Sediments as a sink for UV-Filters: The case study of Upper Iguaçu basin,
Curitiba (Brazil)
A. Mizukawa, Federal University of Paraná / Department of Hydraulics and
Sanitation; J. Valle-Sistac, IDAEA-CSIC / Environmental Chemistrty; D. Molins
Delgado, Environmental Chemistry; J.C. Rodrigues de Azevedo, Federal
University of Paraná / Department of Hydraulics and Sanitation; S. Diaz-Cruz,
IDAEA-CSIC / Environmental Chemistry; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research
The Upper Iguaçu basin has political and economic importance for the state of
Paraná (Brazil), because it is the main source of water supply for Curitiba, capital of
Paraná State. Population growth and uncontrolled occupation of irregular areas are
a major problem in this region, leading to the degradation of aquatic ecosystems.
Studies using caffeine concentration as a tracer for anthropic activities were
conducted in the region [1] indicating intense anthropogenic influence, attributed to
the presence of domestic sewage. Recently, researches on emerging organic
micropollutants, such as UV-filters, stimulated their scientific interest. These
contaminants are used in personal care formulations to absorb solar radiation to
protect against its harmful effects, also used in many industrial processes and
stability of products. Several studies revealed their potential toxicity and endocrine
disrupting capacity, showing adverse effects on fecundity and reproduction in
organisms [2]. Many UV filters are high lipophilic and low degradable, tending to
accumulate in sediments [3], sewage sludge [4] and aquatic organisms [5]. In the
present study the occurrence of UV filters was investigated for the first time in
sediment samples from Iguaçu basin. Seventeen sediment samples were analyzed to
determine 20 UV filters and derivates. Samples were collected in 3 urban rivers,
Belém, Palmital and Atuba River, in two sampling campaign in 2014 in
Metropolitan Region of Curitiba. The contaminants were extracted using
pressurized liquid extraction with in-cell purification (PLE) and analyzed by liquid
chromatography-tandem mass spectrometry (HPLC-QqLIT-MS/MS).
Acknowledgements: Mizukawa thanks CAPES foundation, Ministry of Education
of Brazil, for the scholarship (Process number 0137-14-6). We also thank the
Generalitat de Catalunya (Consolidated Research Group “2014 SGR 418 - Water
and Soil Quality Unit”). References Ide, A.H.; Cardoso, F.F.; Santos, M.M.;
Kramer, R.D.; Azevedo, J.C.R.; Mizukawa, A. Revista Brasileira de Recursos
Hídricos, 18 (2013) 201. Fent, K.; Zenker, A.; Rapp, M. Environ. Pollut., 158
(2010) 1817. Gago-Ferrero, P.; Díaz-Cruz, M.S.; Barceló, D. Anal. Bioanal. Chem.,
400 (2011a) 2195. Gago-Ferrero, P.; Díaz-Cruz, M.S.; Barceló, D. Chemosphere,
84 (2011b) 1158. Gago-Ferrero, P.; Díaz-Cruz, M.S.; Barceló, D. J.Chromatogr. A
1286 (2013) 93.
TU219
Size and amount of microplastics in toothpaste
A.J. Verschoor, RIVM / Centre for Safety of Substances and Products; J.
Herremans, RIVM National Institute for Public Health and the Environment /
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Centre for Safety of Substances and Products; W.J. Peijnenburg, RIVM / Center for
Safety of Substances and Products
Microplastics may be used in cosmetics; for example in rinse-off products such as
soap, shower and bath products, facial cleaners and toothpaste. The main reason to
add microplastics in these products is their abrasive or polishing effect, and
sometimes also shimmering effect. The microplastics in rinse-off products enter
household wastewater. Some studies in The Netherlands have shown that these
particles may pass the sewage treatment plants and enter the surface water, where
they are consumed by aquatic organisms. The ecological risk assessment of
microplastics in the aquatic environment has to deal with many uncertainties in
relation to fate and effects. However, the large-scale presence and persistence of
(micro)plastics are undebated and from a precautionary point of view, actions to
reduce plastic debris and microplastics are taken world-wide. The size of
microplastics is considered as an potential criterion for allowance and enforcement.
However, only limited information is publicly available about the actual particles
sizes and amounts of microplstics in rinse-off products. Company information and
public literature was collected regarding the size of microplastics in facial scrubs
and bath glitters. In addition laboratory tests were performed on three toothpastes
from different brands to investigate the size and amount of polyethylene speckles.
The poster describes the methods used for analyses of particles size distribution and
chemical confirmation of polymer identity, and will present an overview of the
collected data..
TU220
Photochemical transformation of climbazole under artificial UV light and
sunlight: Identification and evolution profile of photodegradation by-products
G. Alvarez-Rivera, Department of Analytical Chemistry Nutrition and Food
Science; M. Majewsky, Karlsruhe Institute of Technology (KIT) / Engler Bunte
Institut Chair of Water Chemistry and Water Technology; M. Delay, Karlsruhe
Institute of Technology KIT; M. Llompart, C. Jares, University of Santiago de
Compostela / Department of Analytical Chemistry Nutrition and Food Science; H.
Horn, Karlsruhe Institute of Technology KIT / Chair of Water Chemistry and Water
Technology; M. Lores, University of Santiago de Compostela / Department of
Analytical Chemistry Nutrition and Food Science
Climbazole (CMZ) is an imidazole anti-fungal agent widely used in daily life in
pharmaceuticals and personal care products (PCPs) like lotions, conditioners, and
particularly as an active ingredient of antidandruff formulations. These products
can contain up to 2.0 % (w/w) of CMZ, equivalent to approximately 15 g/L in
antidandruff shampoos. Like other PCPs, CMZ is continuously released in bath
water and recreational waters reaching the environment due to incomplete removal
during waste water treatment. Recently, CMZ was detected in effluents of a
conventional German wastewater treatment plants (WWTP) at concentrations of
approximately 0.5 mg/L. Furthermore, ecotoxicity studies demonstrated its
exceptionally high toxicity toward selected aquatic organisms and terrestrial plants.
UV light is an established free-chlorine method for water and waste water
disinfection and a developing method for waste water purification, which can be
used in combination with strong antioxidants in the so-called Advanced Oxidation
Processes (AOPs), such as heterogeneous photocatalysis (UV/TiO2). Photolytic or
photocatalytic treatment of CMZ can lead to the formation of multiple
phototransformation products, which might exhibit similar enhanced
ecotoxicological potential relative to that of the parent compound. Additionally, It
can be expected that photodegradation also occurs in aquatic environments under
natural sunlight. Photodegradation studies about CMZ are rather scarce in
literature. In this work, the photolytic and TiO2-assisted photocatalytic behaviour of
CMZ in water was evaluated using two experimental systems: a lab-scale
photoreactor equipped with a 1000 W Xe short-arc lamp (254nm) as well as a solar
simulator. Photoproducts identification strategy was based on LC-MS/MS in two
main steps: a) monitoring of suspect ions in SIM(+) mode, and b) fragmentation of
suspect ions, showing photoproduct-like kinetic profile, in product ion scan (PIS)
mode at different collision energies. Six major transformation products were
tentatively identified as photochemical breakdown by-products, with nominal
[M+H]+ masses of 69, 181, 183, 167, 275, and 259 Da. To our knowledge, the
photoinduced transformation of the cosmetic preservative CMZ into degradation
by-products is propose in this study for the first time. These results might involve
environmental implications due to the formation of photoproducts with unknown
toxicological properties.
TU221
Ecotoxicity and mixture effects of ultraviolet filters toward selected aquatic
organisms
D. Molins Delgado, Environmental Chemistry; S. Diaz-Cruz, IDAEA-CSIC /
Environmental Chemistry; D. Barcelo, IIQAB-CSIC / Institute for Environmental
Assessment and Water Research
UV Filters (UV-F) constitute a heterogeneous group of chemicals used as a
protection against the harmful effects of the UV solar radiation. We can find them
in a wide range of compounds such as personal care products or as additives in
polymeric materials that need protection against sunlight. Nowadays, these
emerging pollutants are considered persistent due to their continuous release into
the environment [1]. Thus, the study and understanding of these substances in the
environment is of major importance because of their potential to bioaccumulate and
consequent toxicity, which may have a negative impact on the receiving
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environment, especially for biota, or even humans [2]. Some studies performed
mostly in vitro but also in in vivo have shown that many of these compounds can
produce adverse effects on reproduction, disrupting the normal development on
fishes and rodents [3, 4]. For instance, 4MBC has similar estrogenic effects than
those of 17-b-estradiol in mammals and amphibious species [5]. Despite that, the
knowledge on the potential chronic or acute toxicity to biota of these compounds is
still scarce [6]. This study aims to determine the EC50 values of the selected UV-F
through a series of toxicological assays on three aquatic species (Daphnia Magna,
Selenastrum Capricornutum and Vibrio Fischeri) and to explore the potential
synergetic effects in UV-F mixtures. The results indicated that PCPs have EC50
values of mg/l of concentration, being slightly more harmful in simpler organisms.
Mixtures of PCPs presented normally lower toxicities. Acknowledgment - The
authors acknowledge the Generalitat de Catalunya (Consolidated Research Group:
Water and Soil Quality Unit 2014-SGR-418). References [1] Gago-Ferrero P.,
Mastroianni N., Díaz-Cruz M.S., Barceló D., J. Chromatogr. A 1294 (2013)106. [2]
Fent K., Zenker A. and Rapp M., Environ. Pollut, 158 (2010) 1817. [3] Weisbrod
C.J., Zenker A.K., Kunz P.Y. Fent K. Toxicol. Appl. Pharmacol. 225 (2007) 255.
[4] Klammer H., Schlecht C. Wuttke W., Schmutzler, C. Gotthardt I., Köhrle J.,
Jarry H. Toxicology 238 (2007) 192. [5] Kunz P.Y y Fent K. Aquatic Toxicology
79 (2006) 305. [6] Seeland A., Oetken M., Kiss A., Fries E., Oehlmann J., Environ.
Sci. Pollut. Res. 19 (2012) 1781.
TU222
Ecotoxicological evaluation of the insect repellent DEET. Sub-lethal effects on
two aquatic insect species.
D. Campos, Departament of Biology and CESAM; C. Quintaneiro; C. Gravato,
University of Porto / Laboratory of Ecotoxicology; A.M. Soares, Universidade de
Aveiro / Department of Biology and CESAM; J.L. Pestana, CESAM & University
of Aveiro / Department of Biology and CESAM
N, N-diethyl-meta-toluamide (DEET) is an active ingredient present in many insect
repellents, and due to its effectiveness against insects and arthropods it has been
widely detected in different matrices such as effluents, surface water, groundwater
and even drinking water. Despite questions on its ecological effects information
concerning DEET’s toxicity in the aquatic environment is still limited and focused
on acute effects on model species. Our main objective was to assess the effects of
DEET on these non-target species using sub-lethal endpoints. For that we have
chosen two aquatic insect species, the caddisfly Sericostoma vittatum and the midge
Chironomus riparius, both common in Portuguese freshwaters, with an important
role in detritus processing in streams and already used in different ecotoxicological
assays. C. riparius larvae were exposed to a gradient of concentrations (8, 12, 18,
27 and 40.5 mg/L) of DEET according to OCDE guidelines to assess effects on
growth, emergence and adults size. S. vittatum were exposed to a gradient of
concentrations (8, 18 and 40.5 mg/L) of DEET to assess effects on feeding
behaviour and biochemical responses. Effects on biochemical responses for
C.riparius were evaluated over 48 hour exposures in concentrations of 8, 18 and
40.5 mg/L of DEET. The feeding rates of S.vittatum were significantly reduced by
exposure to 40.5 mg/L of DEET. DEET exposure reduced C. riparius larvae growth
and delayed emergence of adults (LOEC of 18 mg/L). Body size of adult midges
was also significantly reduced with exposure to DEET. Concerning the biochemical
responses exposure to DEET caused a reduction in AChE activity. Our results
indicate that it’s unlikely for environmental concentrations of DEET to cause
ecological deleterious effects in aquatic insects. However, and based on DEET’
mechanism of action indirect effects (such as predator avoidance and foraging ) are
to be expected in the aquatic environment. The results will be also discussed based
on the sensitivity of the different aquatic insects as well as on the ecological
relevance of the different ecotoxicological endpoints.
TU223
TRICLOSAN IMPAIRS BYSSUS PRODUCTION
R. Panzuto, Biologia; C. Agnisola, University of Naples Federico II / Biologia; S.
Aiello, University of Naples Federico II / Biogia; C. Raimondo, University of
Naples Federico II / Biologia; P. Cretì, University of Salento; L. Esposito,
University of Naples Federico II / Biologia; C.M. Motta, University Federico II of
Naples / Department of Biology; B. Avallone, University Federico II of Naples
Triclosan (TCS) is an antimicrobial widely used in many consumer products, being
a component of personal care products, textiles and plastics. In recent years its
presence as a contaminant has been demonstrated in milk, as well as in waste waters
and, as a consequence, in fresh and sea waters. This has rised an increasing concern
for human and environmental health, and citotoxic and genotoxic effects have been
demonstrated in several aquatic organisms. In this study, mussels have been
exposed for 1-7 days to an environmental concentration (1.25 µg/l) of triclosan. The
effects have been determined by measuring byssal thread regeneration after cutting
and by analysing byssus gland morphology, by light and electron microscopy.
Results have clearly demonstrated that TCS alters collagen production and
assembly resulting in a significant decrease in both production and mechanical
resistance of the bissal threads. Considering that mussels utilise byssus to anchor to
the substrate, it can be concluded that TCS may significantly alter the fitness of
these animals in the natural habitats.
TU224
Preening with Personal Care Products: A lack of chronic or reproductive
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toxicity with Decamethylcyclopentasiloxane (D5) in Japanese quail
E.M. Mihaich, ER2; J.M. Stafford, Smithers Viscient; K. Kobayashi, N. Suganuma,
Silicone Industry Association of Japan (SIAJ)
Decamethylcyclopentasiloxane (D5) is used in personal care products, such as
shampoos, skin creams, and deodorants, as well as in industrial applications and as
an intermediate in the production of siloxane polymers. Due to its high volatility
and high Henry's Law constant the majority of D5 volatilizes into the air, either
during use or as a result of wastewater treatment. However, with very low water
solubility and high log Kow, the presence of D5 in wastewater effluents and
ultimately sludge, with subsequent land application, represents a potential route of
distribution to the terrestrial environment. In addition to direct exposure to the
land-applied sludge, terrestrial vertebrates could potentially be exposed to
compounds with high log Kow via a secondary diet route, either through uptake into
plants or terrestrial invertebrates and/or uptake into aquatic organisms that might be
exposed to the chemical in the aquatic environment. Thus, it was of interest to
evaluate the effects of D5 on a higher vertebrate that could be exposed to D5 both
directly in the environment and indirectly via the food chain. To assess this,
Japanese quail (Coturnix coturnix japonica) were exposed to D5 via the diet for 20
weeks, following OECD guideline 206, and effects on adult health, reproduction,
and hatchling success were evaluated. No statistically significant differences were
detected in adult body weight gain, adult feed consumption, egg production,
embryo viability, embryo survival, eggs hatched, hatchling survival or eggshell
thickness. The No-Observed-Effect Concentration (NOEC), based on adult and
hatchling body weight, adult feed consumption, eggshell thickness and all
reproduction endpoints, was determined to be 1000 mg D5/kg feed (143.5 mg
D5/kg body weight/day). The Lowest-Observable-Effect Concentration (LOEC)
was determined to be > 1000 mg D5/kg feed. These dietary concentrations are
significantly higher than known environmentally-relevant concentrations, and D5 is
easily metabolized and excreted in terrestrial vertebrates, providing evidence that
direct and indirect exposure to D5 does not pose any risk to avian receptors.
TU225
QSAR study of UV filters and their chlorine-induced degradation reactions
J. Santos, M. Miranda, CIQUP University of Porto / Department of Chemistry and
Biochemistry; J. Esteves da Silva, Department of Chemistry and Biochemistry
Ultraviolet (UV) filters are the primary constituents of sunscreens but are also
presented in cosmetics and pharmaceuticals. They absorb UVB (290-320 nm)
and/or UVA (320-400 nm) radiation and therefore protect against its effects on
human skin and health. Their importance and application implies significant
stability, however, they are known to undergo degradation, photo-induced upon
exposure to UV-radiation, and disinfection-induced upon exposure to disinfecting
agents such as chlorine in swimming-pool water. The consequence of such
reactions is the production of potentially eco-toxicological by-products such as free
radicals, photo-isomers and disinfection by-products (DPBs). Quantitative
structure-activity relationships (QSARs) represent a prominent field of scientific
investigation, since isolated structural information, even from different contexts of
work, can be therefore associated, turning what was once isolated knowledge into
deeper interconnected data. QSAR studies fundamentally rely on concepts like
molecular structure and the corresponding molecular descriptors, which can then be
used to determine and predict, through theoretical, statistical and computational
approaches, the biological activity or behaviour of different compounds. This work
aims at applying QSAR techniques to analyse molecular descriptors of the UV
filters currently approved and regulated in the EU and USA, ascertaining their
potential to react with chlorine. Density functional theory (DFT) has been used to
obtain molecular descriptors such as electronegativity, hardness, softness and
electrophilicity index. Geometry optimizations of the investigated molecules were
performed using the wB97X-D functional and the 6-31G(d) basis set. Unsupervised
and supervised classifications strategies and linear and non-linear calibration
techniques will be used in this QSAR analysis. This approach will allow the
analysis of interconnecting relations between the filters, as far as their reactivity
towards disinfecting agents such as chlorine. Also, it predicts which compounds
will less likely undergo degradation, and will therefore be more advantageous as
filters, as well as those which will likely degrade more significantly, yielding
potentially harmful by-products.
TU226
Chemical scoring of synthetic musks and siloxanes in aquatic environments
N. Ratola, LEPAE- University of Porto / Physics of the Earth; V. Homem,
University of Porto / LEPABEDEQFEUP; J.A. Silva, LEPAE University of Porto;
L. Santos, Faculty of Engineering - University of Porto / Chemical Engineering; A.
Alves, Faculty of Engineering - University of Porto
Due to the lack of information available on the levels and presence of emerging
pollutants, there are no certainties about their total impact on the environment. So,
chemical scoring and ranking should be developed as a screening tool for a future
risk assessment studies. Several methods have been proposed to estimate the
relative impact of different pollutants on the environment, but most of them do not
include environmental fate, exposure data or health effects. Thus, in order to
evaluate the overall impact of synthetic musks and siloxanes, a new risk-based
ranking and scoring system ranking approach is presented, combining indicators of
environmental toxic effects, bioaccumulation, and data of potential exposure.
Synthetic musks are used as fragrance additives and fixative compounds in
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numerous personal care and household products, like perfumes, shampoos,
detergents, etc. About 77% of these contaminants are drained into the sewer system
and reach the wastewater treatment plants (WWTPs), where they are usually not
completely removed, risking the subsequent contamination of natural waterways. In
fact, some studies have been reporting their presence in aquatic matrices (rivers,
lakes, sea water, etc). Some studies in the literature suggest that siloxanes can cause
toxic effects in aquatic organisms and their presence was quantified not only in
waters, but also in other environmental media, such as air, sediments, sludge and
soil. They are broadly used in personal care products and also in industrial
applications. They are also persistent and very lipophilic, which makes them
susceptible to bioaccumulation. With this innovative chemical scoring and ranking
methodology, some compounds were acknowledged as “potentially relevant”, a
crucial choice to reduce the number of analysis/monitoring studies for future
environmental risk assessment (ERA) evaluations. Acknowledgements: This work
was funded by FEDER funds through the Operational Programme for
Competitiveness Factors – COMPETE, ON.2 - O Novo Norte - North Portugal
Regional Operational Programme and National Funds through FCT - Foundation
for Science and Technology under the projects: PEst-C/EQB/UI0511,
NORTE-07-0124-FEDER-000025 - RL2_ Environment&Health,
EXPL/AAG-MAA/0981/2013 and grant SFRH/BPD/76974/2011.
TU227
Estimating environmental exposure concentrations for formulated consumer
products at broad geographic scale - application of iSTREEM® for fragrance
materials
D. Ferrer, P.C. DeLeo, American Cleaning Institute; K.E. Kapo, C.M. Holmes,
Waterborne Environmental, Inc.
In recent years, attention to anthropogenic chemicals in the environment has
expanded beyond conventional industrial chemicals and plant protection products
to include those used in everyday consumer products such as pharmaceuticals,
cleaning products and personal care products (PCPs). Among the challenges in
understanding the potential environmental impact of ingredients found in PCPs and
other formulated consumer products is the estimation of environmental exposure
concentrations. Formulated consumer products typically have an end-of-life
disposal “down-the-drain” leading to widespread geographic release via treated
wastewater effluent to aquatic environments. The American Cleaning Institute
developed iSTREEM®, a publicly-available, web-based computer model that
generates predicted environmental concentrations (PECs) of chemicals used in
products typically disposed of “down-the-drain.” iSTREEM® estimates
concentration in the effluent of more than 10,000 wastewater treatment plants
throughout the continental United States, their resultant mixing zones and
downstream river reaches (more than 25,000) and at 1,700 downstream drinking
water intakes (http://www.cleaninginstitute.org/science/istreem.aspx). By
estimating freshwater exposures, the model illustrates the national distribution of
PECs, where the greatest potential chemical risks may lie and how to best develop
environmental monitoring programs. Likewise, it is a tool that can be utilized in
setting public policy regarding freshwater discharges and pollution prevention. In
this presentation, we examine the widely used fragrance ingredient HHCB
(1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-hexamethylcyclopenta-γ-2-benzopyran) which
was the subject of a recent risk assessment by the U.S. Environmental Protection
Agency. We compare the national distribution of in-stream exposure concentrations
predicted by the model to national monitoring data, and provide a screening level
risk assessment based on a PEC derived from the model output. iSTREEM®
provides conservative aquatic exposure estimates for “down-the-drain” chemicals
and the results may be used to conduct screening level risk assessments of
chemicals found in formulated consumer products in the United States. Likewise,
the modeling approach shows promise for providing similarly reliable exposure
estimates for major geographies around the world.
TU228
Households as important source of biocidal active substances in influents of
sewage treatment plants
S. Wieck, Leuphana University of Lüneburg / Institute for Sustainable and
Environmental Chemistry; O. Olsson, Leuphana University Lüneburg; K.
Kuemmerer, Leuphana University Lüneburg / Institute of Sustainable and
Environmental Chemistry
Insect repellents, disinfectants, preservatives – several biocidal active substances
(BAS) that fall under the Biocidal Products Regulation (EU) 528/2012 (BPR) are
designated for the use in households. However, it is widely unknown which BAS
are used in what amount in households. Consequently, the contribution of BAS
from households to the pollution of wastewater is unclear. Additionally, e.g.
preservatives that are used in cosmetic products do not fall under the BPR but under
the Cosmetic Products Regulation (EC) 1223/2009. This leads to the situation that
the total amount of BAS used in households might not be evaluated under the BPR
because a fraction of the use can fall under a different regulation depending on the
function of the respective product. As exposures resulting from different regulatory
areas are not aggregated during current environmental risk assessments, the risks of
these BAS might be underestimated. The objectives of this contribution are
therefore (i) to show the BAS that can be found in households and (ii) to describe
the cases where BAS might enter the sewage system without falling under the BPR
and thus are not evaluated under its risk assessment scheme. Interviews were
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conducted to obtain more detailed information and data on the different uses of
BAS in 80 households in a selected study site in Germany. Households were
questioned regarding their use of biocidal products, plant protection products,
washing and cleaning agents and cosmetics by a standardised questionnaire.
Additionally, the products that were present in the households were registered with
the help of a barcode scanner. During the interviews emphasis was laid on the use
pattern of biocides but also of other product groups (e.g. because of preservatives
that are also used in cosmetic products) that might enter the sewage system to
record the BAS used in other regulatory backgrounds. This contribution presents
information on the BAS that were found in these households and the usage pattern
of biocidal and cosmetic products. Based on these results the emission of BAS from
households to influents of sewage treatment plants is discussed. Herewith, the study
extends the knowledge on the potential sources of BAS in wastewater and
demonstrates how they distribute over the different regulatory areas, which
highlights gaps in the current environmental risk assessments.
TU229
IFRA ENVIRONMENTAL STANDARDS: RISK AND HAZARD
ASSESSMENT UPDATE FOR 2015
A. Lapczynski, RIFM / Environmental Specialist; D.T. Salvito, Research Institute
for Fragrance Materials, Inc. / Department of Environmental Science; M. Vey,
IFRA
To assure safety of fragrance ingredients in consumer products, International
Fragrance Association expanded the fragrance industry’s self-regulatory safety
program with the development of IFRA Environmental Standards for both risk and
hazard in 2008. Fragrance material risk assessments for these Standards are
incorporated in the Research Institute for Fragrance Materials’ (RIFM) testing
program in coordination with its Expert Panel. To identify materials for risk
assessment refinement, fragrance materials were screened using the RIFM
Environmental framework and 2008 IFRA volume of use survey as reported for
both Europe and North America. The Framework for this evaluation was published
in Environment Toxicology and Chemistry (Salvito et al., 2002, 1301-1308). In
addition, hazard assessment on these materials was also performed and reviewed.
As a result nearly 3,000 materials were screened with preliminary risk quotients
estimated to rank priority materials for risk assessment refinement. In an effort to
provide greater transparency to the IFRA Environmental Standards, RIFM reports
the most recent results of these additional tests (for both risk and hazard
assessments) at both the annual SETAC NA and Europe meetings. These studies
include persistence testing (ready biodegradation tests and die-away studies),
bioaccumulation, and acute and chronic aquatic toxicity. Incorporating these new
data in a second tier risk and hazard assessment for these materials will also be
presented.
TU230
The Fragrance Materials' Industry Approach to Environmental Risk
Assessment: 12 Years of Progress
D.T. Salvito, Research Institute for Fragrance Materials, Inc. / Department of
Environmental Science; A. Lapczynski, RIFM / Environmental Specialist; C.
Sachse-Vasquez, Research Institute for Fragrance Ma; T.W. Federle, The Procter &
Gamble Company / Environmental Stewardship and Sustainability
Fragrances used in consumer products (e.g., cosmetics, soaps and detergents, fine
fragrances, and air care products) are composed of discrete organic chemicals and
natural complex substances. There are over 2,000 materials in commerce used to
prepare these fragrance compounds. Their use in consumer products results in their
disposal down the drain to become components of domestic wastewater. They
exhibit a wide range of structural classes and physical-chemical properties (e.g.,
Kow, water solubility). The Research Institute for Fragrance Materials (RIFM)
published their screening-level framework for aquatic risk assessment 12 years ago
(Salvito, Senna and Federle; 2002). This approach uses quantitative structure
activity relationships (QSARs) to model removal during sewage treatment and
toxicity to freshwater aquatic organisms. These QSARs are based on a material’s
physical chemical properties and its reported volume of use. The resulting model
outputs were used to calculate the ratio of Predicted Environmental Concentration
(PEC) to Predicted No Effect Concentration (PNEC). Negligible environmental
risk is defined by a resultant PEC to PNEC ratio below one. The framework
incorporates procedures for using other available information as well as an
optimized strategy for generating new data that are needed to refine and improve
the risk assessments. The predicted PECs and PNECs were compared with those
based upon measured data. RIFM continues to present at SETAC progress made in
the risk assessment of fragrance materials through de novo studies, and thereby
building an environmental database of persistence, bioaccumulation, and
ecotoxicity information that demonstrate the continued safe use of these materials
in consumer products. Presented here is a retrospective analysis of 12 years of use
of this framework.

Leaving the comfort zone. The challenge of measuring
nanoparticles in complex matrices (P)
TU231
Development of single particle ICP-MS for the detection of silver
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nanoparticles in a complex matrix
k. mylona, C. Toncelli, HCMR / Institute of Oceanography; A. Tsiola, Institute of
Oceanography; I. Kalantzi, M. Kagiorgi, Hellenic Centre for Marine Research /
Institute of Oceanography; P. Pitta, Hellenic Centre for Marine Research Crete /
Institute of Oceanography; S. Pergantis, University of Crete / Department of
Chemistry; M. Tsapakis, Institute of Oceanography
The expected increase in aquatic exposure levels of engineered nanomaterials
(ENMS) due to increased production has impelled the development of novel
analytical techniques able to detect and characterize them in environmental samples
at ng/L concentrations. Single particle ICP-MS (SP-ICPMS) has been presented as
a unique tool for detection and characterization of these nanomaterials at such
concentration range. This technique is able to provide information about the
elemental chemical composition of nanomaterials as well as their number
concentration, size, and the number size distribution. Because its dynamic range
can be extended up to the micrometers region, polydispersed systems as well as
aggregation or agglomeration processes may be studied. In addition, dissolved
forms of the constituent elements of the nanoparticles can be detected and
determined. Recently, several groups have worked at the optimization of detection
capabilities and output refining of SP-ICPMS and, as a result, significant advances
in the accuracy of the technique have been reported. However, analysis of different
matrix types without the need for any sample pre-treatment, which could potentially
create artifacts via NP aggregation, dissolution or partial retaining, are still
cumbersome due to signal suppression caused by the matrix. In this study, we have
developed an analytical methodology suitable for the detection of AgNPs by
SP-ICPMS in a seawater matrix. In particular, a microflow injection system has
been developed and coupled via a makeup flow to a conventional pneumatic
nebulizer. Online dilution of the seawater samples flowing at 50 μL/min was
achieved by mixing it with a de-ionized water makeup flow at 1 mL/min
approximately 2-3 mm before the tip of a conventional pneumatic nebulizer. The
introduction of the seawater samples into SP-ICPMS is carried out via a fused silica
capillary (100 μm i.d. and 200 μm o.d.) and a 19.7 μL injection loop. In order to
know the transport and ionization efficiency, only the reference nanomaterial was
taken into account, thereby eliminating the need of using dissolved silver as
additional standard reference. The originality of the analytical method opens new
perspectives for the correct assessment of fate and transformation of a strong
dynamic redox system, such as the silver nanoparticle/dissolved silver one, in
seawater matrix at realistic environmental concentrations (i.e. from 200 ppt
onwards).
TU232
Transformation and fate of silver nanoparticles in seawater: use of single
particle ICP-MS in complex matrix
C. Toncelli, k. mylona, HCMR / Institute of Oceanography; I. Kalantzi, Hellenic
Centre for Marine Research / Institute of Oceanography; M. Tsapakis, Institute of
Oceanography; S.A. Pergantis, University of Crete / Chemistry
Silver nanoparticles are of great concern as their production is expected to rise in
the following years and very little is known about their fate and transformation at
realistic exposure levels. Indeed, modeling studies showed an expected range of
silver nanoparticle concentration varying from 0.1 to 100 ppt whereas many
preliminary investigations focused on much higher concentrations due to lack of
sensitive techniques able to detect at such low concentrations. Single particle
ICP-MS represents a unique tool for detection and characterization of nanoparticles
in environmental matrix, as it enables the analysis on a “particle-by-particle” basis,
therefore remarkably reducing the concentration limit of detection. Moreover, it can
be used as preliminary screening method for the assessment of their number
concentration, size, and the number size distribution. However, its use in seawater
analysis of silver nanoparticles is cumbersome due to signal suppression caused by
the matrix. On the other hand, our study developed an on-line dilution method,
which, albeit slightly increase the concentration limit of detection, allows a neat
analysis of silver nanoparticles at concentrations levels starting from 200 ppt with
the same detection limit in NP size reported in de-ionised water (25-30 nm). This
method has been applied for microcosm studies of four different silver
nanoparticles of different sizes (i.e. 60 and 40 nm) as well as capping agents
(branched poly(ethylenimine) vs. poly(vinyl(pyrrolidone)). Each of the
nanoparticle was individually deployed in 10 L oligotrophic seawater and their
transformation was detected during two days exposure. The tanks were allowed to
float in a large swimming pool in order to mimic realistic exposure conditions and
each of the experiments was performed in three replicates in order to control the
variability of the conditions, such as exposure to sunlight, extent of stirring,
variation in organic matter composition, biota variations. All the nanoparticles
investigated in this experiment showed a decrease in size over time, thereby
demonstrating that dissolution was predominant over aggregation at such diluted
conditions, despite the high ionic strength of the medium. BPEI coatings hindered
dissolution to a greater extent compared to what was observed for the PVP capped
NPs, probably due to electrostatic interaction between the positive charges of the
BPEI coating with the anion complexes of dissolved silver with chlorides.
TU233
Nanocount: user friendly spICP-MS data analysis software
G. Cornelis, University of Gothenburg / Department of Chemistry and Molecular
Biology

SETAC Europe 25th Annual Meeting Abstract Book

Interest in applying single particle ICP-MS (spICP-MS) in risk assessment of
inorganic engineered nanomaterials (ENM) has been increasing because it is
currently the only technique capable of measuring number-based particle size
distributions of ENM at environmentally relevant number concentrations in
complex environments. However, the large size of spICP-MS datasets makes data
treatment cumbersome, even though the basic spICP-MS calculations are relatively
straightforward. Moreover, advanced data-treatment algorithms such as
deconvolution are required to measure the lowest sizes possible where considerable
overlap between dissolved and particulate signals exists. The application of such
algortihms requires software. Nanocount© is a spICP-MS data treatment software
platform that can accept data from any ICP-MS off-line and offers large flexibility
in currently available data-treatment algorithms such as n x sigma, K-means
clustering and deconvolution using different noise models, to distinguish dissolved
and particulate signals in spICP-MS datasets. In addition, it allows different
approaches to calculate nebulisation efficiency and Nanocount© also has many
options to account for signal drift, because spICP-MS requires extremely stable
signals. Finally, many options are available to customize the calculated particle size
distributions. While software such as Nanocount© may increase accessibility of
spICP-MS, it is demonstrated in the current paper using spICP-MS data from 15 nm
Au ENM, how different data-treatment approaches in spICP-MS can lead to
different results. Current validation of spICP-MS analysis focuses on experimental
protocols and finds wide variability in the obtained results. It is argued here that a
large portion of this variability can be explained by differences in data treatment.
There is thus a need for data treatment validation and standardisation, in addition to
standardisation of the experimental approach.
TU234
Development of an UHPLC-QTOF MS method for the analysis of fullerenes in
soil and sediment matrices
A. Carboni, IBED; R. Helmus, University of Amsterdam; J. Parsons, K. Kalbitz, P.
de Voogt, University of Amsterdam / IBED
Fullerenes are carbon based nanomaterials receiving attention for their potential use
in emerging nanotechnology. Their occurrence in the environment is expected to
increase as a result of their application (e.g. in cosmetics, electrics) as well as
unintentional production (e.g. by-product of combustion processes). In addition,
natural processes may account for their presence in the environment. To date, few
methods are available for the analysis of these emerging contaminants in
environmental matrices. Most of the research focused on aqueous compartments
(e.g. surface and grey water) more than in soil and sediments. Furthermore, most of
the analytical methodology available are characterized with high detection limits
and are not suitable for the analysis of expected trace levels within the environment.
In the present work we developed a method for the analysis of C60 and C70
fullerenes in soil and sediment matrices. Fast chromatographic separation with
HUPLC (Rs>1.5) was achieved with the use of biphenyl stationary phase whereas
detection with Ion Booster-Q-TOF high resolution mass spectrometry granted high
sensitivity and mass resolution. The detector response showed high linear dynamic
range with detection and quantification limits of 0.6 ng/L and 1.9 ng/L respectively.
The developed method was then validated for the analysis of fullerenes spiked into
soil and sediments extracts (n=6) with differing properties such as texture and
organic carbon content. Particular attention was paid to the matrix effect and
post-column infusion and standard addition experiments showed that the method is
suited for the analysis of the majority of the matrices included in the present study.
Furthermore, signal suppression in very complex matrices (e.g. high carbon
content) could be by simple modification in the mobile phase composition.
Although fragmentation could not be obtained for the fullerenes, the application of
high collision energy provided a “background clean-up” that resulted in extremely
clean and reliable MS2 spectra, where only the precursor ion was visible, in all the
samples. Finally, it was shown how the method is suitable for the analysis of other
fullerenes such as functionalized derivatives.
TU235
Environmental survey of fullerenes in urban and industrial soils
A. Carboni, IBED; R. Helmus, University of Amsterdam; J. Parsons, K. Kalbitz, P.
de Voogt, University of Amsterdam / IBED
Fullerenes are considered as some of the most promising materials in
nanotechnology and their increasing production and application is cause of concern
for both toxicological and environmental aspects. To date, data reporting their
occurrence in the environment are scarce and often contradicting. Possible
pathways for their release are expected to be 1) the direct release from materials that
contain them, 2) unintentional production (e.g. during combustion processes) and
3) because of natural phenomena. Furthermore, modelled scenarios as well as
experimental data suggest that soil may act as a sink for these chemicals but still
few data are available to support this thesis. In the present work, soil samples were
collected in five different industrial and urban locations across the Netherlands. The
samples were processed and analyzed with a recently developed method that
allowed the detection at concentrations in the range of the expected environmental
concentrations (i.e. ng/kg). C60 fullerene was detected in samples from different
locations whereas C70 was not present in any of the samples analyzed. In addition
to C60, one product of transformation that preserves the C60 cage was identified in
few of the samples analyzed. These data will contribute to understanding the
sources and pathways of contamination by fullerenes in soils.
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TU236
ASYMMETRICAL FLOW FIELD-FLOW FRACTIONATION
HYPHENATED TO ORBITRAP HIGH RESOLUTION MASS
SPECTROMETRY FOR THE DETERMINATION OF
(FUNCTIONALISED) AQUEOUS FULLERENE AGGREGATES
P.S. Bauerlein, KWR / Analytical and Environmental Chemistry; E. Emke, KWR
Watercycle Research Institute; P. de Voogt, University of Amsterdam / IBED; P.
Herrero, E. Pocurull, Universitat Rovira i Virgili
We report on the technical implementations of coupling an asymmetric flow
field-flow fractionation (AF4) instrument to a high resolution mass spectrometer
(Orbitrap) using an atmospheric photoionisation interface [1]. This will allow for
the first time online identification of different fullerenes in aqueous samples after
their aggregates have been fractionated in the FFF channel. It is now possible to
analyse fullerene aggregates firstly with non-destructive techniques such as UV-Vis
or MALS and subsequently use MS to identify and quantify the fullerenes. Quality
parameters such as limits of detection (LODs), limits of quantification (LOQs) or
linear range for the mass spectrometer were evaluated and they were in the range of
hundreds ng/L for LODs and LOQs and the detector response was linear in the
range tested (up to ~ 20 µg/L). Crucial for this setup are the use of the slot pump to
reduce the flow to the detectors as well as the gas dopant device, which introduces
toluene. Toluene is needed for enhancement of the ionisation of fullerenes. The low
detection and quantification limits make this technique useful for future
environmental or ecotoxicology studies in which low concentration levels are
expected for fullerenes and common on-line detectors such as UV or MALS do not
have enough sensitivity and selectivity. Possibly this FFF-MS setup could also be
used for other organic particles. [1] P. Herrero, P.S. Bäuerlein, E. Emke, E.
Pocurull, P. Voogt, Asymmetrical Flow Field Flow Fractionation Hyphenated to
Orbitrap High Resolution Mass Spectrometry for the Determination of
(Functionlised) Aqueous Fullerene Aggregates, J. Chromatogr. A 1356 (2014)
277-282.
TU237
Analytical challenges in identification of nanometer plastics
S.A. Kools, KWR Watercycle Research Institute; P.S. Bauerlein, KWR / Analytical
and Environmental Chemistry; P. Kooij, KWR Watercycle Research Institute; P. de
Voogt, University of Amsterdam / IBED; W. Siegers, KWR Watercycle Research
Institute
Plastics fragments may affect life and analysis of particles is in the attention of
many. To underpin research on sources of plastic fragments, our research aims to
detect and identify plastics in water matrices. We focus our work on the smaller
scale fragments as low as the nanometer scale as these particles could be a greater
threat to the aquatic environment and drinking water production. Yet, such data on
very small scale fragments is limited. Eventually, we want to able to identify them
and trace their tracks in the environment. This will help to understand how they
spread in the environment. We use two methods for the characterisation and
identification of plastic particles. The first methods identifies the type of plastic. For
this we use a pyrolysis GC/MS. Based on the chromatogram and the mass
fragments we can name the type of plastic. For further characterisation we make use
of an FFF coupled to a MALS detector. The FFF separates the different particles
based on their size and the size is determined by the light scatterer (MALS). We
showed polyethylene and polystyrene, down to 100 nm. We are able to identify
plastic particles in mixtures as well as in commercial and environmental samples. In
this research, we present data on developments and applications.
TU238
Applying a generic sample preparation approach to isolate nanomaterials
from food and cosmetics
M. Velimirovic, University of Vienna / Department of Environmental Geosciences;
S. Wagner, University of Vienna / Department of Environmental Geoscience; F.
Von der Kammer, Vienna University / Department of Environmental Geosciences;
T. Hofmann, University of Vienna / Department of Environmental Geosciences
The applicability of a generic scheme to systematically develop methods for
detection, characterization, and quantification of engineered nanoparticles (ENPs)
in a complex matrix was tested using real products. We selected two sample types
and applied the generic sample preparation scheme: 1) a powdered tomato soup
which contains the anti-caking agent SiO2 (E551), and 2) a sunscreen which
contains TiO2 as UV-filter. Our research focused on sample preparation, aiming to
achieve a complete separation of ENPs from the respective matrix without altering
the ENP size distribution and with minimal loss of ENPs. The generic multi-step
sample preparation procedure includes: I) homogenization of the sample; II) ENP
separation from the matrix; III) ENP enrichment if necessary, and IV) ENP
stabilization. The preparation procedure was evaluated by pre-defined quality
criteria, which are mass recovery and change in size distribution. The mass
recovery was calculated by elemental analysis of Si and Ti, respectively. The size
distribution of the isolated ENPs was determined by asymmetric flow field-flow
fractionation (AF4) coupled to multi-angle laser light scattering (MALLS) and
inductively-coupled plasma mass spectrometry (ICP-MS). The size distribution
was compared to the size distribution of pristine particles. We demonstrated that for
both sample types the generic sample preparation scheme is valid. For SiO2 in
tomato soup, complete matrix removal and Si mass recovery > 90% was achieved
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using acid digestion supported by heat (90°C) and hydrogen peroxide as oxidation
agent. After careful enrichment procedure where acid was evaporated by multiple
washing steps with MilliQ water at 90°C total SiO2 recoveries were close to 100%.
The size distribution of commercially available pristine E551 was comparable with
the size distribution of the SiO2 particles isolated from the commercial tomato soup.
For TiO2 in sunscreen, TiO2 ENPs could be isolated by a combination of
ultra-centrifugation and solvent washing. Recoveries were sufficiently high to
perform FFF-MALLS-ICPMS analysis indicating only a slight shift of the size
distribution towards larger diameters. Currently, total TiO2 recoveries are improved
by adaptation of ultra-centrifugation and washing steps. The proposed generic
sample preparation scheme and the applied quality criteria are a very important
contribution towards standardized method development in the field of ENPs in
consumer products to determine release potential and quantities.
TU239
Pilot study about the behavior of different sized noble metal nanoparticles in
Daphia magna and related exposure media
S. Brandsma, Institute for environmetal studies (IVM); P. Krystek, MiPlaza, Philips
Research Europe; P. Leonards, VU University, Institute for Environmental Studies
/ Institute for Environmental Studies IVM
As a new approach, exposure scenarios with different noble metal nanoparticles
were setup. The particles are chosen based on their elemental composition (silver,
gold and platinum) and the particles sizes of 5 to 50 nm i.d. Daphnia magna was
exposed for a period of 24 hours. To localize the nanoparticles a mircoEDX
technique was used. EDX images of the whole daphnia’s showed the main locations
were agglomerates of nanoparticles were present in the body. The uptake in
Daphnia and the nanoparticle stability in the exposure media were studied. Various
analytical approaches were evaluated and presented in detail.
TU240
Development of a 'best practice' for algae testing of nanomaterials based on
available recommendations from the scientific literature and other available
guidance
A. Brinch, DTU Technical University of Denmark / Department of Environmental
Engineering; S.F. Hansen, Technical University of Denmark DTU / DTU
Environment; N.B. Hartmann, Technical University of Denmark (DTU) / DTU
Environment
Ecotoxicological data is a fundamental information requirement in different
chemical legislations such as the European chemical legislation, REACH and the
Biocidal Products Regulation (BPR). However, standard test guidelines for the
ecotoxicity testing of NMs are lacking. Work is ongoing within the OECD WPMN
to amend and develop new test guidelines specifically for nanomaterials. Until then,
however, registrants and regulators must rely on currently available guidance and
recommendations from other sources. Here we collect and analyse this readily
available information from various sources including scientific literature and
OECD guidance documents. On this basis we suggest a best practice for how to
conduct appropriate ecotoxicity testing of NMs in order to provide reliable data for
the risk assessment of NMs. Specific focus is on the OECD algal growth inhibition
test and CuO nanoparticles (NPs). The elements of the best practice consist of
specific recommendations regarding stock suspension preparation and
characterisation, exposure suspensions preparation and the procedure for
conducting the algal growth inhibition test. The main focus is on characterization of
the NP suspensions and the test parameters before and during the test and specific
investigations of the stability and degradation of the NPs in the test systems. Some
components have subsequently been tested experimentally. It was found that both
the OECD algal test medium and a low ionic strength media resulted in stable and
relatively monodisperse dispersions. However, higher growth inhibition was
observed in the low ionic strength media. Measurements of dissolution showed that
dissolution measurements where method dependent (dialysis membrane vs. DGT)
and revealed that in situ measurements of dissolution is key as the presence of algae
increases dissolution of CuO nanoparticles. The developed best practice may serve
as inspiration for future algal growth inhibition testing of nanomaterials and may
also feed into development of OECD test guidance documents. This would help to
facilitate the provision of more reliable test data in terms of both appropriate test
design and study documentation for algae testing of NMs.
TU241
Characterization of sepia ink eumelanins through SEM and DLS
D.E. Gomez, The University of Exeter / College of Engineering Mathematics and
Physical Sciences; M. Paradelo, University of Vigo / Plant Biology and Soil
Science; P.P. Rodríguez, Universidade de Vigo / Plant Biology and Soil Science;
J.L. Periago, University of Vigo / Plant Biology and Soil Science; I. De La Calle,
University of Vigo / Analytical and Food Chemistry
Eumelanins are black and insoluble pigments that give dark hue to several organic
components. These molecules have suitable characteristics and structure to be used
as colloidal tracers in soil experiments: they are easily obtained and quantified,
have constant composition and properties, and are safe for humans and the
environment (Cheng et al., 1994). In this work we have compared two techniques
frequently used for determining particle size: scanning electron microscopy (SEM)
and dynamic light scattering (DLS). SEM images showed quasi-spherical particles,
slightly rough, and a variable size close to 100 µm. They are in the upper limit of the
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classification as nanoparticles. DLS analysis were performed using a Cordouan
Technology VASCO-2 particle size analyzer. The original ink sample (7.3 mg/mL)
was diluted in water: 1/10, 1/100 and 1/200. Polidispersity index (PDI) has been
calculated according to the Cumulants method (Kopel, 1972; Fisken, 2001), being
0.2960 (for 1/10 dilution), 0.1320 (for 1/100 dilution) and 0.02120 (for 1/200
dilution). Size distribution was obtained taking into account the number of the
particles of each hydrodynamic diameter (nm). Results showed that 10% of the
particles have a diameter less than 149±40 (CV=26 %) nm, 50 % of the particles
have a diameter less than 181± 20 (CV=11%) nm and 90 % of the particles have a
diameter less than 211±18 (CV=8 %) nm. Similar results were obtained and the
majority of the particles are in a range of 100 to 200 nanometers, but with the DLS
the size is a bit larger. This may be because the diameter determined by DLS is a
hydrodynamic size, and is bigger than the dry particle size. Bibliography Cheng J,
Moss SC, Eisner M, Zschack P. 1994; 7: 255 – 262 Koppel D. The Journal of
Chemical Physics 1972; 57 (11): 4814 Frisken B. Applied Optics 2001; 40 (24):
4087–91. Bajzer, Z et al. Biophysical Journal 1989: 56 (1) 79–93.
TU242
Solubility of ZnO nanoparticles. Comparison of AGNES and DGT
c. rey-castro, University of Lleida / Chemistry; S. Cruz-Gonzalez, Universitat de
Lleida; C. David, Universitat de Lleida / Department of Chemistry; J. Galceran,
Universitat de Lleida / Department de Química; J. Puy, Chemistry
Solubility measurement is important for the characterization of nanomaterials and
their risk assessment. If a nanomaterial is dissolved, then it is no longer considered
as nano for regulatory purposes [1]. OECD and ISO guidelines refer to the
measurement of total solubility, rather than the speciation of dissolved material.
However, in relation to nanoZnO, recent reports in the literature support the free ion
species being linked to the toxicological effects [2]. The assessment of solubility
usually requires solid/liquid separation steps, e.g. filtration and centrifugation.
However, these steps may be hindered by inefficient particle removal,
time-consuming operation, etc. Thus, there is a need for analytical techniques
specifically suitable for environmental testing that can separate nanoparticles from
dissolved species, and discriminate among the solute forms. Two of these
techniques have been applied to the study of nanoZnO solubility: Absence of
Gradients and Nernstian Equilibrium Stripping (AGNES) and diffusion gradients in
thin films (DGT). AGNES has proved suitable for the measurement of free Zn 2+
concentrations in nanoZnO dispersions [3], with the advantage of a fast analytical
response, able to follow the dissolution kinetics. The determination of other Zn
species, however, is not straightforward. On the other hand, DGT allows the
measurement of the dissolved (and labile) species, although the extent of
nanoparticle penetration and dissolution inside the DGT device and its influence on
the metal accumulation is still a matter of controversy. This work analyses the
performance of DGT devices in ZnO dispersions and presents a conceptual
framework integrating the speciation information yielded by this technique with the
data on free Zn2+ concentration provided by AGNES. The work leading to these
results has received funding from the European Union Seventh Framework
Programme (FP7-NMP.2012.1.3-3) under grant agreement no. 310584
(NANoREG). [1] Tantra, R., Bolea, E., Bouwmeester, H., Rey-Castro, C. et al.,
Assessing Suitability of Analytical Methods to Measure Solubility for the Purpose
of Nano-Regulation. Submitted, 2014. [2] Mu, Q., David, C.A., Galceran, J.,
Rey-Castro, C. et al., Chem. Res. Toxicol., 2014. 27(4): p. 558. [3] David, C.A.,
Galceran, J., Rey-Castro, C. et al., J. Phys. Chem. C, 2012. 116(21): p. 11758.

Nanoparticle (NP) speciation and its consequences for NP
environmental fate and effects (P)
TU243
Adosrption of 3-nitrobenzanthrone by Grephene Oxide: the role of Oxidative
Debris
T. HSIN YU, LEAL Laboratory of Ecotoxicology and Environmental
Microbiology; D.S. Teodoro-Martinez, INSTITUTE OF CHEMISTRY
UNICAMP / Laboratory of Solid State Chemistry; G.d. Umbuzeiro, FACULTY OF
TECHNOLOGY -UNICAMP / LEAL; V.R. Coluci, SCHOOL OF
TECHNOLOGY UNICAMP / LEAL Laboratory of Ecotoxicology and
Environmental Microbiology
Graphene oxide (GO) is a very promising material because it is easy to process,
water soluble, and chemically versatile due to the presence of oxygenated groups on
its surface. Oxygenated groups like −COOH, −C=O, and −OH are important for the
GO reactivity and for further functionalization. During preparation of GO sheets by
exfoliating graphite with a mixture of potassium permanganate and concentrated
sulfuric acid (modified Hummers method), complex mixtures of highly oxidized
polyaromatic carboxylated fragments − oxidative debris (OD) − are produced.
While these debris, that are strongly bound to GO surface, act as surfactant and help
stabilizing aqueous GO suspensions, they also change GO surface properties such
as the capacity of adsorbing molecules by noncovalent functionalization. This
capacity is especially important for remediating environmental pollutants. Here we
study the role of OD on the GO capacity to adsorb organic pollutants. GO with two
different concentration of debris were studied (as-produced GO − aGO-L2 and
aGO-L4). These samples were chemically treated to yield to debris-free GO
(dfGO). We used the Salmonella typhimurium mutagenicity assay (Ames test) to
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indirectly probe the GO adsorption capacity by looking at revertants induction
caused by non-adsorbed testing molecules (pollutants) on GO surfaces. We selected
an important mutagenic pollutant produced from incomplete combustion of fossil
fuels (3-nitrobenzanthrone (3-NBA)) as the testing molecule. We observed thatGO
can adsorb 3-NBA and this adsorption is dependent on the amounts of OD on the
GO surface used in the test, which indicates that OD indeed reduce the GO
adsorption capacity. DfGO samples were 50% up to 85% more effective to adsorb
3-NBA than samples with debris whereas aGO-L2 samples, which has around 50%
less OD than aGO-L4, were 20% more effective than aGO-L4 samples. While the
presence of OD on the GO surface is interesting to increase the GO stability in
water, the OD inhibit stronger interactions between 3-NBA and GO. Our data
strongly indicate that OD are important molecules on the GO structure that should
be taken into account in future studies. The authors acknowledgments São Paulo
Research Foundation FAPESP (2012/19982-5) for financial support.
TU244
Comparative evaluation of methods to quantify dissolution of nanomaterials
N.B. Hartmann, Technical University of Denmark (DTU) / DTU Environment; S.
Kruse, Department of Environmental Engineering; A. Baun, DTU Environment /
Department of Environmental Engineering
Effects and behaviour of nanomaterials in the environment depends on the
materials' specific physical and chemical properties and for certain nanomaterials
(e.g., Ag, ZnO and CuO) aqueous solubility is of outmost importance. The
solubility of metals salts is normally described as a maximum dissolved
concentration or by the solubility constant (Ksp). For nanomaterials it is essential to
also assess solubility kinetics as nanomaterials will often not dissolve
instantaneously upon contact with artificial aqueous media or natural waters.
Dissolution kinetics will thereby influence their short and long-term environmental
fate as well as laboratory test results. This highlights the need to evaluate and
improve the reliability of methods applied to assess the solubility kinetics of
nanomaterials. Based on existing OECD guidelines and guidance documents on
aqueous dissolution of metals and metal compounds, the aim of this project was to
conduct systematic experiments contributing to a better understanding of how
nanomaterials solubility can be tested and evaluated under the auspice of the OECD
framework. The focus was to evaluate the performance of three different techniques
used to separate the dissolved and non-dissolved fraction of nanomaterials, namely:
dialysis membranes (MWCO 8-10 and 50 kD), Diffusive Gradients in Thin films
(DGT) and ultracentrifugation. The release of Cu ions from CuO nanoparticles
(primary nominal size < 50nm) was used as a case study. Micron sized CuO was
used as a "non-nano reference" and CuSO4 and CuCl2 were used as ionic Cu
references. In a comparative study of the three methods we found a good
reproducibility between replicates and a good recovery (88-99% of nominal
concentrations). However, we observed a large difference in results between the
three applied methods. Preliminary results showed that by using the DGT method
the measured dissolved fraction was 5-7 times higher compared to using
ultracentrifugation and dialysis membranes. Possible explanations include
metal-specific interactions with the dialysis membranes as well as the DGT unit
influencing the dissolution equilibrium by acting as a ‘sink’ for Cu ions. These are
issues that require further investigations. Based on these first results we would
recommend ultracentrifugation as the most suitable method as it also offers the
advantage of being ‘material-independent’ when correctly adjusted for particle
sizes and density.
TU245
Aggregation dynamics of silver nanoparticles in ecotoxicological test media
G. Metreveli, Institute for Environmental Sciences Group of Environmental and
Soil Chemistry; B. Frombold, Universität Koblenz-Landau / Institute for
Environmental Sciences Group of Environmental and Soil Chemistry; F. Seitz, Inst.
for Environmental Sciences / Institute for Environmental Sciences; A. Grün,
Universität Koblenz-Landau / Institute of Integrated Natural Sciences Department
of Biology; A. Philippe, Universität Koblenz-Landau / Institute for Environmental
Sciences Group of Environmental and Soil Chemistry; R.R. Rosenfeldt, Uniersity
of Koblenz-Landau, Institute for Environmental Sciences / Institute for
Environmental Sciences; M. Bundschuh, Department of Aquatic Sciences and
Assessment Swedish University of Agricultural Sciences / Department of Aquatic
Sciences and Assessment; R. Schulz, University of Koblenz-Landau / Institute for
Environmental Sciences; W. Manz, German Federal Institute of Hydrology; G.E.
Schaumann, University of Koblenz-Landau / Institute of Environmental Sciences
For the ecotoxicological testing of engineered nanoparticles (ENPs), specially
designed and standardized test media (TM) are usually used. Due to high ionic
strength of the TM, the aggregation of ENPs is frequently promoted. Thus, the
differences in chemical composition of TM and the broad concentration range of
ENPs applied in ecotoxicological studies can result in discrepancies of
ecotoxicological impact of ENPs and can lead to a biased interpretation of the
experimental data. In this work, the aggregation dynamics and dissolution of citrate
coated silver nanoparticles (Ag NPs) in three TM in absence and presence of natural
organic matter (NOM) were investigated. A partial dissolution of Ag NPs was
observed in all media in absence, as well as in presence of NOM. The release of
silver ions from Ag NPs was controlled by the interplay of protecting mechanisms
and stabilizing effects of NOM, as well as by complexation and re-sorption of
released ions. In each TM, Ag NPs aggregated in a reaction-limited regime. The
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aggregation mechanisms and dynamics were controlled by the ion composition,
presence of specifically interacting organic compounds (vitamins, proteins), NOM
quality and concentration of Ag NPs. Electrosteric stabilization by NOM was most
effective at low Ca2+ and Mg2+ concentrations. At high Ca2+ and Mg2+
concentration, NOM accelerated aggregation due to formation of
bridging-determined aggregates. Bridging-determined aggregation was much more
pronounced for Ca2+ than for Mg2+. The results of this study demonstrate how the
composition of the TM, concentration of Ag NPs, and the duration of the
ecotoxicological tests can affect the dissolution and aggregation status of Ag NPs.
These findings underline the requirement to carefully interpret associated
ecotoxicological data. The results obtained in this study can also be used for tuning
the aggregation and coating properties of Ag NPs in different TM. For example, the
reduction of the Ca2+/Mg2+ ratio in ranges acceptable for the organisms will reduce
the aggregation rate of nanoparticles. The further amendment of TM with NOM
will result in different types of colloidal stabilization. The addition of specifically
interacting organic compounds like vitamins or proteins may further strengthen the
organic coating.
TU246
FullereneC60 loading interferes of the growth and emergence rate of the
Midge Chironomus riparius
G.C. Waissi-Leinonen, University of Eastern Finland; I. Nybom, Department of
Biology; K. Pakarinen, University of Eastern Finland / Department of Biology; E.
Petersen, National Institute of Standards & Technology; J. Akkanen, University of
Eastern Finland / Department of Biology; M.T. Leppanen, Finnish Environment
Institute / Laboratory Centre; J.V. Kukkonen, University of Jyvaskyla / Biological
and Environmental Science
The suitability of test methods for use with nanomaterials is a topic of significant
research interest. There are several uncertainties when assessing nanomaterials,
such as fullerene(nC60), potential toxicity to aquatic invertebrates because of their
unique chemical properties which substantially differ from those of hydrophobic
organic chemicals and dissolved metals. Aims of this study were to investigate the
method for measuring the body residues on Chironomus riparius and to study if
sediment assosiated fullerene had an impact on larval development and emergence
rate. A benthic invertebrate C. riparius larvae were exposed to nC60 with two
different exposure methods; 1) masses in the sediment top layer creating an
environmentally realistic method and thus simulating a sensitive exposure route for
C. riparius feeding habits and 2) using fullerene spiked sediment which is
commonly used method in ecotoxicology. Body residues after acute and chronic
exposures were analysed and larval growth and development rate assessed. Body
residues were lower in the exposure method 1 after 15 d exposure than after 10 d
which may stem for changing in behaviour of larval feeding habits during the
development time or possibly after 10 d time larvae have reached steady state.
Using the exposure method 2, larval growth and emergence rate were affected by
fullerenes. Findings indicated that presence of fullerene interferes organisms even
at the lowest tested (method 2, 0.5 mg/kg) concentration. Overall, these results pose
that there is possible ecotoxicity towards benthic organisms that fullereneC 60 may
cause leading changes in ecotoxic parameters used here.
TU247
Acute and chronic effect of titanium dioxide nanoparticles functionalized by
esterification with ligands bearing -COOH,-NH3 and PEG groups on mobility
and reproduction of Daphnia magna.
Z.A. Gajda-Meissner, T.F. Fernandes, Heriot-Watt University / School of Life
Sciences; M.G. Hartl, Heriot-Watt University / Centre for Marine Biodiversity and
Biotechnology School of Life Sciences
Modifications of titanium dioxide nanoparticles (nTiO2 NPs) for different
applications may change their physicochemical properties, such as surface charge.
Assessments of the extent to which such modifications influence nTiO2 on acute
and chronic toxicity are needed to understand the potential environmental risks
these variously modified nanoparticles may pose. Assessment of the effects of
various nTiO2 surface modifications on mobility and reproduction of Daphnia
magna was thus the aim of this study. Daphnia acute toxicity tests were performed
according to the OECD guideline 202, using synthetic medium (M7).The acute
tests were conducted using seven test compound concentrations (0.1-100 mg L -1)
and untreated control (M7). After exposure for 24 h and 48 h the immobilization
rate for individuals was calculated. The 24 h and 48 h EC 50 (immobilization) values
were calculated using SigmaPlot® software. Daphnia magna reproduction tests
were performed according to the OECD guideline 211. Neonates were exposed for
21 d under the following concentration of nTiO2: 0 (control), 0.03, 0.1, 0.3, 1,
3mgL-1. The chronic effects endpoints monitored were criteria used to evaluate the
reproduction of D.magna including total living offspring per adult animal. The
survival and body length of adult animals were documented during the exposure
period. After incubation for 24 hours high nTiO2 concentrations of 100mgL-1 and
30mgL-1 caused less than 20% and 10% immobilization, respectively, and no
significant mortality was found. EC50 values were greater than 100 mgL-1. After 48
hours of exposure to nTiO2+PEG significant immobilization was observed (EC50
40.07mgL-1). The results demonstrated that nTiO2 (core) without modification,
nTiO2+PEG group and nTiO2+NH3 surface treatment, even at the low
concentrations of 0.1 mg L−1, 0.3 mg L-1 and 1 mgL-1, respectively, showed
significantly (p

SETAC Europe 25th Annual Meeting Abstract Book

TU248
Evaluation of environmental toxicity for surface-modified silver nanoparticles
on aquatic organisms
Y. Jung, Convergence Environment Team; S. Baik, KIST Europe / Convergence
Environment Team; C. PARK, Korea Institute of Science and Technology Europe /
Convergence Environment Team Environment Bio Group; S. Kim, KIST Europe /
Chemical Management Lab
With the increased use and application of surface modified silver nanoparticles
(AgNPs), many concerns have been raised for their toxicity after releasing and
discharging to aquatic ecosystems which may pose possible risks to the
environment. Therefore, in this study, ecotoxicological evaluation of
surface-modified AgNPs on aquatic organisms was conducted. Aquatic organisms
for the ecotoxicological evaluation were luminescent bacteria and Daphnia magna,
and four different surface coated AgNPs with the same core diameter of about 20
nm were used. Surface coating materials for AgNPs were citrate (Cit), tannic acid
(Tan), polyethleneglycol (PEG), and branched polyethleneimine (BPEI) and ζ
potentials of those NPs were -27.1 mV, -10.7 mV, -20.5 mV, and 18.3 mV,
respectively. For an acute (15 min) ecotoxicological screening test, luminous
microbial array for risk assessment (LumiMARA), which consists of 2 fresh water
and 9 marine bacteria, was applied. The tendency of toxic effects for target AgNPs
on the marine bacteria are following order; BPEI-AgNPs > PEG-AgNPs >
Tan-AgNPs > Cit-AgNPs, resulting on the positively charged AgNPs with higher
salt stability showed more toxic on those marine luminescent bacteria. The other
acute (48 h) ecotoxicological test was conducted using Daphnia magna as the
aquatic organisms in accordance with OECD guideline 202. Mortality and
immobility of Daphnia magna exposed to target AgNPs were investigated. 50%
effective concentration (EC50) and 50% lethal concentration (LC50) of BPEI-AgNP
on Daphnia magna were calculated as 20.38 µg/L and 64.19 µg/L, respectively, and
EC50 for Cit-AgNP was calculated as 110.64 µg/L. However, there is still
insufficient understanding of main factors which influence the organisms. The NPs
size, surface coating materials or ions released from NPs as well as reactive oxygen
species (ROS) can contribute to toxicity of AgNPs to the organisms. Furthermore,
regarding the safety of AgNPs with environmentally relevant conditions, it is
necessary to deliberate more complicated matrix considering pH, ionic strength,
organic matters, etc. Prior to the critical assessment of the mechanism, we tried to
identify the quantification and size distribution of AgNPs taken up by organisms in
the test media by inductive coupled plasma mass spectrometry (ICP-MS).
TU249
The eco-corona mediated uptake and impacts of so-called "Future
Nanoparticles" on Daphnia magna
F. Nasser, University of Birmingham / Geography Earth and Environmental
Science; E. Valsami-Jones, The Natural History Museum; I. Lynch, Univeristy of
Birmingham / Geography Earth Environmental Science
Nanoparticles (NPs) can be defined as having at least one external dimension
between 1-100nm. Due to their small size, NPs have a large surface area to volume
ratio giving them unique characteristics that differ from bulk material of the same
chemical composition. As a result these novel materials have found numerous
applications in areas such as drug delivery, medicine and electronics. Previous
research has been conducted on legacy NPs such as silver which acts as an
antimicrobial agent; gold which is used in cancer therapy and; carbon nanotubes
which provides heightened capacity for drug delivery. On the horizon is research on
so-called “future or next generation NPs” which are being developed to display a
variety of shape, morphology, behavioural and other properties that are not
provided by legacy materials. There is extremely limited research on the interaction
of future NPs with the environment or biological organisms, or indeed on whether
existing approaches to assessing quasi-spherical or rod-shaped materials are
applicable to or relevant for such advanced architectures and hybrid compositions.
Nanoparticles may adsorb substances from the environment to form an ecocorona,
which ultimately changes the NP identity and how it can interact with organisms.
New nanomaterial shapes or architectures may impact what bio- or eco-molecules
can adsorb to its surface and can considerably change NP interactions with
organisms and/or their membrane receptors. Optimisation of protocols has been
performed using simple COOH- and NH2-modified spherical polystyrene
nanoparticles (intended as negative and positive controls, respectively) in order to
assess the secretion of biomolecules in response to the presence of nanoparticles
and their impact on nanoparticle uptake. Impact of nanoparticle shape
(morphology) is also assessed using gold NPs of a range of morphologies (rods,
stars, prisms etc.) to determine the impact of NP shape on the initial ecocorona
composition, the NP interaction with daphnia magna, and the “final” ecocorona
following exposure to daphnia magna in order to fingerprint the ecocorona
evolution.
TU250
Effects of nano-stressors on oxidative stress in crustaceans: enzyme activity in
the tissues of Potamonautes warreni
C. Walters, CSIR / Natural Resources and the Environment; E.J. Pool, University of
The Western Cape; V. Somerset, NRE
The increasing use of nanotechnology emphasizes the need to understand and
clarify the environmental impacts of nanomaterials (NMs). Silver nanoparticles
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(AgNPs) are one of the most prevalent manufactured NMs used in a variety of
consumer products. As such, their widespread applications will inevitably lead to
their increased release into the environment. Reactive oxygen species (ROS) are the
most studied biomarkers to evaluate the biochemical alterations by contaminants
(such as NMs) on aquatic organisms. Studies on oxidative stress in crustaceans and
other aquatic organisms have widely been used as ecotoxicological indices to assess
the environmental risk produced by chemical and environmental stressors.
Antioxidant enzyme responses and oxidative stresses were assessed in the gills and
hepatopancreas of the freshwater crab Potamonautes warreni following exposure to
AgNPs at room temperature. Responses were evaluated through activities of
antioxidant enzymes, i.e. superoxide dismutase (SOD), catalase (CAT) and
glutathione S-transferase (GST). The results indicated inhibitiion of SOD activity
with increase AgNP concentration and was generally higher in the gills when
compared to the hepatopancreas. For the latter, the converse was true for GST. In
the gills, GST activity followed the trend: 100 µg/mL group < control group < 10
µg/mL group, while the hepatopancreas had the following trend: 10 µg/mL group <
100 µg/mL group < control group. CAT activities initially increased and
subsequently decreased with increasing AgNP concentration. Collectively, the
results suggest that the antioxidant defences of P. warreni were significantly
affected by exposure to environmentally-relevant concentrations of AgNPs.
TU251
Absorption and distribution of ingested silica nanoparticles in Blattella
germanica: a potential carrier in the development of nanopesticides
I. Biagioni, M. Ochoa-Zapater, Universitat de Valencia / Dpt Biología Funcional y
Antropología Física; A. Ribera, Universitat de Valencia / Instituto de Ciencia
Molecular; A. Torreblanca, University of Valencia / Department of Animal
Biology; F. Romero, Universitat de Valencia / Dpt Química inorganca; I. Varo,
Spaish Research Council (CSIC) / Biology culture and pathology of marine
species; M. Garcerá, Universitat de Valencia / Dpt Biología Funcional y
Antropología Física
The rapid advances in nanotechnology have provided a wide range of nanomaterial
with unique properties that open new possibilities of application in medicine,
agricultural productivity and pest control. Nanoparticles can be used in agriculture
as insecticide carriers in order to improve efficiency, reduce environmental
pollution and the impact on non-target organisms of conventional pesticides.
Mesoporous silica nanoparticles could be promising candidates as carriers due to
the tridimensional open network structure that allows to store and controllably
release active agents. We investigate penetration, absorption and distribution of
mesoporous silica NPs marked with the fluorophore rhodamine B in the digestive
tract of the model insect Blattella germanica. Silica NPs administration was carried
out through food and insects were frozen at different exposure times at -80oC.
Finally, insects were dissected and analyzed using an Olympus FV1000
fluorescence confocal microscope with 10x and 60x objectives. It was confirmed
the presence of silica NPs in the alimentary canal. Furthermore NPs were observed
in the enteric caeca suggesting that silica nanoparticles could cross the peritrophic
membrane in Blattella germanica. It is likely the presence of silica NPS in other
organs although it has not been confirmed yet.
TU252
Effect of freshwater algal growth stage on physicochemical properties,
transformations, and toxicity of iron nanoparticles
A.S. Adeleye, University of California, Santa Barbara / Bren School of
Environmental Science Management; L.M. Stevenson, Ecology Evolution and
Marine Biology; Y. Su, Tongji University / State Key Laboratory of Pollution
Control and Resources Reuse; R.M. Nisbet, UCSB / Ecology Evolution and Marine
Biology; A.A. Keller, Bren School of Environmental Science and Management
A number of pilot and full scale field studies have shown that nanoscale zero-valent
iron (nZVI) and its derivatives are promising for remediation of several important
environmental pollutants. However, there is still a lot of uncertainty about the
implications of injecting high concentrations of these engineered nanomaterials
(ENMs) into the natural environment. The implications of ENMs in the
environment are controlled mainly by the ENMs’ physicochemical properties,
stability, transformation, and the bioavailability of their different transformation
products. In this study, the physicochemical properties of sulfide/silica-modified
nZVI (FeSSi) were compared in both fresh algal media (Day 1 media) and media in
which Chlamydomonas reinhardtii had been grown for 11 days (Day 11 media) in
order to elicit the effect of organic matter produced by the freshwater algae. In
addition, dissolution and transformation of FeSSi particles were investigated for a
month in Day 1 and Day 11 media inoculated with C. reinhardtii, while monitoring
the response of both sets of cultures. Hydrodynamic diameter and zeta potential
data suggested that FeSSi particles were coated by organic matter in the Day 11
media, which increased the particles’ colloidal stability. This was confirmed by
aggregation and sedimentation kinetics experiments. Dissolved Fe detected in Day
1 media was an order of magnitude higher than that in Day 11 media; and X-ray
diffraction analyses confirmed slower oxidation of FeSSi in Day 11 cultures.
Regarding toxicity, lesser impact of FeSSi was observed on algal growth rate in
Day 11 media than in Day 1 media. This study shows that the growth stage of algae
at which they are exposed to ENMs may have a strong effect on the
physicochemical properties, transformations, and toxic effects of the particles.
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TU253
DNA changes in Pseudomonas putida induced by zirconium oxide
nanoparticles using RAPD analysis
M. Załęska-Radziwiłł, Warsaw University of Technology / Department of Biology;
N. Doskocz, Warsaw University and Technology / Department of Biology
Unique properties of nanoparticles, such as, among others, their small size, a large
mechanical resistance,a high surface to volume ratio, a higher chemical reactivity,
make usable products produced by nanotechnology extremely attractive compared
with those obtained by traditional methods. With the arrival of nanomaterials and
their wide application there is a great risk of exposure of organisms in ecosystems to
this type of contamination. Research has been conducted to determine the
genotoxicity of zirconium oxide nanoparticles towards Pseudomonas putida
bacteria using RAPD-PCR method (Random Amplification of Polymorphic DNA).
The results were compared with the effects of the impact of the macro form of the
compound on DNA. The PCR reaction used the following primers: OPA 2, OPA
10, OPA 9 and OPA 18 of a random nucleotide sequence. On the basis of RAPD
profiles using primer OPA 2 and OPA 10 the research demonstrated mutagenic
action of the tested nano-compound. The obtained profiles of RAPD bands are
different from the negative control by over 16,7 % to 7,3 % for primer OPA 2 and
by 14,3 % for primer OPA 10. Using the remaining primers RAPD bands the
profiles for the samples with the nano-compound and the negative control varied to
a small extent. This study showed a decrease in the genetic stability of DNA (GTS,
%) after treatment of the bacteria nano-ZrO2 as compared with the negative control.
GTS value for the nano-ZrO2 was 78,1 % (1000 mg/l, 100mg/l, 10 mg/l). In the
remaining concentrations of nano-ZrO2 GTS remained was 82,3 %. The results
showed that the nano-ZrO2 can induce modifications of the genetic material to a
greater extent than the same compounds in the macro form.
TU254
Acute effects of gold nanoparticles and fluoxetine on Mytilus galloprovincialis
L.G. Luis, CESAM & Department of Biology / Department of Biology; A. Barreto,
CESAM Department of Biology; T. Trindade, University of Aveiro / Department
of Chemistry; A.M. Soares, Universidade de Aveiro / Department of Biology and
CESAM; M. Oliveira, Laboratory of Ecotoxicology and Ecology
One of the main challenges that ecotoxicologists currently face is to understand
how contaminants of emerging concern such as human pharmaceuticals and
nanoparticles will affect the health of the environment and ultimately human health.
This study was designed to investigate the acute effects of gold nanoparticles
(GNP) with a citrate (cGNP) or a polyvinylpyrrolidone (PVPGNP) coating alone or
in combination with the antidepressant fluoxetine, on biomarkers of neurotoxicity,
oxidative stress and damage, biotransformation and energetic metabolism of the
mussels Mytilus galloprovincialis. Mussel specimens with 4.3±0.4 cm (mean
length ± standard deviation) were caught in a reference site and allowed to
acclimate for 2 weeks, without feeding, to the laboratory conditions, in 80 L glass
aquaria containing continuously filtered artificial saltwater (35 g.L-1) in a
temperature controlled room (20 ºC). Animals were exposed to gold (ionic form),
GNP (CGNP or PVPGNP), or fluoxetine, and mixture of fluoxetine and PVPGNP
in 96 hours bioassays with medium renewal every 24 hours. Overall, data suggest
that GNP may alter the assessed biochemical responses (e.g. cholinesterase,
glutathione S –transferases, glutathione reductase and Status of lipid peroxidation)
either alone or in combination with the fluoxetine concentration. . Keywords:
biomarkers, gold nanoparticles, Mytilus galloprovincialis, pharmaceuticals.
Acknowledgments: This research was supported through the COMPETE –
Operational Competitiveness Programme and national funds through FCT –
Foundation for Science and Technology, under the project “NANOAu - Effects of
Gold Nanoparticles to Aquatic Organisms” (FCT PTDC/MAR-EST/3399/2012)
(FCOMP-01-0124-FEDER-029435), “PEst-C/MAR/LA0017/2013” and
“Pest-C/CTM/LA0011/2013”; L.G. Luis has a fellowship from FCT
(BI/UI88/6881/2014); M. Oliveira has a post-doc fellowship from FCT
(SFRH/BPD/85107/2012) supported by the European Social Fund and national
funds from the “Ministério da Educação e Ciência (POPH – QREN – Tipologia
4.1)” of Portugal.
TU255
Fate of dissolved and nanoparticulate silver in fresh and brackish waters using
a radiolabeling technique
E. Pelletier, University of Quebec, Rimouski / ISMERUQAR; I. Desbiens,
University of Quebec, Rimouski / ISMER; C. Roleau, Peches et Oceans Canada
The chemistry of silver nanoparticles (AgNP) in natural waters is far more complex
than first expected with the presence of poorly characterized dissolved and
particulate organic matter and natural inorganic colloids (< 450 nm). Basic data
such as adsorption/desorption coefficients and aggregation/attachment efficiencies
are not available and cannot be predicted theoretically. In an attempt to provide new
data on the adsorption/desorption of silver ions (Ag+) and aggregation/attachment
of AgNP in natural waters with added clay particles, a series of laboratory
experiments was conducted using gamma-emitting 110mAg as a radiotracer to
prepare citrate-coated 110mAgNP (20 nm) and solutions containing free ions 110mAg+.
Very early mixing process of river waters (containing Ag+ or AgNP, dissolved
organic matter and clay suspension (Na-Montmorillonite Swy-2)) with coastal
waters was mimicked by adding between 0.3 and 4% of natural unfiltered coastal
waters (29 PSU) to the freshwater suspension and the % retention of 110mAg on 0.45
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µm MCE filter was determined as a function of time. Desorption of Ag+ and
disaggregation/dissolution of AgNP were determined by adding a few mg of clay
particles (previously exposed to 110mAg+ or 110mAgNP in freshwater for 18 to 24h) to
river, brackish and coastal waters and amount of 110mAg was determined in filtrates
as a function of time. As expected, the % adsorption of 110mAg+ on clay particles and
filter decreased sharply (from 75 to 10%) as ionic strength increased slowly at the
beginning of the mixing with coastal waters due to the formation of silver
chloro-complexes. However, the addition of only 0.3% of coastal waters to
freshwater suspension of AgNP induced a strong and quick aggregation/attachment
to clay particles and over 80% of 110mAgNP were recovered on filters with no
obvious changes with time. When clay particles with already adsorbed 110mAg+ are
added to river and brackish waters, a large proportion (65-90%) of labelled silver is
recovered in filtrates indicating an important desorption even in freshwater.
Similarly, when clay particles with already adsorbed 110mAgNP are added to river,
brackish and coastal waters, between 75 to 90% of labelled 110mAg is recovered in
filtrates indicating an important disaggregation of AgNP going trough filter and/or
a dissolution process during the 24h adsorption period. These data are being
incorporated in a model of the environmental fate of AgNP at the river/ocean
frontier.
TU256
Effects of different feeding media and nano-TiO2-particles on the food uptake
of Caenorhabditis elegans
K. Samet, HAW- Hamburg / Medical Engineering; J. Angelstorf, Hamburg
University of Applied Sciences; S. Heise, Hamburg University of Applied Sciences
/ Life Sciences
Even though the amount of industrially manufactured nano-particles used in e.g.
consumer products has been increasing steadily over the last years, information on
ecotoxicity is limited. Simulating the accumulation of nano-scale titanium dioxide
(n-TiO2) in rivers, Gottschalk et al. (2009) calculated an accumulation of 1.4 mg /
kg a year in European sediment. This is 1000 times higher than the accumulation of
other nano-materials. Lowest observed effect concentration of n-TiO2 to
reproduction of C. elegans was 10 mg / L. n-TiO2 agglomerated in the nematode’s
intestine in the absence of bacteria. Bacterial cells showed a potential protective
function to the intestinal cells of C. elegans against accumulation with n-TiO2. A
fluent defecation was observed as indicated by the uptake and transport of
microspheres along the intestine (Angelstorf et. al, 2014). This study focuses on the
mode of action of n-TiO2 during exposure of the nematode Caenorhabditis elegans
and the discrimination between the effect of bacterial cells and their extracellular
polymers on n-TiO2 in the nematode’s intestine. Results of different feeding
experiments, indicating the effect of different combinations of n-TiO2, exopolymers
and bacterial cells on the uptake, agglomeration and toxicity of n-TiO2 could help to
elucidate one mode of action of nano-scale titanium dioxide in organism. Following
the standardized bioassay ISO 10872 with n-TiO2 in a concentration of 100 mg / L
as test-material and different feeding experiments with the bacteria Escherichia coli
resulted in digestive problems observed by the uptake and transport of
microspheres as indicator for the digestion process in the nematode’s body.
Digestive problems and growth inhibition were observed in the test-organism
during exposure to n-TiO2 with and without extracellular polymers as feeding
medium. Feeding nematodes with extracellular polymers caused also an inhibition
in growth compared to the nematodes fed with bacterial cells. As indicated by the
uptake of microspheres the attenuation of n-TiO2 agglomeration in the intestine of
C. elegans was not caused by bacterial exopolymers but probably by bacterial cells.
TU257
Interaction of Nanomaterials with Telomere in Caenorhabditis elegans
N. Chatterjee, Q.N. Choudhry, University of Seoul; J. Choi, School of
Environmental Engineering Graduate School of Energy and Environmental system
Engineering
Alterations in telomere, DNA-protein structures that cap the ends of chromosomes,
dynamics and length are associated with genomics instability, cancer and various
age related diseases. Evidences are rapidly increasing that telomere homeostasis
might be affected by environmental and occupational exposures of chemicals, such
as, air pollution (i.e, particulate matter (PM), benzene/ toluene, polycyclic aromatic
hydrocarbons (PAHs), N-nitrosamines, pesticides, lead, chromium, arsenic, etc).
Now-a-days, it is well established fact that the enormous nano-biological
interactions could possess a potential threat to environmental and human health due
to the increasing use of naomaterials. The aim of the present study was to
investigative the effect of engineered nanomaterials on telomere homeostasis in the
in vivo Caenorhabditis elegans, the nematode, models. We screened the life span of
the trt-1 (the telomerase mutant) and mrt-2 (possess shortening of telomere with
each generations) mutants with several nanomaterials (metallic nanoparticles –
AgNP, AuNP; carbon nanomaterials – MWCNTs, graphene nanos, oxide
nanomaterials – TiO2, SiO2) with. Among all the tested nanomaterials SiO2 and
single layer graphene oxide (SLGO) were found as the most sensitive one to cause
decrease in life span of the telomere related mutants. Moreover, both SiO2 and
SLGO displayed lipofuschin accumulation, an aging biomarker, in a dose
dependent manner in both trt-1 and mrt-2 strains. Taken together, our results
showed that nanomaterials could accelerate telomere shortening and in turn aging
or age related diseases. \n Acknowledgement: This work was supported by the
‘Basic Science Research Program (2013R1A1A2057534)’ through the National
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TU258
The influence of soil properties on particle fate of silver nanoparticles and
their toxicity to C. elegans and E. coli
C. Schultz, Centre for Ecology and Hydrology; M. Matzke, Centre for Ecology &
Hydrology (NERC) / Molecular Ecotoxicology; J.M. Unrine, University of
Kentucky; D. Spurgeon, Centre for Ecology & Hydrology; C. Svendsen, CEH,
Wallingford / Pollution and Ecotoxicology
Due to their high reactivity manufactured nanoparticles will likely undergo various
transformations after entering the environment. Such transformations will affect
their fate and behaviour, such as dissolution, agglomeration and sedimentation,
which can in turn influence their bioavailabilty and resultant toxicity. It is therefore
important to consider the effect of environmental properties on nanoparticle
chemistry and form to understand how exposure relevant particles are presented to,
and taken up by, organisms. The effect of soil properties on the toxicity of two
silver nanoparticles (AgNPs) to C. elegans and E. coli strain OP50 was investigated
by performing exposures in pore waters extracted from soils of different chemistry.
Soil properties assessed were soil organic matter content (4.18% vs. 16.70%) and
pH (pH 4.8 vs. 6.1 vs. 7.2) and the particles used were a small 3-8 nm
un-functionalised AgNP (3-8Ag) and a larger 52 nm PVP-coated AgNP (52PVP).
Effects on the nanoparticle agglomeration state and stability over time was assessed
using asymmetric field flow fractionation (AF4) and UVvis absorbance
measurement. Nematodes were exposed as gravid adults to a range of
concentrations of the particles as well as ionic silver for 72 h and their reproductive
toxicity was subsequently assessed. The results of the nematode toxicity tests
showed ionic silver had a higher toxicity than the tested AgNPs, with EC 50
concentrations being at least a magnitude lower across all the tested pore waters,
whereas there was little difference in toxicity between the two AgNPs and no
distinct pattern between soils. Increasing soil organic matter content significantly
decreased the toxicity of 3-8Ag while it increased that of AgNO3. Soil pH of the
extracted pore waters significantly changed the toxicity of ionic and both silver
nanoparticles, with highest toxicity observed at the lowest pH, for both AgNPs
there was a 10 fold decrease in EC50 concentration. The bacterial toxicity testing is
still ongoing. Nanoparticle characterisation with UVvis spectroscopy revealed only
a slight agglomeration dynamics independent of soil properties for 3-8Ag, while
higher organic matter and low pH appeared to stabilise the 52PVP particles in
suspension. Overall both soil organic matter content as well as pH had a
nanoparticle dependent effect on fate as well as toxicity to C. elegans, however,
there appears to be no clear connection between the measure particle properties and
their effect.
TU259
The Effects of Silver Nanoparticles and Silver Nitrate on Plants, Collembola
and Earthworms in Soil
J. Velicogna, Biological Assessment and Standarization Section; J. Princz,
Environment Canada / Biological Assessment and Standarization Section; E.
Ritchie, Environment Canada; R.P. Scroggins, Environment Canada / Biological
Methods; H.V. McShane, McGill University / Dept of Natural Resource Sciences
A suite of soil toxicity tests were completed to examine and compare the effects of
commercially available 20 nm PVP (0.3%) coated silver nanoparticles (AgNP) to
ionic silver (Ag+, as AgNO3)in a sandy-loam field soil. Plant tests examined effects
on emergence and root and shoot growth (length and dry mass) of Elymus
lanceolatus and Trifolium pratense. Invertebrate tests examined survival and
reproduction in Folsomia candida and Eisenia andrei, as well as bioaccumulation
for E. andrei. Elymus lanceolatus, T. pratense and F. candida were more sensitive
to the Ag+ exposures, relative to the AgNP for all measured endpoints. However,
effects on juvenile production and dry mass of E. andrei were comparable upon
exposure to both Ag+ and AgNP, and were the most sensitive test organisms in
general. For example, E. andrei reproduction was significantly affected when
exposed to ≥49 mg/kg AgNP, whereas the EC50 was 29 mg/kg Ag+ (when exposed
to AgNO3). When considering bioaccumulation metrics, for both forms of Ag
(AgNP and Ag+), a rapid uptake was observed in earthworms when exposed to 4
mg/kg Ag during the first week of the uptake phase. The bioaccumulation factor at
the end of the uptake phase (i.e., day 21) was 0.71 and 0.80 for AgNO3 and AgNP,
respectively. Silver in tissue remained significantly higher than background levels
throughout the elimination phase with 48 and 96% remaining in the AgNO3 and
AgNP exposed worms, respectively. Transmission electron microscopy (TEM)
confirmed that AgNP were present in tissue at the end of the 21 day uptake phase.
Further efforts will be directed towards the evaluation of AgNP in biological tissue,
and will include a comparison and evaluation of AgNP when added to soil through
the application of contaminated biosolids, the route through which AgNP are likely
to enter into the environment.
TU260
Toxicokinetics and Toxicodynamics of Silver Nanoparticles in Enchytraeus
crypticus
E. Topuz, VU University Amsterdam / Department of Ecological Science; C. van
Gestel, VU University Amsterdam / Ecological Science
Silver nanoparticles (AgNPs) are used in numerous consumer products and may
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end up in ecosystems [1], especially in sediments due to agglomeration over time,
depending on surface water properties [2]. AgNPs that enter wastewater treatment
plants mostly partition in the sewage sludge fraction during treatment [3]. Since in
many countries sewage sludge is applied to soil it is urgent to investigate effects of
AgNPs on soil organisms.Investigation of the relationship between the toxicity and
internal concentration of organisms might be more beneficial since external
concentration is affected by environmental conditions [4]. Enchytraeids are
essential for the functioning of the ecosystem and sensitive to the numerous
stressors [5], with Enchytraeus crypticus being a suitable model for soil ecotoxicity
testing [6]. The aim of this study is to investigate the toxicokinetics and
toxicodynamics of AgNPs in Enchytraeus crypticus. By performing experiments in
water and soil, results will provide insight on the role of porewater in the exposure
of Enchytraeus crypticus to AgNPs.Citrate coated and polyvinylpyrrolidone coated
AgNP are tested to compare the effects of coating materials on the survival of
Enchytraeus crypticus. AgNO3 is tested as an ionic control. For the first
experiments, quartz sand is used as a test medium to avoid the effects of soil
properties on the bioavailability of AgNPs [4]. The effect of exposure time on the
bioaccumulation and toxicity of AgNPs and AgNO3 is determined. Animals and
test media are analysed for total silver concentrations to assess uptake and
elimination rate constants. LC50s are calculated and the relationship between
survival and time is analysed applying a logistic survival model. Survival will also
be related to internal Ag concentrations in the surviving animals. In the later
experiments, enchytraeids are exposed to the same AgNPs and AgNO3 in different
soils and by measuring Ag concentrations in the animals, results of solution and soil
experiments are linked together. References [1] Gottschalk, F., et al. 2013.
Environmental Pollution, 181, 287-300. [2] Topuz, E., et al., 2014. Environmental
Pollution, 193, 37-44. [3] Kaegi, R., et al., 2013. Water Research, 47, 3866-3877.
[4] He, E. & van Gestel, C.A.M., 2013.Environmental Toxicology and Chemistry,
32(8), 1835-1841. [5] Didden, W. & Römbke, J., 2001. Ecotoxicology and
Environmental Safety, 50, 25–43. [6] Castro-Ferreira, M.P., et al. 2012.
Chemosphere, 87,1222–1227.
TU261
Toxicity and bioaccumulation of Ag NPs in the isopod Porcellionides
pruinosus
P.d. Tourinho, University of Aveiro / Department of Biology CESAM; P.V. Silva,
Department of Biology CESAM; C. van Gestel, VU University Amsterdam /
Ecological Science; A.M. Soares, Universidade de Aveiro / Department of Biology
and CESAM; S. Loureiro, Universidade de Aveiro / Biology
Silver nanoparticles (Ag NPs) are widely used in nanotechnology industry and
consumer products. Due to release from Ag NP-containing products, nanoparticles
may enter the soil compartment. Soil properties have a great influence on NP
behaviour, and can also have great influence on NP toxicity. This study aimed at
assessing the effects of soil properties on the toxicity of Ag NPs and ionic Ag (as
AgNO3) to isopods, using three natural soils. Moreover, to understand Ag
bioaccumulation, toxicokinetic tests with Ag NPs and AgNO3 were conducted in
one soil. Three soils were used in the toxicity tests, with organic matter content
ranging from 1.6 to 13% and pH from 5.5 to 6.7. Specimens of the isopod
Porcellionides pruinosus (>12 mg) were exposed to Ag NPs and AgNO3 in
avoidance behaviour and feeding inhibition tests. For the toxicokinetic study, Lufa
2.2 soil was spiked with Ag NPs and AgNO3 at nominal concentrations of 30 and 60
mg Ag/kg. Isopods were exposed to an uptake phase for 21 days, followed by an
elimination phase for another 21 days. Uptake (k1) and elimination (k2) rate
constants were estimated using a one-compartment model, fitted simultaneously to
uptake and elimination data. Total Ag concentrations in isopods from the feeding
inhibition and toxicokinetic tests were determined by Atomic Absorption
Spectrometry (AAS). The isopods were able to detect and avoid Ag at relatively
low soil concentrations, but they were more sensitive to AgNO3. AC50 values
ranged from 4.2 to 18 mg Ag/kg for Ag NPs, and from 1.4 to 14 mg Ag/kg for
AgNO3. Soil properties did not have influence on avoidance behavior. Food
consumption was dose-related decreased, with higher EC50s found in the soil with
higher organic matter content and pH level. It may suggest that dissolved Ag
released from NPs played an important role in determining Ag NP toxicity. Effects
on biomass were related to Ag body concentration, but this relationship was not
significant for Ag NPs and weak but significant for AgNO3. Our results show a
clear difference in toxicity between Ag NPs and AgNO3. We therefore conclude
that ionic Ag poses a greater risk to isopods than Ag NPs. On the other hand, Ag
uptake from both Ag NPs and AgNO3 was similar, as shown by the results of the
toxicokinetic test. Also, Ag elimination was very slow and did not differ between
Ag forms. Isopods have an extremely high Ag accumulation capacity, suggesting
the presence of an efficient Ag storage compartment.
TU262
Uptake and effects of TiO2 nanostructures in the soil-plant system
E. Tassi, ISE-CNR / Institute of Ecosystem Studies; S. Detti, University of Rome
Tor Vergata / Department of Business Engineering Mario Lucertini; R. Pini,
National Research Council of Italy / Institute of Ecosystem Studies; A. Bianco,
University of Rome Tor Vergata / Department of Business Engineering Mario
Lucertini
Nanomaterial products become waste and could be accumulated in the
environment, being soil one of the final sink at the end of their life cycle. Soil is
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susceptible to the accumulation of TiO2-NPs directly from fertilizer and/or plant
protection products or indirectly from the use of wastewater sewage sludge as
manure. Moreover, NPs uptake by agronomic cultures and their translocation to
edible plants represent a direct way to transfer them into the food chain. Although
several studies investigated the accumulation and effects of TiO2-NPs on different
plant species, few were conducted in real farm soil and studied in the soil-crop
system. It is known that both TiO2-NPs and soil OM are ubiquitous for the
environment, thus the importance of studying this aspects in real matrices. Soil
organic matter present or added to the soil to improve fertility could be an important
factor that influence the mobility and transference of NPs into the food chain. This
study shows the preliminary results on the uptake and effects of TiO2-NPs in crop
species growing in agronomic soil with different OM content. Standard
germination tests for sorghum and cress were performed in soil matrixes containing
different amount of pristine TiO2-NPs. Moreover, sorghum and pea species grew
for 30 days in controlled laboratory conditions in soils with and without organic
fertilization and different amount of NPs added (0, 200, 400 and 800 mg/kg soil). In
those microcosm growing tests the effect of NPs and OM added to soil were
analysed in both plants (Ti accumulation and translocation in plant tissues, biomass,
macronutrients content) and soil (bioavailable P and Ti). ICP-OES and UV-Vis
techniques were used for the analysis of titanium and phosphorus, respectively.
Generally, the germination tests performed in cress showed no significant root
inhibition, even though at 800 mg/kg TiO2-NPs added to the soil without organic
fertilization a low inhibition effect was observed respect to the control soil (no
TiO2-NPs added). In the soil with higher OM content the concentration of 200 and
400 mg/kg TiO2-NPs showed also a slight root inhibition. The roots of both
sorghum and pea plantlets showed an increased Ti concentration as a result of
increased NPs concentration in soils. A tendency of reduced bioavailable P were
found in increased amount of TiO2-NPs added to soil without OM fertilization after
the growth of sorghum plants.
TU263
A floodplain mesocosm system linking fate and effects of engineered
nanoparticles at the aquatic-terrestrial interface
Z. Steinmetz, Universität Koblenz-Landau / Environmental and Soil Chemistry; G.
Metreveli, Institute for Environmental Sciences Group of Environmental and Soil
Chemistry; H. Vogel, Helmholtz Centre for Environmental Research UFZ /
Department of Soil Physics; M. Bundschuh, Department of Aquatic Sciences and
Assessment Swedish University of Agricultural Sciences / Department of Aquatic
Sciences and Assessment; W. Manz, German Federal Institute of Hydrology; T.
Baumann, Technische Universität München / Institute of Hydrochemistry; R.
Schulz, University of Koblenz-Landau / Institute for Environmental Sciences; F.
Lang, Albert-Ludwigs-Universität Freiburg / Institute of Forest Sciences Chair of
Soil Ecology; S. Klitzke, Federal Environment Agency; F. Seitz, Inst. for
Environmental Sciences / Institute for Environmental Sciences; R.R. Rosenfeldt,
Uniersity of Koblenz-Landau, Institute for Environmental Sciences / Institute for
Environmental Sciences; G.E. Schaumann, University of Koblenz-Landau /
Institute of Environmental Sciences
Once released into the environment, engineered nanoparticles (ENPs) will undergo
chemical and physical transformation processes. The fate, ecotoxicological
potential, and mobility of ENPs in environmental compartments will be influenced
predominantly by their aging and current speciation status. In order to understand
the aging mechanisms and impact of ENP transformations on their distribution and
bioavailability in real environmental systems, mesocosm studies can be helpful. A
floodplain mesocosm system was developed to assess the fate and effects of ENPs
at aquatic-terrestrial interfaces. It is designed for linking aquatic and terrestrial
aging of ENPs with their biological effects in one system under near-natural
conditions. The floodplain mesocosm enables us to perform long-term (several
months) aging experiments with variable environmental conditions including
periodical flooding and drying events. This experimental design offers the
advantage of investigating ENP aging and distribution without interrupting the
aquatic-terrestrial transition pathway. Thereby the artifacts, which can be generated
by separation of these two compartments, can be avoided. The system is run with
natural river water, natural repacked soil but with quartz sand as sediment phase.
Convective water exchange between soil and aquatic compartments occurs at high
water level. On this poster, we will present the design of the mesocosm system
together with the first findings on fate and biological effects of silver nanoparticles.
TU264
Aquatic and terrestrial toxicity of nickel nanoparticles: ion release but
possible nanoparticle related effect
T. Sovova, Institute of Chemical Technology / Department of Environmental
Chemistry; V. Bartunek, Institute of Chemical Technology in Prague / Institute of
Innorganic Chemistry; H. Palková, Institute of Chemical Technology Prague /
Department of Environmental Chemistry; V. Koci, Prague Inst. of Chemical
Technology / Department of Environmental Chemistry
Aquatic ecotoxicity of engineered nanoparticles (NPs) have been extensively
studied but terrestrial toxicity as well as behaviour of NPs in soil environment is
still not well described. This study evaluated aquatic (Daphnia magna,
Desmodesmus subspicatus) and terrestrial (Folsomia candida, Enchytraeus
crypticus) toxicity of nano and bulk Ni particles, and Ni2+ as (NiSO4). Moreover,
the amount of dissolved and bioavailable Ni (through 0.01M CaCl2 extraction) was
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assessed in aquatic and soil test media, respectively. For the aquatic species, the
values of toxicity indexes expressed using nominal concentrations showed a
significantly higher toxicity of ionic form compared to particulate Ni; and the nano
Ni was more toxic than the bulk Ni. When the toxicity was expressed using the
dissolved Ni data, for D. subspicatus, the three Ni forms were equally toxic
suggesting that Ni acts through ion release. For D. magna, the toxicity of the
particulate Ni became significantly more toxic than the Ni; this suggests that apart
from ion release, there might be an additional particle-related effect that depends on
particle size. For the soil species, the nominal toxicity data showed significantly
higher toxicity of ionic Ni that the particulate forms; no particle size related effect
was observed. When expressed using the bioavailable Ni data, the toxicity of the
three Ni forms was equal; this shows that the (nano)particulate Ni in soil acts
through ion release. More research is necessary to confirm as well as to investigate
influence of soil and water properties.
TU265
Effect of repeated applications of TiO2 nanoparticles on their transport and
toxicity to the microbial community in soil columns
A. Richaume-Jolion, M. Simonin, Microbial Ecology Lab UMR; G. Uzu, CNRS
Université Grenoble 1 / LTHE UMR; J.M. Martins, LTHE University of Grenoble
The soil is exposed to nanoparticles (NPs) due to their use in many commercial
products. Chronic exposures lead to an enhancement of NPs concentrations in the
soil rising concern about the environmental risk. The adverse effect of NPs on soil
microorganisms has been reported in various ecotoxicological studies mainly based
on acute exposures. This lack of ecological relevance for soil exposure requires the
set-up of more appropriate systems to study the impact of NPs in conditions closer
to the soil exposure mode actually expected. By using soil columns, we assessed the
influence of single and reapeted applications on the transfer of TiO2-NPs through
soil and we compared the effect of these applications to TiO2-NPs on the abundance
and activity of soil nitrifying microbial community Soil columns consisted in 10 cm
height glass tubes filled with 4.5g of a silty-clay soil. TiO2-NPs suspensions were
prepared in soil solution and injected in soil columns as a single, two and three
exposure conditions with 50, 25 and 16.7 mg L-1 respectively to achieve the same
final concentration. The applications were separated by 15 days of incubation at
28°C. After the last application, all soil columns were cut into layers according to
the depth. Each slice was incubated for two months at 28°C. TiO2-NPs transport
was investigated by measuring the Ti content in column leachates. The effect of
TiO2-NPs on the soil microbial community was assessed by measuring the
nitrifying activity (NEA) and microbial abundance of nitrifiers (ammonia-oxidizing
archaea, AOA, ammonium oxidizing bacteria, AOB and nitrite oxydizing bacteria,
NOB) by qPCR targeting functional genes (amoA, nxrA). After the first application,
we observed that TiO2-NPs are highly retained in soil columns whatever the
concentration of the suspension applied. Nevertheless, TiO2 mobility is higher for
the lowest injection concentrations. Interestingly, repeated applications of the same
concentration limited TiO2-NPs transport. The number of exposures impacted the
microbial community. Triplicated exposure resulted in a significant decrease of
NEA and abundances of AOA, AOB and NOB, whereas no effect was observed for
the others. By different exposure conditions of soil columns, we showed the
influence of repeated exposures on NPs transport. Moreover, we highlighted the
more detrimental effect of the chronic contamination on the nitrification process
than the acute contamination in this soil.
TU266
Impact on Surface Stabilization on the Leaching of Nano-ZnO from
Municipal Solid Waste
T.T. Onay, Bogazici University / Institute of Environmental Sciences; T.
Sakallioglu, I. Temizel, C. Uyguner Demirel, Bogazici University; N.K. Copty,
Institute of Environmental Sciences; B. Demirel, Bogazici University; T. Karanfil,
Clemson University / Department of Environmental Engineering and Earth
Sciences
Nano-scale Zinc Oxide (nano-ZnO) is used in numerous applications ranging from
cosmetics, food products, to paints, ceramics and concrete. The widespread
synthesis and uses of nano-ZnO means that large volumes nano-ZnO will
ultimately end up in landfills after the disposal of these products. Nano-ZnO
however is synthesized with various surface stabilizers depending on its intended
use. The purpose of this study is to evaluate the impact of surface stabilization on
the leaching potential of nano-ZnO within municipal solid waste. Batch
experiments were conducted using fresh solid waste samples from a real municipal
solid waste (MSW) landfill. The waste samples were spiked with different types of
nano-ZnO ranging in concentration between 10 and 100 mg/L. Two different pH
values were considered, namely basic 8-9 and acidic 5-6. The effect of ionic
strength (IS) on the leaching of nano-ZnO was also evaluated. Leachate samples
were regularly collected over a three-day period and analyzed for pH, electrical
conductivity, particle size distribution and Zn content. A kinetic model was
developed to evaluate the deposition and detachment of nano-ZnO onto the solid
surface. The model was used to estimate deposition and detachment coefficients for
various nano-ZnO surface stabilizers. Preliminary results suggest that over the
duration of the tests large fractions of the nano-ZnO were retained within the solid
waste matrix, but that the surface stabilization played an important role on the fate
and transport nano-ZnO. Keywords: Nano-ZnO, leaching, landfill leachate
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TU267
Effect of cerium dioxide, titanium dioxide, silver, and gold nanoparticles on
the activity of microbial communities intended in wastewater treatment
A. Sánchez, L. Delgado, Universitat Autònoma de Barcelona; E. Casals, Institut
Catala de Nanotecnologia; V. Puntes, Institut Català de Nanociència i
Nanotecnologia (ICN2); X. Font, Universitat Autònoma de Barcelona; A.A.
Markeb, Autonomous University of Barcelona; A. Alonso, Autonomous University
of Barcelona / Chemical Engineering; J. Carrera, Universitat Autònoma de
Barcelona
Growth in production and use of nanoparticles (NPs) will result increased
concentrations of these in industrial and urban wastewaters and, consequently, in
wastewater-treatment facilities. Uncertainty about the consequences of the presence
of the NPs on the environment has initiated studies on the effects of nanomaterials
by some facilities that use microorganisms for environmental restoration [5,6].
Several studies have been reported which aimed to determine the toxicity of NPs on
different sentinel organisms such as Daphnia magna [8], bioluminescent bacteria,
and different plant seeds [9–12]. There have been some studies on the entire
lifecycle of NPs including production, use, and release into the environment. It was
shown that a portion of the released NPs finally ends up in the
wastewater-collection systems and then enters biological wastewater-treatment
plants (WWTP) [15,16]. Different treatment operations could help to remove NPs
from wastewater [4], but, it has been demonstrated that NPs can also be found in
sewage sludge [18]. However, the effect of the NPs on the performance of the
wastewater-treatment process has not been studied systematically and including all
the microbial communities involved in wastewater treatment. The present work
investigates, by using respiration tests and biogas-production analysis, the
inhibitory effect of four different commonly used metal oxide (CeO2 and TiO2) and
zero-valent metal (Ag and Au) NPs on the activity of the most important microbial
communities present in a modern WWTP. Specifically, the actions of ordinary
heterotrophic organisms, ammonia oxidizing bacteria, and thermophilic and
mesophilic anaerobic bacteria were tested in the presence and absence of the NPs.
In general, CeO2-NPs caused the greatest inhibition in biogas production (nearly
100%) and a strong inhibitory action of other biomasses; Ag-NPs caused an
intermediate inhibition in biogas production (33–50%) and a slight inhibition in the
action of other biomasses, and Au- and TiO2-NPs caused only slight or no inhibition
for all tested biomasses. Also, the maximum toxicological effect that NPs can
produce in the biological activity of the microbial communities was studied by
calculating the EC50 value. Au-NPs and TiO2-NPs present zero or low toxicity,
while Ag-NPs present an intermediate toxicity (inhibition around 33%).
Knowledge of the EC50 value for each NP should enable us to anticipate changes in
the performance of practical WWTP.
TU268
Emission of metals under colloidal phase in wastes leachates: ICP-AES and
SEM-EDX analysis
a. anderson, University of Toulon / var; S. VILLAIN, University of Toulon; P.
HENNEBERT, INERIS; P. Merdy, University of Toulon / Chemistry
European Union is aiming to promote sustainable long-term progressive reduction
of contaminant discharges to the environment. Potentially toxic elements and
hydrophobic organic contaminants inputs and transfer of metals and organic
contaminants to the environment occur from various sources: domestic, industrial
and urban runoff. Different types of waste are extensively produced all over the
word by industrial and domestic activities, but after disposal, their fate in the
environment is poorly known, especially when pollutant release occurs under
colloidal form. So, a general recommendation to protect the water and soil
environment is that a biodegradability and fate assessment should be required for
these various wastes, in order to determine subsequent implications for the
environment. The complexity and variability in the composition of these wastes
involve to study a large panel of them, since speciation of pollutants considerably
depends on chemical composition, pH, Eh, ionic strength. Speciation, mobility and
toxicity of these pollutants could be quite predictable in the aqueous or particulate
phases, whereas their fate is unsure when they exist under colloidal form. Thus, it is
of great interest to evaluate the composition of metals under colloidal form present
in waste leachates in order to study the phase they are bound to, and finally predict
their behavior and fate. In this context, 5 different wastes were studied: Bauxite
residue, coastal marine sediments, sludge of wastewater treatment plant, crushed
wastes and ashes from household incineration. After leaching, filtrations and
measurement of element concentrations in the microfiltrate and ultrafiltrate
fractions by Inductive Coupled Plasma Atomic Emission Spectroscopy (ICP-AES),
we used Scanning Electron Microscopy- Energy Dispersive X-ray spectroscopy
(SEM-EDX) to specifically detect the phases bound to metals of colloidal size.
Some answers dealing with emission of pollutants from wastes were given.

When organic contaminants interact with particles:
consequences on fate, exposure and effects (P)
TU269
Sorption behaviour of functionalized carbon nanotubes
M. Kah, University of Vienna / Department of Environmental Geosciences; X.
Zhang, University of Vienna; T. Hofmann, University of Vienna / Department of
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Environmental Geosciences
Understanding the interactions between organic contaminants and carbon
nanotubes (CNTs) is essential for evaluating the potential environmental impact of
CNTs (through, for example, facilitated nanoparticle-bound cotransport of organic
contaminants), as well as their potential efficiency as a superior sorbent (e.g., for
waste water treatment, or for use in solid phase extraction cartridges). CNTs tend to
form large aggregates in water. Many industrial applications, however, require
CNTs to be dispersed, which is typically achieved through sonication and surface
functionalization. In addition to such intentional modifications, CNT surfaces can
also be altered when exposed to oxidative conditions, which is likely to occur
during purification treatments and/or after their release into an aquatic environment.
The sorption behavior of a series of functionalized CNTs (-OH, -COOH and -NH2)
has therefore been systematically evaluated using a passive sampling technique
over a wide range of concentrations and dispersion scenarios. Low levels of
functionalization significantly affected sorption affinity for pyrene. Sonication
greatly increased both the sorption affinity and the maximum capacity of all types
of CNTs, to an extent that overwhelmed the differences initially observed (increase
of up to 1.5 orders of magnitude lead to log Kd values close to 9 L/kg). Results
demonstrated that a significant proportion of the CNT surface was unavailable to
pyrene prior to sonication. The presence of humic acids enhanced dispersion but
decreased sorption, especially when combined with sonication. Sorption affinity,
however, remained very high in all cases (log Kd > 7.5 L/kg), suggesting that CNTs
can act as strong sorbents under a wide range of conditions, and may consequently
affect the fate of organic contaminants. Kah et al. (2014) Sci. Total Environ.
497-498, 133-8
TU270
Impact of Humic Acid Coating on Sorption of Naphthalene by Biochars
Z. MENG, W. Xilong, S. Liang, G. Xiaoying, S. Xiaofang, Peking University /
College of Urban and Environmental Sciences; Y. Yu, University of Nevada /
Department of Civil and Environmental Engineering; X. Baoshan, University of
Massachusetts / Stockbridge School of Agriculture; T. Shu, Peking University /
College of Urban and Environmental Sciences
Biochar usually produced as a soil amendment would be introduced to the
environment, which may interact with dissolved organic matter (DOM) like humic
acid (HA) upon contact. Their interactions would alter the physicochemical
properties (i.e. bulk chemical composition, surface functionalities, SA and porosity)
of biochars, thereby affecting their sorption behaviors for hydrophobic organic
contaminants (HOCs) as well as the transport and fate of HOCs. Impact of HA
coating on biochar properties and the associated influence on naphthalene (Naph)
sorption were studied. Coating with HA evidently decreased the sorption capacity
and isotherm nonlinearity of Naph by the biochars, resulting from their chemical
composition and surface property changes. At low solute concentrations, the
suppression of HA coating on Naph sorption was primarily due to micropore
blockage. At high solute concentrations, sorption suppression of Naph resulted
from surface coverage by the coated HA molecules. The aromatic carbon
components in the original and HA-coated biochars served as more important
sorption domains for Naph over the alkyl carbon ones. HA coating reduced
aromatic carbon content of the biochars, which weakened the π-π and hydrophobic
interactions between biochars and Naph. Such a process also introduced
O-containing polar moieties, especially the O-alkyl and C=O polar components, to
the surfaces of biochars, which reduced accessibility of Naph molecules to their
hydrophobic carbon domains. Hence, Naph sorption was suppressed. Results of this
work are critical for better understanding of the mechanisms controlling influence
of DOM loading on sorption of aromatics to biochars, which in turn is helpful for
predicting their environmental behaviors in soils after biochar application.
TU271
Lake retention of carbon-based nanoparticles and associated organic
contaminants
A.A. Koelmans, Wageningen University / Aquatic Ecology and Water Quality
Management Group; I. Velzeboer, Wageningen University
For twenty-five world lakes and three types of environmental nanoparticles (ENP),
lake retention was calculated using a uniformly mixed lake mass balance model
concept. This concept follows similar approaches for nutrients and organic
pollutants traditionally used in water quality models. Lakes were selected such that
lake residence times, depths and areal hydraulic loadings covered the widest
possible range among existing lakes. Sedimentation accounted for natural colloid as
well as suspended solid settling regimes for three ENP types: C60, MWCNTs and
nanoplastic (nano-polystyrene; Nano-PS). An ENP specific mixed sedimentation
regime is proposed. This regime combines ENP sedimentation through slow
settling with natural colloids from the water column, with faster settling with
suspended solids from a selected part of the water column. The general ENM
retention model was extended with coefficients that quantified the sorption of PCBs
to the ENPs, thus allowing for simulation of the effect of the presence of ENPs on
total lake retention of PCBs. By comparing the retention caused by the presence of
ENPs with that caused by the presence of regular natural suspended solids, the
relative importance of carbon based nanoparticles on the overall retention of POPs
was assessed.
TU272
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Sorption mechanism of carbonaceous materials for naphthalene, lindane and
atrazine: Site energy distribution-based analysis
X. Shen; X. Guo, Peking University / College of urban and environmental science;
M. Zhang, X. Wang, Peking University; S. Tao, Peking University / College of
Environmental Sciences; B. XING, Department of Plant, Soil and Insect Sciences /
University of Massachusetts
Sorption of naphthalene, lindane and atrazine was investigated on ten kinds of
carbonaceous materials, including four kinds of graphene, three kinds of graphite,
two kinds of carbon nanotubes and one kind of mesoporous carbon, and
approximate sorption site energy distributions were calculated based on the
Dubinin-Ashtakhov (DA) model. Further more, average sorption site energy and
standard deviation of the site energy distribution were deduced and applied to
analyze the interaction between the sorbents and compounds, and the sorption site
heterogeneity. The introduced oxygen-containing functional groups decreased the
average sorption energy of the sorbents for the studied compounds. However,
number of sorption sites, indicated by physical properties (i.e. surface area and
porosity), still played a more important role in the sorption capacity. Sorption site
heterogeneity of the sorbents also decreased as their oxygen contents increased.
One reason could be the better dispersion of the oxygen-containing materials as
indicated by TEM micrographs. This study put forward a method to quantify the
average sorption energy and sorption heterogeneity and made a better
understanding of the sorption mechanisms between organic pollutants and
carbonaceous materials.
TU273
Interactive effects of n-TiO2 and 2,3,7,8-TCDD in Mytilus galloprovincialis: a
transcriptomic and immunohistochemical study
M. Banni, Laboratory of Biochemical and Environmental Toxicology; S. Sforzini,
Universita Del Piemonte Orientale Amadeo Avogadro / Department of Sciences
and Technological Innovation DiSIT; T. Balbi, University of Genova / DISTAV;
A.G. Viarengo, Universita del Piemonte Orientale / Department of Sciences and
Technological Innovation DiSIT; L. Canesi, university of genoa / DISTAV
Exposure of marine organisms to nanoparticles (NPs) in the presence of other
pollutants may affect the pattern of contaminant uptake/bioaccumulation as well
toxicity at different levels of biological organization. We have recently shown that
in the marine mussel Mytilus galloprovincialis exposure to n-TiO2, one of the most
widespread type of NPs in use, in combination with 2,3,7,8-TCDD, chosen as
model persistent organic xenobiotic, can exert antagonistic or synergistic effects on
different biomarkers from the molecular to the tissue level, depending on cell/tissue
and type of measured response. In order to better understand the interactive effects
of n-TiO2 and TCDD in mussel digestive gland, a detailed study was carried out
using an integrated approach transcriptomics/immunohistochemistry. To this aim,
we employed a cDNA microarray with1673 sequences to measure relative
transcript abundances. In animals exposed only to TiO2, functional genomics
analysis of the microarray data (48 differentially expressed genes- DEGs)
highlighted three biological processes, largely dominated by the up-regulation of
microtubule-based movement-related genes. Exposure to TCDD yielded 49 DEGs
exhibiting distinct patterns in terms of biological processes. Finally, exposure to the
mixture rendered 62 DEGs that were characterized by the regulation of response to
chemical stimulus, microtubule-based movement and intracellular signal
transduction. Immunohistochemical evaluation of cytoskeletal components
confirmed the effect of the mixture on tubulin expression. Moreover, n-TiO2
reduced TCDD accumulation in the tissue, as indicated by immunofluorescence
analysis using specific anti-TCDD fluorescent antibodies. The results show that the
utilization of the transcriptomic/immunohistochemistry approach can help
identifying often unexpected modes of action and sublethal effects of NPs, alone
and in combination with other contaminants, on marine organisms.
TU274
Combination effects of nano-TiO2 and 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) on biotransformation gene expression in the liver of European sea
bass (Dicentrarchus labrax).
M. Vannuccini, University of Siena / Physical earth and environmental science; C.
Della Torre, University of Siena / Department of Physical Earth and Environmental
Sciences; M.J. Leaver, University of Stirling / Institute of Aquaculture; I. Corsi,
University of Siena / Physical Earth and Environmental Sciences
The aim of present study was to investigate the influence of titanium dioxide
nanoparticles (nano-TiO2, Aeroxide©) on 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) dependent biotransformation gene expression in juvenile European sea
bass Dicentrarchus labrax. An in vivo 7 days of aqueous exposure was performed
with nano-TiO2 (1 mg/L), TCDD (46 pg/L), singly and in combination. The mRNA
expression of aryl hydrocarbon receptor repressor (ahrr), estrogen receptor (erβ2),
ABC transport proteins as abcb1, abcc1-c2-g2, cytochrome P450 (cyp1a),
glutathione-s-tranferase (gst), glutathione reductase (gr) and engulfment and
motility (ELMO) domain-containing protein 2 (elmod2) were investigated in liver
tissue. Ahrr, erβ2, abcc1 and abcg2 were down-regulated with respect to controls in
all experimental groups. Co-exposure to nano-TiO2 and TCDD caused a further
significant down regulation of ahrr, erβ2, abcb1 and abcc2 compared to single
chemical exposure (nano-TiO2 or TCDD alone). No effects were observed for
TCDD and nano-TiO2 alone in abcb1 gene, while abcc2 was down-regulated by
nano-TiO2 alone. Cyp1a, gst and elmod2 genes were up-regulated by TCDD and to
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a similar extent after co-exposure to nano-TiO2 and TCDD. HR-TEM showed
nano-TiO2 (~27nm) which not affected by co-exposure by TCDD. Overall the
results indicate that nano-TiO2 is unlikely to interfere with TCDD-dependent
biotransformation gene expression in the liver of European sea bass, although
additive effects of co-exposure observed in ABC transport mRNAs might suggest
effects on xenobiotic metabolite transport in liver.

Adverse outcome pathway concept in research and risk
assessment (P)
TU275
Development of Adverse Outcome Pathways for Lemna minor in response to
single and multiple stressors
L. Xie, Norwegian Institute for Water Research; T. Gomes, Norwegian Institute for
Water Research (NIVA); Y. Song, Norwegian Institute for Water Research (NIVA)
/ Ecotoxicology and Risk Management; T. Christensen, Norwegian Radiation
Protection Authority; K. Solhaug, Norwegian University of Life Sciences; B.
Salbu, Norwegian University of Life Sciences UMB / Department of Plant and
Environmental Sciences; K. Tollefsen, NIVA / Ecotoxicology and Risk Assessment
Standard toxicity testing performed in multi-trophic bioassays (e.g. aquatic plants,
algae, crustaceans and fish) is applied extensively to predict the effects of chemicals
in ecosystems and subsequent risk assessment. Although being highly useful for
regulatory purposes focusing on traditional adverse endpoints, these methods
provide limited information about the toxic mechanism or mode of action (MoA) of
chemicals and rarely address complex environmental issues such as exposure to
combinations of stressors (multiple stressors). This applies especially to aquatic
plants, which has not received the same attention as algae, crustaceans and fish
within scientific and regulatory research. Lemna minor is a freshwater aquatic plant
routinely used for assessing chronic toxicity of chemicals using standardized
methods (OECD Growth Inhibition Test 221), mainly due to its high sensitivity to
toxicants, rapid reproduction capacity, resource-effective exposure format and
central function in the aquatic ecosystem. The present study aims to develop an
effect toolbox focusing on genomic (e.g. transcriptomics), functional (e.g.
Photosystem II inhibition, ROS formation) and adverse (e.g. growth) toxicity
endpoints using L. minor as a model organism.Several key stressors will be
assessed, namely conventional contaminants as metals and organics, ionizing
radiation, UV radiation (UVA and UVB) and environmental conditions relevant
under climate change scenarios, tested singly and in combination, and their
single/combined effects characterized with the suite of methods developed.
Successful development of such toolbox is envisioned to facilitate linking MoA
information to adverse and regulatory-relevant endpoints, potentially through
supporting concepts such as Adverse Outcome Pathways (AOP) that may be used to
characterize impact of these stressors on the individual and population level. The
objectives and results obtained will be presented to illustrate how the present
concept may enhance the knowledge about single and multiple environmental
stressors in this aquatic plant species.
TU276
Development of Adverse Outcome Pathways for molting-related
developmental effects of emamectin on Daphnia magna
Y. Song, Norwegian Institute for Water Research (NIVA) / Ecotoxicology and Risk
Management; T. Gomes, Norwegian Institute for Water Research (NIVA); L. Xie,
Norwegian Institute for Water Research; D. Eidsvoll, Norwegian Institute for
Water Research NIVA; T. Rundberget, Norwegian Institute for Water Research; K.
Tollefsen, NIVA / Ecotoxicology and Risk Assessment
A number of exogenous compounds have the potential to interfere with the
endocrine system of animals and may perturb vital endocrine processes to a degree
causing an adverse effect (outcome) on ecologically relevant endpoints such as
growth, development and reproduction. These endocrine disrupting (ED) effects
have been well characterized in aquatic vertebrates and mammals due to a
well-defined endocrine system and substantial research effort in the last decades,
but knowledge on ED effects in a larger range of species are still poorly
characterized. Lack of knowledge on ED effects in invertebrates is currently a
major limiting factor to properly perform risk assessment of endocrine disrupting
chemicals (EDCs) across taxa. The present project aims to develop and evaluate
adverse outcome pathways (AOPs) for ED in the freshwater crustacean Daphnia
magna by linking responses at the molecular level with adverse outcomes (AOs)
relevant for regulatory processes. A literature survey was performed first to collect
existing knowledge of ED effects on D. magna or closely related crustaceans.
Putative AOPs were assembled to identify knowledge gaps prior to experimental
studies. Computational and experimental methods were additionally used to
identify possible ED targets in D. magna and discover novel EDCs in crustaceans
for subsequent verification of potential mode of action (MoA). In vivo exposure
studies were then conducted with the endogenous hormone 20-hydroxy ecdysone
and the insecticide emamectin-benzoate using standardized test protocols and
determination of effects on transcriptional, functional and apical toxicity endpoints
to identify perturbations of key molecular initiating events (MiEs), key events
(KEs) and AOs of regulatory relevance.
TU277
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Use of Chemical-Gene and Gene-gene interaction databases to assemble
putative AOPs
P. Antczak, University of Liverpool / Institute of Integrative Biology; T. Williams,
University of Birmingham / School of Biosciences; F. Falciani, University of
Liverpool / Functional Genomics; K. Tollefsen, NIVA / Ecotoxicology and Risk
Assessment
Transcriptomics measures alterations in gene activity, by finding differences in the
abundance of different messenger RNAs between different biological samples.
Traditionally ecotoxicology has assessed biological effect through a number of
acute or chronic toxicity endpoints and a small number of endocrine disruptor
biomarkers. While these have shown to be informative, they suffer from several
limitations. They do not for example allow for identification of potential adverse
outcome pathways (AOPs) and they do not provide quantitative assessment of risk
nor do they allow prediction of exposure effects. Transcriptomics coupled with a
battery of computational modelling tools and the wide-ranging variety of chemical
and biological measurements has the potential to link chemical exposure with a
physiological outcome. We propose, in the first instance, using a computational
biology approach to integrate available transcriptomic information from online
databases such as the comparative toxicogenomics database (CTD) and Stitch 4.0 to
develop putative adverse outcome pathways. Initially the data is screened for highly
confident gene-chemical interactions which allows cross chemical identification of
mechanisms of action. In addition, each gene is interrogated for its suitability as a
putative molecular initiating event (pMIE). These can include biological targets
(e.g receptors, enzymes and proteins) associated with specific cellular
compartments such as the cell membrane, cytosol, mitochondria, the nucleus or
even extracellular proteins. By ranking genes on their association with specific
cellular compartment we can then define novel pMIEs and putative Key events
(pKE) that are associated with a given adverse outcome and thus form the basis for
proposing novel AOPs. Finally by integrating this data with experimentally derived
data from high-throughput screening approaches such as Toxcast/Tox21, we can
associate additional gene-chemical information to strengthen the evidence for KE
and KE relationships in our putative AOPs. Adverse outcomes can then be assigned
via already available and/or expert knowledge, or by assigning chemical-disease
associations such as are available in the CTD. Acknowledgement - The
SOLUTIONS Project is supported by the Seventh Framework Programme
(FP7-ENV-2013) of the European Union under grant agreement no. 603437.
TU278
Linking metabolic fingerprints to ecotoxicological effect assessment: the
Metabolic Effect Level Index
J. Riedl, Safety in the Food Chain; R. Schreiber, HelmholtzCentre for
Environmental Research UFZ / Bioanalytical Ecotoxicology; M. Otto, TU
Bergakademie Freiberg / Analytical Chemistry; H. Heilmeier, TU Bergakademie
Freiberg / Working group BiologyEcology; R. Altenburger, UFC Centre for
Environmental Research / Department of Bioanalytical Ecotoxicology; M.
Schmitt-Jansen, UFZ - Helmholz Ctre Environm. Research / Department of
Bioanalytical Ecotoxicology
A major goal of ecotoxicology is the prediction of adverse outcomes of populations
from early and sensitive physiological or cellular responses. A snapshot of the
physiological state of an organism can be provided by metabolic fingerprints.
However, to inform risk assessment multivariate metabolic fingerprints need to be
converted to readable endpoints suitable for effect estimation and extrapolation.
The responsiveness of metabolic fingerprints to the PS-II inhibitor isoproturon was
investigated using a Myriophyllum spicatum bioassay. Hydrophilic and lipophilic
leaf extracts were analyzed with GC-MS and preprocessed with XCMS. Metabolic
changes were integrated in the quantitative Metabolic Effect Level Index (MELI),
allowing effect estimation from Hill-based concentration-response models. Hereby,
the most sensitive response was revealed by the hydrophilic MELI, followed by the
inhibition of photosynthetic efficiency and one order of magnitude higher, by the
lipophilic MELI and shoot length change. 50% of the hydrophilic MELI compares
to 30% inhibition of photosynthetic efficiency and 10% inhibition of dry weight
change, indicating effect progression between different response levels. In
conclusion, the Metabolic Effect Level Index enables linkage to mode-of-action
specific information on physiological responses and integrates metabolic responses
in the adverse outcome pathway of chemicals, potentially valuable for the risk
assessment process.
TU279
The SEURAT-1 ab initio case studies: a proof of concept from theory to
application
A. White, Unilever; G. Ouédraogo, L OREAL; A. Lostia, European Commision
DG Joint Research Centre; A. Richarz, Liverpool John Moores University; B.
Hardy, Douglas Connect; E. Heinzle, Saarland University; E. Benfenati; F. Bois,
INERIS; J. Hengstler, IfADo; L. van Grunsven, Vrije universiteit Brussel; R.
Judson, US Environmental Protection Agency / Office of Research and
Development; S. Escher, Fraunhofer Institute of Toxicology and Experimental
Medicine (ITEM) / Chemical Risk Assessment; E. Berggren, European
Commission Joint Research Centre (JRC) / Institute for Health and Consumer
Protection IHCP and EU Reference Laboratory for Alternatives to Animal Testing
EURL ECVAM; T. Gocht, University of Tuebingen / Institute for Experimental
and Clinical Pharmacology and Toxicology; C. Mahony, Procter Gamble
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SEURAT1 is a research initiative aiming at developing knowledge and technology
building blocks required for the development of solutions for the replacement of
current repeated dose systemic toxicity testing in vivo used for the assessment of
human safety. Within the project a proof of concept study integrating the building
blocks is currently ongoing to demonstrate the possibility of addressing the safety
assessment of chemicals for systemic toxicity using in silico and in vitro tools. The
approach is driven by the needs of the risk assessor to determine a quantitative point
of departure for critical decision points and assess this in relation to the applicable
exposure scenario for the use case. The quantitative risk assessment or ab initio case
study is based on a proof a concept at multiple levels: theoretical, methodological as
applied within a toxicological MoA framework. In the scope of SEURAT1, the
quantitative assessment of repeated dose toxicity is specifically related to liver
hepatotoxicity. Several tools and assays developed within SEURAT1 will be used
to qualitatively and quantitatively address 1) the initial critical pathway
determination and b) assess the adverse outcome pathways (AOPs) described on
liver (Vinken, M. Toxicology. 2013 Oct 4; 312:158-65). Dose response data on
applicable in vitro concentrations will be utilised across key in vitro models to
determine a relevant biological point of departure for the AOPs and relate this
through in vitro to in vivo extrapolation (IVIVE) using derived ADME
(administration, distribution, metabolism and excretion) and PBPK models to
define a pertinent exposure metric. The approach will be benchmarked with gold
compounds that have dose dependant defined toxicities ie low well tolerated dose –
and at higher doses increasing incidence of hepatotoxicity. The purpose is to
provide an exemplar case study of how to quantitatively translate findings from in
vitro and in silico approaches to a chronic systemic exposure relevant for human
safety and to identify gaps. The ability to address the uncertainty of adverse risk to
consumers under different consumer populations & exposure scenarios and for
chronic repeat dose systemic endpoints will also be considered in the ab initio case
studies. Work is currently ongoing on three gold compounds: methotrexate,
valproic acid and doxorubicin. Preliminary results on these compounds will be
discussed.
TU280
Using AOPs to Support Read-Across Predictions - 'testing the hypothesis in
Seurat-1'
T.W. Schultz; C. Mahony, Procter Gamble; A. Lostia, European Commision DG
Joint Research Centre; A. Richarz, Liverpool John Moores University; B. Hardy,
Douglas Connect; E. Heinzle, Saarland University; E. Benfenati; J. Hengstler,
IfADo; L. van Grunsven, Vrije universiteit Brussel; R. Judson, US Environmental
Protection Agency / Office of Research and Development; S. Escher, Fraunhofer
Institute of Toxicology and Experimental Medicine (ITEM) / Chemical Risk
Assessment; T. Gocht, University of Tuebingen / Institute for Experimental and
Clinical Pharmacology and Toxicology; E. Berggren, European Commission Joint
Research Centre (JRC) / Institute for Health and Consumer Protection IHCP and
EU Reference Laboratory for Alternatives to Animal Testing EURL ECVAM
Read-across is an analogue or chemical category-based alternative method used for
hazard identification (potential), hazard characterisation (potency) and/or safety
assessment (potential/potency and exposure). Read-across strategically integrates
and weights all relevant data to inform marketing decisions and/or regulatory
applications. The challenges facing the use of read-across largely pertain to
deriving a sufficiently robust rationale for prediction acceptance. Purposes of
read-across include: 1) Prioritization and screening, 2) Hazard identification, 3)
Hazard characterization and 4) Safety assessment and Regulatory acceptance.
Describing the context of a read-across includes noting the purpose to be addressed.
There are three basic types of similarity: 1) Chemistry, 2) Absorption, distribution,
metabolism, excretion (ADME), and 3) Toxicology, which includes using AOPs.
The purpose often determines the type of similarity required. For example, safety
assessments often need toxicokinetic similarity to assess exposure as well
toxicological similarity, especially in the form of mode of action/mechanistic
similarity. Mechanistic uncertainty is best assessed within the context of an AOP. It
is recognized that knowledge of an AOP evolves and, as such, AOP development
represents a continuum, with increasing quality, quantification and strength of the
key events (KEs) and key event relationships (KERs). A KER is
scientifically-based and connects one KE, to another KE, inferring or extrapolating
the state of the up-stream KE from the knowledge of the down-stream KE. The
confidence in an AOP is based on considerations which determine its applicability
for the various purposes. Confidence in using an AOP is typically informed by: 1)
the extent of support for the biological plausibility of KEs and KERs relative to the
in vivo apical outcome (AO) under consideration, 2) the extent of support for the
essentiality of the Molecular Initiating Event (MIE) and other KEs, and 3) the
extent of empirical data quantifying the KEs and support for the KERs. In
SEURAT-1, the largest ever EU research initiative on alternative testing, co-funded
by the European Commission and Cosmetics Europe we are developing category
formation/refinement approaches for testing the read-across hypothesis using
Seurat-1 approaches and methods in the context of liver AOPs (based on repeated
oral exposure); for β-unsaturated alcohols relating to liver fibrosis.
TU281
Adverse Outcome Pathway (AOP) of silver nanoparticles in nematode
Caenorhabditis elegans
J. Jeong, H. Kim, J. Yang, N. Chatterjee, University of Seoul; H. Eom; J. Choi,
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School of Environmental Engineering Graduate School of Energy and
Environmental system Engineering
Adverse Outcome Pathway (AOP) is a framework to link direct molecular initiating
event (MIE) to adverse outcome (AO) at higher level of organization, developed by
OECD to increase the confidence of molecular data in risk assessment. With this
framework, we can predict apical endpoints (e.g. mortality, reproduction) of the
chemicals with in vitro or in vivo tests in model systems. Toxicity of silver
nanoparticles (AgNPs) has been intensively studied, as they are one of the most
widely used and applied nanomaterials. We previously reported AgNPs induced
oxidative stress and reproductive toxicity in the nematode Caenorhabditis elegans.
In this study, we build AOP of AgNPs in C. elegans. We first built a draft AOP of
AgNPs from our previous studies, which constitutes the molecular initiating event,
as ROS formation, and adverse outcome, as developmental/reproductive toxicity.
DNA damage and oxidative stress responsive signaling pathways seem to constitute
as key events between them. To confirm this AOP, we conducted C. elegans
developmental test covering whole developmental stage using COPAS Select.
Synchronized L1 stage worms were exposed to three different concentrations of
AgNPs for 24, 48 and 72h, and their developmental kinetics was investigated by
examining exposure time- and concentration dependent changes of EXT and TOF
values. We found AgNPs caused delayed development and at the highest exposure
concentration, significant reproduction failure was observed. To experimentally
elucidate linkage between MIE and AO, developmental test is on-going using C.
elegans functional mutants involved in MIE. Acknowledgement : This work was
supported by the grant from the Korea Ministry of Environment as "Environmental
Health R&D Program"(2012001370009).
TU282
In silico Modeling of Aryl Hydrocarbon Receptor (AhR) Activation
M.S. Lawless, J. Ghosh, Simulations Plus Inc; A.C. Lee, Simulations Plus, Inc. /
Life Sciences; R.D. Clark, Calscience Environmental & Marine Chemistry
Laboratories
Activation of the aryl hydrocarbon receptor AhR is the molecular initiating event in
several adverse outcome pathways (AOPs). It is linked to embryolethality in fish
and birds, to uroporphyria in birds, and liver tumors in rodents. AhR is a cytosolic
transcription factor protein that is translocated into the nucleus after activation by
ligand binding. A quantitative high-throughput screening assay (qHTS) to detect
AhR activators was performed as part of the U.S. Tox21 program. The assay
(PubChem AID 743122) used firefly luciferase expression in the HG2L7.5c1 cell
line to identify AhR activators. A few of the most potent activators were
2,3,7,8-tetrachlorodibenzodioxin, C.I. Solvent Yellow 14, and diflubenzuron (an
insecticide). Using the ADMET Modeler™ module within ADMET Predictor™,
we developed an artificial neural network ensemble classification (ANNEC) model
for AhR activation as part of the Tox21 2014 Data Challenge. Compounds with
AC50 < 100 µM were categorized as activators. The data were curated by removing
organometallic compounds, ionic liquids, and mixtures. This was followed by
removing spectator ions and molecules, such as Na+, HCl, water, and sulfate, from
multicomponent compounds. Next, duplicate structures from different vendors
were grouped together into classes in order to investigate the reproducibility of the
assay. The “percent positive ratio” was calculated by taking the ratio of positives to
the positives and negatives from classes with at least one positive assay result. The
“percent positive ratio” was 85%, implying that the assay has fairly good
reproducibility. One structure from each replicate class was retained. The curated
data set is highly skewed towards non-AhR activators (89%). All curated data were
divided into a training pool (5442) and external test set (605). The final ANNEC
model used 50 descriptors and 9 neurons and the ensemble consisted of 33
separately trained neural networks. The descriptors included 13
electrotopological-state indices, 9 Fukui indices for various atom/group types, the
medium topological moment of inertia, lipophilicity, and fraction of anionic or
cationic species. The Fukui indices reflect atomic reactivity and are derived from
our EEM-Hückel model that was parameterized to reproduce partial atomic charges
from high-level density functional theory calculations. The AhR model yielded a
concordance of 90%, specificity of 91%, and sensitivity of 77% on the external test
set.
TU283
PAHs Do Not Have Dioxin-Like Activity
B.H. Magee, ARCADIS; N. Forsberg, ARCADIS US Inc / IEST
It is well known that 2,3,7,8-TCDD (TCDD) and other 2,3,7,8-substituted dioxin
and furan congeners bind to and activate the aryl hydrocarbon receptor (Ah
receptor). The Ah receptor is a cytosolic protein that translocates into the cell
nucleus and regulates gene expression when ligands like TCDD bind to it. One of
the responses to that ligand binding is the induction of xenobiotic metabolizing
enzymes. This has led some to develop in vitro screening assays for Ah binding
affinity and xenobiotic enzyme induction and labeling chemicals that are positive in
these assays as having dioxin-like activity, with the inference that they have similar
toxicity as TCDD. Many PAHs bind to and activate the Ah receptor and will induce
xenobiotic metabolizing activity, but PAHs to not have dioxin-like activity and are
far less potent than TCDD in causing cancer in rodents. Okey (2007) reminds us in
his Deichmann Lecture that the Ah receptor is “not just a ‘dioxin receptor’ or
‘TCDD receptor’” and that “high affinity AHR ligands are not necessarily toxic.”
Thus, one should not use the above in vitro assay results to assign Dioxin Toxic
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Equivalency Factors to PAHs and assess the risks of PAHs using cancer slope
factors and references doses for TCDD, nor should one use such in vitro results to
assign Benzo(a)pyrene (BaP) Relative Potency Factors to other PAHs. This paper
presents a validation comparison of the published TCDD Toxic Equivalency
Factors and BaP Relative Potency Factors from various studies, including Machala
et al. (2001), Villeneuve et al. (2002), Masunaga et al. (2004), and Pieterse et al.
(2013) to published animal carcinogenicity data to demonstrate that there is no
correlation between results in Ah receptor binding or enzyme induction assays and
carcinogenic potential in animals. USEPA agrees with this conclusion. Windal et al.
(2005) stated that PAHs are “not considered dioxin-like compounds, since they
...do not produce AhR-dependent toxic effects.” In addition, EPA (2009) agrees that
Ah receptor binding affinity does not correlate with carcinogenicity and cannot be
used to derive PAH Relative Potency Factors: “some PAHs that strongly activate
the AhR, such as benzo[k]fluoranthene (Machala et al., 2001), are only weakly
carcinogenic.”
TU284
Chemical characterization and toxicological effects of atmospheric fine
particulate matter on human bronchial epithelial cells
M. Borgie; Z. Dagher, Université Libanaise; F. Ledoux, Université du Littoral Côte
dOpale; A. Verdin, Université du Littoral Côte dOpale / Unité de Chimie
Environnementale et Interactions sur le Vivant UCEIV EA; F. Cazier, Université
du Littoral Côte dOpale; H. Greige, Université Libanaise; P. Shirali, D. Courcot,
Université du Littoral Côte dOpale
In October 2013, the International Agency for Research on Cancer (IARC)
classified outdoor air pollution and fine particulate matter (PM 2.5) as carcinogenic
to human (Group 1). Despite the clearly relationship established by epidemiological
studies between PM exposure and the onset of respiratory and cardiovascular
diseases, uncertainties remain about the physiopathological mechanisms
responsible for these diseases. The aim of this work was to determine the
composition of two samples of atmospheric PM2.5 collected at urban and rural sites
and to evaluate their toxicological effects on human bronchial epithelial cells,
BEAS-2B, especially to investigate the metabolic activation of organic compounds,
the alteration of epigenetic mechanisms (i.e. microRNAs genes expression), the
phosphorylation of H2AX and the telomerase activity. Our results showed a
significant increase in CYP1A1, CYP1B1 and AhRR genes expression, miR-21
gene expression, H2AX phosphorylation and telomerase activity in BEAS-2B cells
after their exposure to PM2.5, both in a dose and site dependent manner. These
results showed that PM2.5, especially urban PM, are able to induce the expression of
metabolizing enzymes which can provide metabolic biotransformation of organic
compounds into more toxic and carcinogenic metabolites, and to induce the
expression of the oncomiR miR-21 which promotes cell growth and enhances
tumor invasion and metastasis in lung cancer. In addition, our results have
highlighted the role of PM2.5 in the activation of telomerase, which can maintain the
telomeres length and subsequently preventing cell death, and have also
demonstrated the ability of PM2.5 to induce DNA breaks and thus to increase the
risk of mutations or chromosomal translocations that lead to genomic instability.
All these factors may contribute to cell abnormalities, and thus the development of
cancer.
TU285
Toxicokinetic modeling of selected POPs in human breast milk biomonitoring
study
J. Václavíková, Masaryk University / RECETOX Research Centre for Toxic
Compounds in the Environment; O. Mikes, Masaryk University; M. Černá,
National Institute of Public Health; P. Cupr, Masaryk University, Faculty of
Science, RECETOX / RECETOX Research centre for toxic compounds in the
environment
Persistent organic pollutants (POPs) are known for their harmful effects on the
environment, where they can accumulate and pass through food-chains into
humans. This study is focused on the risks assessment of the human health
outcomes for pregnant women in the Czech Republic (1994-2009; more than 4750
samples) connected to the exposure of POPs. Samples of breast milk were collected
and measured (selected POPs: PCBs, HCB, HCHs, DDT, DDE and DDD) in the
biomonitoring of National Institute of Public Health in the Czech Republic. The
calculations of health risks were carried out using modified PBPK model developed
by Trapp et al. The primary route for exposure in PBPK model was assumed to be
through the dietary intake. Model was reversed to predict chronic daily doses from
the biological data. The final predicted doses from breast milk, in the form of
chronic daily intakes (CDImilk), were compared with the intakes from Czech Dietary
Exposure Monitoring (CDIfood). The highest risks were estimated for PCBs.
Predicted CDImilk were generally higher than predicted doses from the food
consumption. These facts might indicate new, unknown exposure, which will be
discussed.

Delving into the planetary boundary concept and issues
related to biodiversity and natural resources use in LCA (P)
TU286
Analysis of endpoint-oriented LCIA methods assessing impacts of water use
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on ecosystem quality
C. Bouchard, Universite Laval; M. Núñez, UR Laboratoire de Biotechnologie de
lEnvironnement; M. Margni, Ecole Polytechnique de Montreal / Mathematical and
Industrial engineering; A. Boulay, CIRAIG - École Polytechnique de Montréal /
Chemical engineering department; C. Bulle, CIRAIG - ESG - UQAM / Strategy
corporate social responsibility
Assessment of ecosystem damages due to water use is making large progress. Many
methods addressing a multiplicity of impact pathways dealing both with water
consumption, water pollution and water infrastructure exist today. The structure of
the characterisation models and indicators of these methods is diverse: some
models include a fate sub-model and an effect sub-model whilst others are
composed of an indivisible characterisation factor (CF). Some measure damage to
aquatic biodiversity whereas some others measure damage to terrestrial
biodiversity. Impact units (e.g., PDF, species*year) among models also differ.
Given the variety of modelling choices, before ecosystem quality indicators are
used all together and combined in a single metric, a detailed analysis of the
coherence, complementarity and compatibility of existing characterisation models
should be performed. This was the objective of this study. The methods review was
based on the analysis of good practice rules for characterization model development
in relation to the following four issues: 1) covered impact pathway (e.g., connection
between the inventory flow and the CF); 2) structure of the characterisation model
and factor (e.g., one CF vs CF made of fate and effect factors); 3) fate factor
modelling (e.g., good use of steady-state models and data in the modelling of pulse
interventions); 4) effect factor modelling (e.g., taxonomic and geographic
coverage). Results show that, in their present form, methods cannot be integrated
into a joint indicator. The adoption of guidelines with general recommendations for
water use impact assessment modelling may help in enhancing actual problems of
incompatibility among existing methods as well as future new developments.
TU287
Land use impact assessment of live swine: A case study of US live swine
production comparing three impact assessment methodologies
B. Putman, Biological Engineering; G. Thoma, University of Arkansas /
Department of Chemical Engineering; J. Burek, University of Arkansas / Chemical
Engineering
Global growth and development place high demand on arable land in an attempt to
feed an expanding population that now totals over 7 billion people. The impact of
these forces on the capacity of land to provide ecosystem services and support
natural assets, like biodiversity, are not well understood. Quantifying the human
influence on terrestrial resources is critical to guarantee the longevity of our food
systems. The National Pork Board (NPB) commissioned the Center for Agricultural
and Rural Sustainability (CARS) at the University of Arkansas to perform a life
cycle assessment (LCA) of United States pork production in order to quantify land
use throughout the supply chain. The functional unit is one kg of live swine at the
farm gate. The supply chain is divided into two stages: production of swine rations
and animal rearing on the swine farm (with three sub-stages for sow, nursery, and
finishing barns). This case study applies three preeminent biodiversity impact
assessment methodologies on the inventory flows identified by the NPB LCA. The
methodologies chosen were developed, in part, by members of UNEP/SETAC’s
Life Cycle Initiative for land use impacts on biodiversity. The methodologies were
chosen in order to help the initiative and the LCA community move toward
consensus in assessing land use impacts on biodiversity. In this presentation a direct
comparison of three of the leading methodologies for assessing land use impacts on
biodiversity is made. The case study highlights the potential strengths and
weaknesses of each approach, as well as the relative difficulty of collect
information and carrying out the methodological requirements. The resulting
impacts on biodiversity calculated by each impact assessment method are presented
graphically to illustrated similarities and differences in results. Preliminary results
show that methods requiring species richness are easier to acquire input data. The
amount of land occupation is shown to have the greatest impact of biodiversity,
which is demonstrated by each of the methodologies. The type of species-area
relationship used shows a considerable effect on biodiversity impact.
TU288
Land use biodiversity impact assessment of the Finnish economy
A. Holma; L. Saikku, Finnish Environment Institute
Land use change as well as land occupation for anthropogenic use are among of the
most important threats to biodiversity. Regardless of the importance of the issue,
methods for the assessment of land use-related impacts on biodiversity in Life cycle
assessment (LCA) are not yet fully established. Biodiversity can be assessed at
different spatial scales of loss (e.g., local, regional, or global loss). Also, the
indicators should be applicable in the impact assessment of national level economy,
which is done with environmentally extended input-output (EEIO) models that
combine consumption, production and environmental impacts. A reliable method to
link Finnish biodiversity effects to products and services is still lacking. The aim of
this study is to explore what are the biodiversity impacts of land-use from the
life-cycle perspective in Finland. First, the usability of some of the most relevant
biodiversity indicators will be tested with regular LCA calculations. Second,
detailed characterization factors (CF) are developed in particular for Finnish land
use and tested at the national level. Indicators used in this study are biodiversity
damage potential (BDP) and potentially lost nonendemic species (PLNS), which
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include the rates of actual extinctions. We study the variation in the results of these
indicators with the indicators that take into account the change in the quality of
land. To estimate the difference, application of the Hemeroby consept is also
applied and the results are compared to the results gained with indicators based on
species diversity. Detailed CF's are developed in particular for Finnish land use and
tested at the national level. National boreal data is used to improve the
characterization factors. To test the existing and developed indicators and
characterization factors, we use forest products as an example, and use LCA to
measure biodiversity impacts directly related to the product, as well as EE-I-O
modelling to measure direct and indirect impact related to wood products industries
of Finland including impacts abroad. As a result, life cycle indicators that are
applicable to be used at a local level, but also to account for impacts abroad, are
developed for Finland. The biodiversity impacts of products and services, as well as
impacts of industries of the Finnish economy can be assessed. With the results we
aim to discuss if the indicators measure ecologically relevant issues in terms of
ecosystem quality.
TU289
Life Cycle Sustainability Assessment of the Production and Supply of Raw
Materials and Primary Energy Carriers: integrating existing frameworks
J. Dewulf, EC JRC - IES / Sustainability Assessment unit; L. Mancini, European
Commission Joint Research Centre / Sustainability Assessment Unit Institute of
Environment and Sustainability; G. Blengine, EC-JRC; S. Sala, European
Commision DG Joint Research Centre / Institute for Environment and
Sustainability Sustainability Assessment Unit; C.E. Latunussa, Joint Research
Centre - European Commission - Institute for Environment and Sustainability /
Sustainability Assessment Unit Institute of Environment and Sustainability; D.
Pennington, European Commission
The sustainable production and supply of raw materials (‘non-energy raw
materials’) and primary energy carriers (‘energy raw materials’) is at stake in many
policies: their natural resource base for their production and supply, and the access
to are limited; moreover, it is high on environmental and social impact agendas as
well. A broad-in scope and quantitative framework that supports decision makers is
recommended to make use of raw materials and primary energy carriers more
sustainably. The contribution proposes a holistic classification of the full set of raw
materials and primary energy carriers our society relies on; this is an essential
prerequisite when one aims at developing an Integrated Sustainability Assessment
Framework that is to be applicable generically. Overall 85 raw materials and 30
primary energy carriers are identified, grouped respectively into seven and five
subgroups. Seeking for comprehensiveness, the proposed framework integrates
sustainability issues that have been covered and modeled in quite different
quantitative frameworks: ecosystem services, environmental life cycle assessment,
social life cycle assessment, resource criticality assessment, and particular
international concerns (conflict minerals assessment). The resulting four areas of
concerns, i.e. environmental, technical, economic and social/societal, have been
detailed into 10 specific sustainability concerns. Finally, these concerns have been
given shape through 15 indicators enabling the quantitative sustainability
assessment of the production and supply of raw materials and primary energy
carriers. For the implementation of the framework, expertise and data from quite
different fields will be essential: economic, environmental and social impact
expertise, including associated models, software and data will be indispensable.
Nevertheless, if society and its policy makers strive for sustainability, this challenge
is to be taken as it may result in a compass for meeting their objective.
TU290
Life Cycle Analyses of local and imported foods in the United Arab Emirates
(UAE)
F.A. AlKadhim, S.L. Knuteson, F. Samara, American University of Sharjah /
Biology Chemistry and Environmental Sciences
The UAE relies to a great extent on the import of fruits and vegetables from other
countries. Intense pesticide usage, soil and water pollution and industrial emissions
raise a question on the food security of these products. Markets for locally grown
and organically cultivated fruits and vegetables have been on the rise in the UAE,
however, as a desert region, locally grown foods have their own environmental
impacts. This study developed comparative Life Cycle Analyses (LCA) on several
food choices involving both literature research on areas such as production and
transport and laboratory analyses of heavy metals (HMs) such as mercury (Hg),
cadmium (Cd), lead (Pb), chromium (Cr) and arsenic (As) and organic pollutants
such as polychlorobiphenyls (PCBs), polychlorinated dibenzo-p-dioxins (PCDDs)
and dibenzofurans (PCDFs) in locally grown and imported foods. Orange, mango,
cucumber, tomato and radish were tested using ICP-OES, GC-MS and IDEXX. On
average, heavy metals and organic pollutants in imported crops exceed locally
grown crops. Values of certain heavy metals including Lead were higher than the
Maximum Daily Intake. As an example, imported cucumber had an average of
0.013 mg/kg of arsenic, but mercury was below the detection limit. Domestic
tomatoes and cucumbers had high threshold values but did not exceed the safe level.
Similar results were observed for organic compounds. Results on bacterial content
of domestic crops and imported crops did not show a significant difference. The
emirates of Ras Al Khaimah, Sharjah (Al Dhaid) and Abu Dhabi (Al Ain) have
proved to have fertile soil suitable for growing better quality crops; however other
areas have poorer arid sandy soils, less suitable for crop production. With minimal
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organic matter in the local soils, fertilizer use increases, leading to possible
contamination of groundwater. Many areas in the UAE are dependent on either
brackish ground water, leading to salinization of the soils, or desalinated water,
with climate change impacts and brine impacts to local aquatic ecosystems. The
results of the study show that both imported foods and locally grown foods have
large environmental and climate change impacts. A combination of imported and
locally grown foods should be used in the UAE, with a focus on advanced
sustainable and high yield farming technologies such as hydroponics to produce
high quality crops and meet with the demands of a fast growing population.
TU291
The Switch from Coffee to Cocoa: Is it sustainable?
L. Laurin, Earthshift; V. Prado, Arizona State University
The United States (US) Department of State is currently funding four projects in
Latin America with the goals of modernizing workforce skills, improving trade and
competitiveness and fostering sustainable business practices. These projects
include an online tool that allows small and medium sized enterprises (SMEs) to
calculate energy consumption and GHG emissions and provides tools for
continuous improvement in Peru and Chile, a company that provides high tunnels
for reduced pesticide use and higher yields of tomatoes and other crops in
Guatemala, a consultancy that works within companies on change management and
continuous improvement in Mexico, and an education system to improve cocoa
yields for small farmers in Nicaragua. For the first time, the department has asked to
understand the return on their investment from a sustainability perspective in a way
that takes into account the economic, social and environmental opportunities and
risks of each stakeholder involved. Sustainability Return on Investment (S-ROI) is
being applied to each of these four projects to understand the effect of the US State
Department grants and improve their efficacy in the future. S-ROI starts by
engaging with the corresponding stakeholders, decision makers and local groups to
capture the most significant social, environmental and economic opportunities and
risks of the project according to different perspectives. This methodology combines
traditional return on investment, environmental life cycle assessment, social
impacts and risk assessment via a monetization approach that allows for high
uncertainty in estimates. The results show both, the best case and worse case
scenario for the return to the investor in monetary terms and the effect on each
stakeholder, in and out of the value chain.
TU292
The need for an established allocation method when assessing absolute
sustainability on a product level
M. Ryberg, Technical University of Denmark / Quantitative Sustainability
Assessment Department of Management Engineering; M. Owsianiak; M.
Hauschild, DTU Management Engineering
Assessment of absolute sustainability within life cycle assessment (LCA)
framework is operational on the country scale. However, it is difficult to apply the
existing approaches to products, which are typically the scope of LCAs. How
should we assess whether a chair is (absolutely) sustainable? If we assess the life
cycle and relate the impact scores to the remaining capacity available for impacts,
there is a risk that all products are seen absolutely sustainable. In addition, how
should we decide on who can use the remaining capacity? To address these issues
an allocation method is proposed for dividing the remaining capacity between and
within product groups. The method is a two-step method developed based on the
annual consumption pattern of an average person in the country and share of
product sub-groups in the group. For example, in the first allocation step, the
remaining capacity share allocated to furniture should correspond to the share of an
average person’s income that is spent on furniture. In this way the impact of the
chair is related to the remaining capacity allocated to this particular product group.
In the second step, allocation is done between product sub-groups using allocation
keys specific to each product group, e.g. mass for furniture, or economic revenue
for IT. The proposed method facilitates assessment of absolute sustainability of
products within the LCA framework.
TU293
Role of biodiversity in life cycle impact assessment through ecosystem services
evaluation: a case study on crops pollination and carbon sequestration
B. Othoniel, CRP Henri Tudor / Centre de Ressources des Technologies pour
lEnvironnement; B. Rugani, Centre de Recherche Public Henri Tudor (CRP Henri
Tudor) / Centre de Ressources des Technologies pour lEnvironnement CRTE; R.
Heijungs, Leiden University / Faculty of Economics and Business Administration
Department of Econometrics and Operations Research; U. Leopold, Public
Research Centre Henri Tudor / Resource Centre for Environmental Technologies
(CRTE); C. Withagen, Vrije Universiteit Amsterdam / Faculty of Economics and
Business Administration Department of Spatial Economics; C. Braun, Public
Research Centre Henri Tudor / Resource Centre for Environmental Technologies
CRTE; E. Benetto, CRP Henri Tudor / Resource Centre for Environmental
Technologies CRTE
Current Life Cycle Impact Assessment (LCIA) methodologies for biodiversity
evaluation (i.e. based on species richness and functional diversity indicators) do not
account for the role of biodiversity in sustaining human well-being. In effect, while
representing the roles of biodiversity in regulating ecosystems’ quality and
resilience, they do not consider the benefits to society provided by various
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biodiversity components. To help fill this gap and thus emphasize the multiple roles
of biodiversity in LCA, we present here a complementary approach to current LCIA
practices. This is based on the impact characterization of ecosystem services (ES) in
relation to the ecosystems’ elements that support their provision. By modelling the
supply chain of these services from the multi-functional ecosystems and their
composing biodiversity elements to the benefiting society, we are able to retrieve
space-dependant characterization factors for the impact assessment of land use
changes (used as inventory flows) on biodiversity and ES. To this end, the
Multi-scale Integrated Model of Ecosystem Services (MIMES) is used,
harmonizing different ecosystems functional models. The impacts of rapeseed
production on crop pollination and carbon sequestration services in Luxembourg
are assessed to illustrate our approach. After tuning MIMES with data from life
cycle inventory and other site-specific parameters, ES flows are characterized in
order to assess their monetary value with a marginal pricing approach. As a result,
the generated regionalized characterization factors relate land use changes
occurring in a certain location to changes in biodiversity composition and ES values
in other locations. We obtain three main findings. First, our approach encompasses
the joint role of biodiversity within ecosystems to supply different benefits to
society. This information, so far lacking in LCA, may be useful to incentivize the
conservation and management of biodiversity. Second, the model allows the
evaluation of trade-offs and synergies between ES and biodiversity, supporting the
identification of multi-functional biodiversity and ES hotspots. Finally, it considers
spatially heterogeneous relationships between biodiversity, ecosystems and society.
Although not free from shortcomings (modelling improvements are on-going), the
proposed approach is a first step of a research project we are pursuing on the
implementation of integrated ecological-economic dynamics in LCIA of ES.
TU294
Biodiversity characterization factors development for a run-of-river
hydropower in Life Cycle Assessment
J. Cettier, J. Payet, Cycleco
Keywords: Biodiversity, run-of-river hydropower, Life Cycle Assessment
Run-of-river (ROR) hydropower runs without water storage and uses the river flow.
This kind of plant has several physical impacts on the river. First, a portion of the
water could be diverted upstream thanks to weirs in the river channel. Secondly,
water upstream the weirs has a lower velocity and induces a deposition of the finest
particles. These physical impacts result in a lower biodiversity and change the
population of macroinvertebrates and fishes. In this context, the aim is to develop a
new characterization factor (CF) for biodiversity in Life Cycle Assessment (LCA)
of ROR hydropower. The methodology is based on two databases: one with 473
invertebrates (Tachet’s database) and another one with 26 fishes (curve preference
by IRSTEA). From these two databases, a new database of 499 species was created
with their preference score for five classes of water velocity from 0 (no affinity) to 3
(very strong affinity). The type of river and the geographic affinity are also
available in the database. For a diminution of speed class (hypothesis between
before and after ROR hydropower installation), if the score is better passing
through a lower class, the species is considered non-affected (NA), if the score is
worse passing through a lower class other than 0, the species is considered affected
(A), otherwise the species is considered disappeared (D). At the end, the percentage
of population NA, A and D is known for each speed class diminution. These
percentages are also attributed to a flow diminution by converting velocity using the
relation: Q (flow in m3/s) = v (speed in m/s) × Sm (Cross section in m²). Percentage
are modified to obtain fraction disappeared (PDF) and fraction disappeared +
affected (PAF) for one m/s or m3/s lost. Then, PDF and PAF are integrated over
time and space to create biodiversity impacts of a ROR hydropower in PDF/m²/year
and PAF/m²/year. Biodiversity CF calculation for a ROR hydropower is ongoing
and results will be presented and discussed at the SETAC 2015 Meeting. Taking
into account biodiversity impacts is new in LCA. The method based on species
traits allows a consideration of the species preferences under physical changes
created by ROR hydropower. Implementation of this new biodiversity CF will
allow to consider this environmental impact of ROR hydropower in LCA compared
to other impacts categories already implemented.
TU295
Hemeroby as an impact category indicator for the integration of land use and
biodiversity into the Life Cycle (Impact) Assessment
H. Fehrenbach, IFEU-Institute for Energy and Environmental Research; B. Grahl,
Fa. Integrahl; M. Busch, IFEU Institute for Energy and Environmental Research
Traditionally, LCAs carried out by the German Federal Enviroment Agency (UBA)
include the impact category land use based on the metric ‘Degree of naturalness of
areas‘. Despite the recent developments on land use in LCAs, the authors find the
fundamental idea to characterise ‘naturalness’ as an overarching conservation goal
(desired state) forming the basic concept to address selected conservation assets
still highly appropriate. The idea central to the concept follows the logic that intact
ecosystems are not prone to higher levels of disturbance and negative impacts.
Recently the authors have developped the so called hemeroby concept in order to
provide an applicable and meaningful impact category indicator for the integration
of land use and biodiversity into the Life Cycle (Impact) Assessment. This
approach is operationalized by a multi-criteria assessment linking the use of land to
different subjects of protection: Structure and functionality of ecosystems,
biological diversity and different ecosystem services contributing to human
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wellbeing. In this sense hemeroby is understood as a mid-point indicator giving
explicite information on naturalness and providing implicite information, at least
partly, on biodiversity (number of species, number of rare or threathened species,
diversity of structures), and soil quality (low impact.) The hemeroby approach
provides a methodology to include the quality of land-use systems focussed on
naturalness as conservation goal. Further end-point indicators like biological
diversity and ecosystem services are implicitly enclosed. The approach is directly
applicable but is currently under development in terms of widening the scope.
TU296
How to link biodiversity evaluation and LCA within the AgBalance evaluation
method
P. Saling, BASF SE / Sustainability Strategy; J. Schoeneboom; C. Kuenast,
e-syncon; M. Gipmans, BASF SE; M. Frank, BASF SE Agrarzentrum
Limburgerhof; A. Ufer, BASF SE / Ecotoxicology
The sustainability evaluation method for agriculture and food supply chains
“AgBalanceTM” is based on the principles of life cycle assessments which evaluate
impacts which may contain conflicting objectives. For example, a definite farming
activity may be positively rated for productivity, but it may be negatively rated for
biodiversity development. The intention of AgBalance is to specify alternatives
which allow decision makers to prioritize farm management strategies and to
specify the respective strengths and weaknesses. Herewith, AgBalance follows the
principles of the multi-attribute value theory (MAVT) which allows assessments on
the basis of conflicting objectives (v. Witzke 2011). The need to describe
quantitatively sustainability (or elements of sustainability which includes
biodiversity) has led to develop AgBalance which is based on precursor systems. In
building on the environmental impacts and economic costs assessed in the
Eco-Efficiency Analysis (Saling 2005) and the additionally integrated social impact
indicators in SEEBALANCE® (Schmidt 2004) (Kölsch 2008), AgBalanceTM was
designed as a specific type of a new LCA system to assess the sustainability
performance of the production of agricultural goods. Therefore, AgBalance in
addition to SEEBALANCE contains a range of new agriculture-specific indicators,
namely biodiversity, soil health and land use which were identified and developed
in a dialogue with various stakeholders. This holistic system allows assessing
parameters which contribute to the development of sustainability in agriculture at
several user categories: (1) for the farmers, by assessing current practices and
developing scenarios for improved processes, (2) for the agri-food value chain, by
assessing agriculture’s contribution over the complete product life cycle and
developing options for improvement, and (3) for policy makers, by assessing the
impact of legal bodies and regulations on products and farming practices.
Depending on the level of assessment of a study, a “balance” between unequally or
even controversially directed factors can be evaluated and assessed by the indicator
system.
TU297
Ecocentric implementation of the economic dimension into LC + DEA studies
D. Iribarren, Instituto IMDEA Energía / Systems Analysis Unit; M.M. Gamboa,
Instituto IMDEA Energía; J. Dufour, Instituto IMDEA Energía / Systems Analysis
Unit
Current methodologies for sustainability assessment usually cope with
environmental, economic and social aspects of human-dominated activities
following an anthropocentric perspective. However, this perspective is insufficient
when it comes to assessing the contribution of natural resources to production
processes. In this respect, emergy analysis (Em) arose from the need for developing
a link between economic and ecological systems. This work shows different
pathways to implement the economic dimension into the LC + DEA concept,
emphasising its capability for taking into account ecosystem services. The LC +
DEA concept refers to the combination of life-cycle (LC) approaches with Data
Envelopment Analysis (DEA) for the sustainability assessment and benchmarking
of multiple similar entities. In particular, the Em + DEA method has the potential to
translate emergy benchmarks into market-driven indicators for the valuation of
ecosystem services.\nSolutions to enhance the economic dimension of LC + DEA
studies have recently been proposed in order to deal with environmental, economic
and social aspects in balance. Two different perspectives are distinguished. On the
one hand, the traditional anthropocentric perspective focusses on the estimation of
the economic savings directly linked to the calculated operational benchmarks. On
the other hand, the novel ecocentric perspective quantifies external cost savings as
well as emergy savings, relying on the previous calculation of environmental and
emergy benchmarks.\nThe application of this methodological framework is
illustrated with a case study of 25 wind farms located in Spain. Overall, significant
direct economic savings and emergy savings are estimated for the inefficient wind
farms, while low external cost savings are found due to the good environmental
performance of wind power in terms of air pollution.\nIt is concluded that the
economic dimension of LC + DEA studies can be feasibly enhanced by calculating
not only direct economic savings linked to operational benchmarks, but also
external cost and emergy savings linked to environmental and emergy benchmarks.
In this sense, anthropocentric and ecocentric perspectives are found to complement
one another, providing decision makers with a valuable set of economic indicators.
This enhanced LC + DEA methodological framework enriches sustainability
assessment and strengthens the analysis of the interactions between ecosystem
elements and human-driven processes.
308

TU298
Assessing sand and gravel use in LCIA: state of the art and perspectives
E. Loiseau, UMR ITAP; P. Loubet, Veolia Eau dÎle-de-France / UMR ITAP
ELSA; A. Helias, INRA; P.C. Roux, Irstea / UMR ITAP ELSA
Sand and gravel are the third most consumed resource in the world after air and
water. These resources are mainly extracted from land quarries and riverbeds,
which are sources almost unlimited at a global scale. Nonetheless, human users may
face local or regional depletions, and other sources of sand and gravel are thus being
sought. Among them, marine aggregate extraction is getting more and more
important. This intensive extraction of resources could have significant impacts on
the environment, sometimes resulting in harmful socio-economic and political
effects. The most striking example is the disappearance of sand islands in
Indonesia. In light of these findings, it seems paramount to account for the impacts
of sand and gravel extraction in Life Cycle Impact Assessment (LCIA). However,
little attention was paid on these issues in LCIA methods. This paper aims at
establishing a preliminary LCIA framework to address sand and gravel use impacts
in a comprehensive way. To this end, a review was performed on the effects of sand
and gravel extraction both as (i) a resource used for different human activities (e.g.
construction) leading to abiotic depletion and (ii) as a contributor to impacts on
different land categories (e.g. mineral extraction sites, coastal regions or seabeds).
The different LCIA methods were assessed in order to determine how sand and
gravel are currently taken into account. Only certain LCIA methods account for
sand and gravel depletion at a global scale. In addition, except for land occupation
and transformation incurred by land quarries, no LCIA method consider the effects
due to sand and gravel extractions on natural ecosystems (e.g., coastal land or water
bodies). Yet, many environmental mechanisms have been inventoried such as land
destruction, erosion, seafloor destruction, inland salt water intrusion or water table
lowering. From the existing frameworks designed for assessing the impacts of land
use, water use and sea use in LCIA methods, we identified the possible impact
pathways linking sand and gravel extractions to impact categories at midpoint and
endpoint levels. Moreover, we emphasized the fact that human users can potentially
develop compensations scenarios to adapt to a resource deprivation and that the
indirect impacts due to these scenarios should also be quantified. The resulting
preliminary framework paves the way for the future developments required to
quantify all the impacts of sand and gravel extraction.
TU299
Towards operationalizing the Planetary Boundaries concept in LCA for
products
R. MURPHY, University of Surrey / Centre for Environmental Strategy; H. King,
Unilever; S. Sim, Unilever RD Colworth / Safety and Environmental Assurance
Centre SEAC; J. Chenoweth, I. Christie, University of Surrey / Centre for
Environmental Strategy; J. Clavreul, Unilever R&D Colworth / SEAC; J. Lee,
University of Surrey / Centre for Environmental Strategy; R. Clift, University of
Surrey
The Planetary Boundaries (PB) concept of Rockström et al (2009) has attracted
significant international attention as an approach to defining an ‘absolute
sustainability’ space within which mankind needs to remain. This recognition of a
safe operating space has clear relevance to LCA work and is potentially a novel
perspective on a ‘distance to/from target’ approach. We have been working with a
group of international experts to explore the science underpinning the PBs approach
and to explore aspects of operationalising the PB concept in the fast moving
consumer goods sector. Traditional LCA approaches are already used in the sector
and we are currently researching the potential for adaptation of LCA methods as a
potential tool to enable operationalization of absolute sustainability metrics based
around PBs. In this presentation we examine the opportunities and limitations for
operationalising the PBs concept in LCA with particular regard to the Biodiversity,
Chemicals and Water boundaries.
TU300
Towards a common understanding of the Area of Protection 'Natural
Resources' in Life Cycle Assessment
J. Dewulf, EC JRC - IES / Sustainability Assessment unit; L. Benini, JRC Institute
for Environment and Sustainability - European Commission / Sustainability
Assessment unit; L. Mancini, European Commission Joint Research Centre /
Sustainability Assessment Unit Institute of Environment and Sustainability; S.
Sala, European Commision DG Joint Research Centre / Institute for Environment
and Sustainability Sustainability Assessment Unit; G. Blengini, European
Commision DG Joint Research Centre; F. Ardente, Joint Research Centre /
Sustainability Assessment Unit - Institute of Environment and Sustainability; M.
Recchioni, EC JRC - IES; J. Maes, EC-JRC; R. Pant, European Commission DG
Joint Research Centre / Institute for Environment and Sustainability Sustainability
Assessment Unit; D. Pennington, European Commission
Life Cycle Impact Assessment (LCIA) in classical Life Cycle Assessment (LCA)
aims at analyzing potential impacts of products and services typically on three
so-called Areas of Protection (AoPs): natural environment, human health and
natural resources. This contribution proposes an elaboration of the AoP Natural
Resources. It starts with analyzing different perspectives on Natural Resources as
they are somehow sandwiched in between the Natural Environment (their cradle)
and the human-industrial environment (their application). Reflecting different
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viewpoints, five perspectives are developed with the suggestion to select three in
function of classical LCA. They result in three safeguard objects: the Asset of
Natural Resources, the Provisioning Capacity of Natural Resources, and the Global
Functions of Natural Resources. Whereas the Provisioning capacity is fully in
function of humans, the global functions go beyond provisioning as they include
non-provisioning functions for humans and regulating and maintenance services for
the globe as a whole, following the ecosystem services framework. A fourth and
fifth safeguard object has been identified: recognizing the role Natural Resources
for human welfare, either specifically in their role in supply of products and
services and also more in general. But as these are far broader as they in principle
should include characterization of mechanisms within the human industrial society,
they are considered as objects for an integrated sustainability assessment (LCSA:
Life Cycle Sustainability Assessment), i.e. incorporating social, economic and
environmental issues.

Midpoint or single score for decision making? (P)
TU301
Screening of sustainability indicators for bioenergy systems: Are they suitable
for single-score aggregation?
M. Martín-Gamboa, Instituto IMDEA Energía / esLCA Network Systems
Analysis Unit; D. Iribarren, Instituto IMDEA Energía / Systems Analysis Unit; M.
Fuss, Karlsruhe Institute of Technology / Institute for Technology Assessment and
Systems Analysis ITAS; D. Garrain, CIEMAT / Energy Energy Systems Analysis
Unit; Y. Lechon, CIEMAT / Energy Dpt Energy Systems Analysis Unit; W.R.
Poganietz, Karlsruhe Institute of Technology / Institute for Technology Assessment
and Systems Analysis ITAS; J. Dufour, Instituto IMDEA Energía / Systems
Analysis Unit
Governments and decision makers are increasingly aware of the need for assessing
sustainability, which is especially relevant to the energy sector. In this respect, Life
Cycle Sustainability Assessment is considered to be a promising methodology for
the evaluation of energy systems. However, a careful identification of performance
indicators is required. Within the framework of the EERA JP e3s
(www.eera-set.eu), a review of more than 100 articles and reports on the evaluation
of energy systems is carried out. In order to facilitate the identification of
appropriate sustainability indicators, an analysis at the sub-sector level is proposed.
In particular, this study shows a thorough selection of sustainability indicators for
bioenergy systems. The recommendation of indicators for the sustainability
assessment of bioenergy systems is based on the screening of more than 600
indicators reported in the literature. A pre-screening of indicators reduces this
number to approximately 150 by removing recurrent indicators. A final screening
results in less than 30 indicators to provide a complete picture of the sustainability
performance of bioenergy systems. This final screening is carried out according to a
set of defined criteria including life-cycle perspective, practicality (linked to
availability and reliability) and specificity for the assessed sub-sector (relevance).
The set of recommended indicators covers the three common sustainability
dimensions (environmental, economic and social) while also including
multi-dimensional indicators such as cumulative energy demand (technical and
environmental dimensions), external cost (economic and environmental
dimensions) and labour (socio-economic indicator). Both general (e.g., global
warming, eutrophication, net present value and job creation) and bioenergy-specific
(e.g., direct/indirect land use change, deforestation and food security) indicators are
included in this selected set. The suitability of the selected indicators for
aggregation when it comes to further interpreting and reporting the sustainability of
bioenergy systems is discussed. Two levels of aggregation are explored:
intra-dimensional aggregation (one single score per sustainability dimension) and
multi-dimensional aggregation (one single score for sustainability). Overall, despite
the ease with which results are reported using a single score, aggregation is not seen
as a robust approach to support sensible decision making in terms of sustainability.
TU302
Midpoint vs single score in multi-criteria optimization under LCA
constraints: the case of potable water treatment chains
F. Capitanescu, CRTE; E. Igos, CRP Henri Tudor / Resource Centre for
Environmental Technologies CRTE; A. Marvuglia, Luxembourg Institute of
Science and Technology (LIST) / Resource Centre for Environmental Technologies
CRTEResource Centre for Environmental Technologies CRTE; E. Benetto, CRP
Henri Tudor / Resource Centre for Environmental Technologies CRTE
In order to offer decision makers efficient solutions for reducing the environmental
impact of a process, Life Cycle Assessment (LCA) needs to be complemented by
multi-goal optimization tools. The paper reports the successful coupling between a
multi-goal optimization tool and EVALEAU, which is a state-of-the-art
flowsheet-based process modelling - LCA tool for prospective and retrospective
simulation of potable water treatment chains. The EVALEAU simulator was
developed in Umberto®, relies on the software PHREEQC® for water chemistry
calculation, and its modules are linked to the Ecoinvent® database for the LCI of
background processes. Since EVALEAU simulator involves a such deep level of
software embedding the use of mature derivative-based mathematical programming
methods is unreasonable. Consequently, key design operational parameters of the
potable water plant treatment chain were optimized by resorting to a metaheuristic
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global optimization algorithm, called Strength Pareto Evolutionary Algorithm
(SPEA2), which is a natural candidate for black-box multi-objective optimization.
The work also assesses the pros and cons of using midpoint versus single score as
environmental goal metrics in a decision making process based on very challenging
multi-goal optimization of water treatment chains. The problem computational
challenges stems from the facts that EVALEAU is a time consuming simulator and
the computational complexity (i.e. approximation of Pareto front and running time)
of a multi-objective optimization problem grows dramatically with the number of
conflicting objectives and may be unmanageable. The results show that solving
such optimization problems under both approaches is technically feasible provided
that, for midpoint approach, a small number of key conflicting environmental
impact metrics are carefully chosen by the decision maker. Other midpoint impact
categories can be straightforwardly incorporated into the optimization problem as
constraints but the optimization results may depend on their apriorily expert-based
limits.
TU303
LCA in multicriteria optimization tools for process design: sewage
sludge-based biodiesel production
C.M. Torres, Departament dEnginyeria Química; M. Olkiewicz, Universitat Tovira
i Virgili / Chemical engineering department; F. Castells, Universitat Rovira i Virgili
/ Chemical engineering department; C. Bengoa, L. Jiménez, Universitat Rovira i
Virgili / Chemical Engineering
Decision-making tools for process design must combine both economic feasibility
and environmental impacts evaluation in order to meet the stakeholders’ interests. It
is the aim of the ongoing researches in alternative raw materials and processing
technologies to produce biodiesel. This study analyses from a realistic point of view
the biodiesel production from primary sewage sludge by a simulation-based
automated evaluation tool. This computational procedure allows automating the
calculation of both mid-point and aggregated multicriteria indicators, the
identification of the key variables and process hot spots through sensitivity analysis,
and the implementation of uncertainty analysis under several scenarios and process
assumptions. The automated characterization approach is based on the plant
simulation in AspenHysys v8 and the automated iterative process programmed in
Matlab to stablish the pattern given by the optimization algorithm, uncertainty
model or sensitivity analysis procedure to be followed. Three process alternatives
were selected to find the best technological solution: a novel wet extraction
procedure (Wet route alternative) developed at laboratory scale versus traditionally
alternatives from dry sludge, using conventional dry extraction with hexane (DryA
alternative) and in situ transesterification route (DryB alternative). The alternatives
comparison in the base case scenario is complemented by a sensitivity analysis to
check the importance of the assumptions made during the inventory phase.
Additionally, Monte Carlo analysis was performed over the correspondent
distribution functions defined for the key operational variables, the predefined
economic parameters and the characterization factors of the LCA. The resulting
simulation gives no significant difference between the LCA of the Wet and DryA
routes, while the better economic results points out the Wet alternative as the
preferable option with 98% of confidence. The available computational tools allow
us to better estimate, analyse and draw conclusions about the environmental
evaluation through LCA, taking into account multiple scenarios, assumptions and
design choices, without having to assume certain parameters and keeping a detailed
perspective in each step of the analysis. The use of appropiate techniques can give a
broader view of the process performance avoiding to face tiresome calculations and
a vast number of scores.
TU304
Agricultural efficiency as a trigger to slow down global warming: the CF +
DEA method of Ecuadorian bananas
L. Roibás; I. Vázquez-Rowe, CRP Henri Tudor / Resource Centre for
Environmental Technologies CRTE; A. Elbehri, Food and Agriculture
Organization of the United Nations; A. Hospido, Almudena Hospido / Dept of
Chemical Engineering
The carbon footprint of Ecuadorian banana production was calculated based on the
inventory data gathered in 17 farms. The resembling agricultural practices
throughout the production units lead to the combined application of Data
Envelopment Analysis (DEA), a method that computes efficient and inefficient
units based on their operational parameters, seeking an improvement of inefficient
systems. Moreover, it is expected that the optimization of these farms would bring
along a reduction in the average carbon footprint of the fruit. Four inputs were
chosen, together with banana output, as operational parameters to apply the DEA
model: diesel use, nitrogen fertilizers consumption, the consumption of other
fertilizers and agricultural oil use. This choice was based on the significant
contribution of those items to the whole banana footprint, but also taking into
account model requirements and limitations. After a sensitivity analysis, one of the
farms was left out of the study, since its characteristics were not comparable to the
remaining ones. Seven of the sixteen farms were found to be inefficient, and no
relation was found between farm sizes and the resulting efficiency scores. The
chosen DEA model provides target values for the inputs under study that can be
applied to optimize the inefficient farms without reducing their banana production.
By using those targeted values, the carbon footprint can be recalculated in order to
compare the results of the optimized farms to those of the original ones. Therefore,
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the average carbon footprint of banana farming was reduced by 15% when applying
these optimization measures. The application of the CF+DEA method was found to
be a valuable tool for farming optimization, allowing an easy estimation of the
environmental improvements that would result of the application of given target
values to inefficient units. DEA constitutes, however, a complex model, leading to
the conclusion that results should be carefully analized to ensure target viability
before implementing any optimization measure.

degreasing process has been described as a viable and promising ecological
degreasing option for leather industry. This study analyzes the environmental
performance of the biosurfactant based degreasing process in leather industry in
comparison to conventional process where syntetic surfactants are used. Life Cycle
Assessment (LCA) methodology is applied and biosurfactant use was evaluated by
analyzing the global warming potential impact category defined by CML 2001
(measured in kg of CO2 equivalent emissions), water and energy consumptions.

TU305
Environmental footprint of the company in consideration of the whole supply
chain
S. Suguri, N. Itsubo, Tokyo City University
In late years, the attention for the environmental evaluation of the organizations in
the LCA. For example, I include "Organization Environmental Footprint" which
introduction is considered for in Europe, "PUMA's Environmental Profit and Loss
Account for the year ended 31 December" by PUMA company. In this study, I
performed examination for the development of the environmental footprint
technique of the company for the whole supply chain. For end-point, I aim at
covering all influence domains advocating with Organization Environmental
Footprint in Europe.I evaluate it using a Japanese Input-Output table analysis in this
study, and the input data used the disclosure data of the company.

TU308
Benchmarking carbon footprint of wine industry: comparing data from 20
wineries in Spain and France.
A.N. Diarte; R. Puig i Vidal, Universitat Politècnica de Catalunya / GIR Escola
dEnginyeria dIgualada; E. Kilic, LEscola dEnginyeria dIgualada / Textile and
Leather Fashion Design Department; P. Fullana i Palmer, Universitat Pompeu
Fabra / UNESCO Chair in Life Cycle and Climate Change
Inventory data were obtained from 20 wineries with varying production volumes
participating in two projects coordinated by Cyclus: 8 within the CO2 Vino project
(financed by the European Social Fund through the Program empleaverde from
Biodiversity Foundation) and 12 within the VINECO project (financed by the
Euroregion Pyrenees-Mediterranean). The wineries were distributed in 12
designations of origin from 5 regions in Spain (Galicia, Castilla La Mancha,
Murcia, Catalonia and Balearic Islands) and 2 in France (Midi Pyrenees and
Langedoc-Rousillon). Both projects had as a goal the fight against climate change,
together with increasing competitiveness by delivering environmental information
to sensitized markets. In addition to CO2 emissions, the VINECO project aimed at
evaluating and reducing water and energy consumption as well. A comparative
analysis of the inventory data collected to calculate the carbon footprint of the 20
mentioned wineries is presented. Specifically, a comparative statistical study of
consumptions of chemicals and energy per hectare of vineyards, per kg of grapes
and per liter of wine produced has been performed. Different variables have been
identified as relevant to the results, such as fuel consumption, use of phytosanitary
products and weight and type of packaging. The comparative results obtained in
this study can be used by wineries as a benchmark to compare their impacts to the
average and identify what variables are causing their deviation from the average.
This may help and encourage wineries to adopt measures to reduce their carbon
footprint.

TU306
Eco-efficiency indicators for decision-making support in the Urban Water
Sector
D. Marin, M. Amores, CETaqua, Water Technology Centre; Y. Lorenzo-Toja,
USC; D. Sanjuan-Delmás, UAB; A. Petit-Boix, Institute of Environmental Science
and Technology; C. Arnal, CETaqua Water Technology Centre; G. Feijoo,
University of Santiago de Compostela / Chemical Engineering; J. Rieradevall,
Institute of Environmental Science and Technology ICTA Universitat Autònoma de
Barcelona / sostenipra; M. Termes-Rifé, University of Barcelona / Department of
Economic Policy Faculty of Economics and Business; F. Hernandez-Sancho,
University of Valencia
The recently released standard for eco-efficiency assessment (ISO 14045:2012) is
proposed to support decision-making when dealing with urban water cycle
management.The lack of such an integrated assessment may lead to
non-eco-efficient performances both from the economic and the environmental
point of view. The most appropriate environmental, economic and eco-efficiency
indicators were selected after the application of both LCA and LCC to the urban
water cycle activities of two small-medium cities in Spain. Nevertheless, with
respect to LCA results, midpoint and endpoint indicators have been compared in
order to select which were the most understandable ones for end-users. The
midpoint indicators selected were Global Warming (GWP), Ozone Layer Depletion
(ODP), Eutrophication (EU) and Commulative Energy Demand (CED) as those
were the common relevant indicators in the four stages of urban water cycle
(drinking water treatment, supply network, sewer network and wastewater
treatment and discharge). Both construction and operation and maintenance
impacts were included as for treatment plants the most important stage is Operation
and for networks it is more relevant the construction stage. Regarding the economic
assessment, besides LCC, cost functions were developed in order to estimate costs
for water facility and monetisation of externalities was also carried out in order to
have a single economic indicator including, costs, monetised environmental
impacts and monetised environmental benefits that can be understood by itself.
With respect to the eco-efficiency assessment, many previous works from academia
and companies showed that there are many different ways to assess the “value” of a
product or activity while the standard clearly identifies LCA results as the most
appropriate indicators for the environmental assessment. In the case of urban water
activities, LCA midpoint and endpoint indicators have been used to correlate them
with economic indicators (CAPEX, OPEX and externalities) and also with quality
indicators (e.g. BOD reduction or GHG emissions). The most preferred results were
the ones that have a graphical interpretation that best supports decision-making. A
user friendly web tool for eco-efficiency assessment in the urban water cycle
devoted to non-lifecycle experts has been developed gathering all this knowledge
and as a collaborative work within academics, water utilities and public institutions.
TU307
Carbon footprint of plant derived surfactant use in leather industry
E. Kilic, LEscola dEnginyeria dIgualada / Textile and Leather Fashion Design
Department; R. Puig, A. Navarro, Universitat Politècnica de Catalunya / GIR
Escola dEnginyeria dIgualada EEI
In leather production degreasing is an important processing step where the excess of
natural fat substances are removed from animal skin. The conventional degreasing
methods used for degreasing of skins generally involve using polluting products
such as organic solvents and/or synthetic surfactants, or their mixture in the form of
aqueous emulsions. The industrial application of these methods has been
questioned and raises the question of sustainability because of non-biodegradable
structure of synthetic chemicals. Surfactants are shown to be toxic to aquatic
organism and their presence generate severe environmental burdens due to use of
large amounts of water and cause significant problems in the conventional
wastewater treatment processes. The possibility of using plant derived biosurfactant
in the degreasing of sheep skins have been investigated and biosurfactant based
310

Assessment of risks posed by systemic insecticides to
hymenopteran pollinators: from lab via (semi-)field to
landscape scale testing (P)
TU309
Spatial representativeness of field studies on neonicotinoids used for the EU
risk assessment to bees
A. Ippolito, EFSA - European Food Safety Authority / Institute for Environment
and Sustainability IES; M. Arena, EFSA - European Food Safety Authority /
Pesticides; D. Auteri, Auteri / Pesticides Unit; T. Molnar, R. Sharp, EFSA European Food Safety Authority / Pesticides Unit; F. Streissl, EFSA / Pesticides
Unit; C. Szentes, Pesticides Unit
In view of the various studies and research activities carried out in recent years, in
2012 the EU Commission requested EFSA to revise the risk to bees of
neonicotinoid active substances by focussing on clothianidin, imidacloprid, and
thiamethoxam applied as seed treatments and granules. In particular EFSA was
tasked to consider the acute and chronic effects on colony survival and
development, effects on bee larvae and bee behaviour, including effects of sublethal
doses. The mandate recommended to perform the risk assessment on the basis of the
EFSA PR Panel Opinion, 2012. The risk assessment for honey bees concentrated on
three main routes of exposure: via intake of residues in nectar and pollen collected
in the flowers of treated plants; from dust produced during the sowing or the
application of the granules and drifting on to nearby vegetation; via intake of
residues in guttation fluid produced by the treated plants. To this purpose, a number
of semi-field and field studies were submitted for the approval of the active
substance at EU level and in support of the product authorisations at Member State
level. These studies were conducted under certain environmental conditions (e.g.
specific crop, landscape, and climate) and therefore their representativeness for
different regions and environmental conditions in Europe was questionable. In the
present work, the aforementioned studies will be geographically characterised
using maps. Their spatial relationship with the distribution of bee-attractive crops
and biogeographic regions across Europe will be shown. Uncertainties in
extrapolating results from field studies to a pan-European scale will also be
discussed. To enhance the interpretation of the results, a short meta-analysis will
briefly highlight the main issues undermining the reliability of some studies.
TU310
Calculators developed for the EFSA Guidance Document on Risk Assessment
of Plant protection products on bees (Apis mellifera, Bombus spp. and solitary
bees)
C. Szentes, Pesticides Unit; G. Zancanaro, European Food Safety Authority /
AMU; F. Streissl, EFSA / Pesticides Unit
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New perspectives on the risk assessment of PPPs to bees were provided by EFSA
new guidance document. This guidance suggests the implementation of tiered risk
assessment schemes (screening, first tier, second tier, highest tier). The guidance
document was heavily criticised by different stakeholders as being too complex at
lower tiers and difficult to apply refined risk assessments at higher tiers. The high
number of risk quotients, which need to be calculated for the lower tiers, originates
from the complexity of the different exposure routes in agricultural landscapes.
This complexity is addressed by using different combinations of default factors for
the exposure estimations of the different situations. In order to ease the required
calculations, a user friendly calculator based on MS-Excel®,named ‘Bee-Tool’, had
been developed by a small working group of EFSA. The Bee-Tool is able to quickly
perform all the necessary calculations for the screening step and for the first tier.
The calculator underwent a verification process. The most complex factors used in
the exposure estimation are the ‘Shortcut values’. The default shortcut values (90 th
percentile ‘worst case’) were derived by Monte-Carlo simulations considering a set
of default residue levels in pollen and nectar and information on feed consumption
of bees. Among others, these shortcut values can be refined at second tier of the risk
assessments if compound or crop specific data are available (i.e., residue levels in
pollen and nectar of the pesticide under evaluation, crop specific sugar content of
the nectar, crop specific pollen consumption). In order to ease the calculations of
crop or compound specific shortcut values, the so called ‘SHVAL’ tools were
developed by EFSA. SHVAL tools are small applications developed for ‘R’
statistical software. The SHVAL tools allow for inputting raw data sets as well as
reference values (central tendency measurements / ranges). First, where possible,
they fit theoretical distributions to the input data and then they run a Monte-Carlo
simulation. The simulations result in an estimate of the 90th percentile shortcut
value and its 95% confidence interval. Graphical presentations of the fitted
distributions and for the simulated shortcut values are also available. The
presentation will give an overview of these calculator tools. Also, with some
examples, it will be demonstrated how these calculators work in practice.
TU311
Dilution at the hive - a Dutch field study
I. Roessink, Alterra; D. Belgers, Alterra Wageningen UR; J. Van der Steen,
Wageningen UR; A. Focks, Alterra Wageningen University and Research Centre /
Ecotoxicology Environmental Risk Assessment Team; h. baveco, Environmental
Risk Assessment Team; J. Boesten, Alterra / ERA team
This study was performed to assess potential dilution of pesticide concentrations
entering the beehive. For this purpose two flowering fields of oilseed rape (Brassica
napus) (A and B), situated 650m apart, were sprayed with a separate tracer each.
Tracers comprised boscalid and metconazole, both non-toxic for bees. After
application, bees were collected every hour simultaneously in the sprayed field and
at the entrance of the beehive. In addition, foraging bumblebees were collected in
the field as well. On the boscalid treated oilseed rape field, concentrations in nectar
collected from field-bees approximated 300 ng/g immediately after application,
resulting in an Residues per Unit Dose (RUD value) of about 3 mg/kg. However,
concentrations in nectar collected from returning bees in front of the hive situated
next to the Boscalid treated field were much lower (approximating 50 ng/g).
Interestingly, no metconazole was measured in these samples as well. This
indicates that even with an attractive crop such as oilseed rape at close distance,
bees may still use a significant other part of the landscape to forage, leading to
dilution of initial nectar concentrations as observed in the field.
TU312
Appropriate use of available evidence - an example of exposure of bees to
in-field weeds
S.K. Maynard, Syngenta / Environmental Safety; P.C. Campbell, Syngenta /
INRS-ETE
In recent years the European Food Safety Authority (EFSA) has increased its
programme of preparing guidance and opinions in the field of environmental risk
assessment. Many of the current and proposed risk assessment scenarios are worst
case and are based on theoretical assumptions that certain scenarios could constitute
a risk rather than based on evidence of actual risk. In July 2013 the European Food
Safety Authority (EFSA) released its final guidance on the risk assessment of plant
protection products (PPPs) to bees (EFSA, 2013). This scheme requires a first tier
assessment through various exposure scenarios, one of which is exposure to bees
through foraging on attractive weeds within the treated field. The guidance
suggests, as a refinement option, that if < 10% of the area of use is covered in
attractive weeds then the exposure route is not relevant in the 90th%ile case.
Efficacy trials for herbicides follow common practices throughout Europe, are
designed to measure weed coverage in-field, and are of a standard suitable for
regulatory submissions. This project aims to, using this empirical evidence, answer
the question posed by the EFSA bee guidance document regarding the relevance of
the weeds in the treated field scenario: “Is a significant fraction of the surface area
of treated fields covered by attractive weeds for >10% of the area of use?” Using a
database of around 11500 efficacy trials (containing approximately 67000
individual weeds recordings) across 9 separate crop groups, data was extracted on
weed species, growth stage and ground cover. Initial analyses demonstrate that of
all weeds recorded < 2% were at a flowering growth stage. For permanent crops this
value was higher (36%) due to differences in agricultural practices. However,
future analyses considering the attractiveness of flowering weeds to bees and the
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actual ground coverage of weeds is considered these values will significantly
reduce these figures and more robustly quantify the exposure to weeds. This large
data analysis has demonstrated that the scenario of weeds in the treated field is not
applicable for the crops assessed here (wheat, oilseed rape, sugar beet, sunflower,
potatoes, maize, peas, beans and permanent crops (orchards and vines)). This work
also demonstrates that the currently available regulatory data submitted to member
states and EFSA during submissions could be used more effectively when
preparing opinions and guidance documents.
TU313
A pragmatic approach to assess the exposure of the honey bee (Apis mellifera)
when subjected to pesticide spray
Y. Poquet, INRA; L. Bodin, ANSES; M. Tchiamitchian, INRA; M. Fusellier,
National Veterinary School (Oniris); B. Giroud, Institut des Sciences Analytiques
UMR TRACES Team; F. Lafay, CNRS Université Lyon; A. Bulete, Institut des
Sciences Analytiques UMR TRACES Team / Service Central dAnalyse; S.
Tchamitchian, M. Cousin, M. Pelissier, J. Brunet, INRA; L. Belzunces, INRA /
Umr Abeilles Environnement
Plant protection spray treatments may expose non-target organisms to pesticides. In
the pesticide registration procedure, the honey bee represents one of the non-target
model species for which the risk posed by pesticides must be assessed on the basis
of the hazard quotient (HQ). The HQ is defined as the ratio between environmental
exposure and toxicity. For the honey bee, the HQ calculation is not consistent
because it corresponds to the ratio between the pesticide field rate (in mass of
pesticide/ha) and LD50 (in mass of pesticide/bee). Thus, in contrast to all other
species, the HQ can only be interpreted empirically because it corresponds to a
number of bees/ha. This type of HQ calculation is due to the difficulty in
transforming pesticide field rates into doses to which bees are exposed. In this
study, we used a pragmatic approach to determine the apparent exposure surface
area of honey bees submitted to pesticide treatments by spraying with a Potter-type
tower. The doses received by the bees were quantified by very efficient chemical
analyses, which enabled us to determine an apparent surface area of 1.05 cm 2/bee.
The apparent surface area was used to calculate the exposure levels of bees
submitted to pesticide sprays and then to revisit the HQ ratios with a calculation
mode similar to that used for all other living species. X-tomography was used to
assess the physical surface area of a bee, which was 3.27 cm2/bee, and showed that
the apparent exposure surface was not overestimated. The control experiments
showed that the toxicity induced by doses calculated with the exposure surface area
was similar to that induced by treatments according to the European testing
procedure. This new approach to measure risk is more accurate and could become a
tool to aid the decision-making process in the risk assessment of pesticides.
TU314
Assessing the potential effects and risk of chronic thiamethoxam exposure to
honey bees: results of a hive feeding study conducted in North Carolina, USA
J. Overmyer, Syngenta Crop Protection, LLC. / Environmental Safety; F. Rice,
Syngenta Crop Protection LLC; S. Bocksch, Eurofins Agroscience Services
GmbH; M. Hill, Eurofins Agroscience
Thiamethoxam is a systemic, neonicotinoid insecticide used to control chewing and
sucking insect pests on various crops. As bees can potentially be exposed to
thiamethoxam via residues in nectar and pollen, a colony feeding field study was
conducted to evaluate the potential effects of chronic dietary exposure to honey
bees (Apis mellifera). Honey bee colonies were exposed to thiamethoxam for six
weeks via sucrose solution (1:1 sugar:water) using in-hive feeders. Exposure
occurred during the summer in which a dearth of floral resources was expected in
order to increase consumption of treated solution. Five concentrations of
thiamethoxam were tested ranging from 12.5 to 100 ppb; control colonies received
untreated sucrose. Colonies were placed in one of twelve separate apiaries in a
randomized block design. Honey bees were allowed to forage freely throughout the
duration of the study. Colony condition was assessed at eight time points starting in
May 2014 prior to exposure, dur-ing the exposure, and after exposure until the end
of October 2014. Additional colony assessments will be conducted in March and
April 2015 to determine overwintering success and spring population build-up.
Data will be analyzed to determine any significant effects of thiamethoxam
exposure on the number of adult bees, eggs, larvae, pupae, amount of stored pollen
and honey, hive weight and hive mortality compared to controls. For risk
assessment purposes, effects data obtained from this study will be compared to
measured residues of thiamethoxam in pollen and nectar from various crops.
TU315
Diversity and abundance of pollinators in chlorpyrifos-treated cider apple
orchards in Herefordshire UK
C. Garrido, BeeSafe; U. Zumkier, Tier3Solutions; C. Wolf, Tier3 Solutions GmbH;
S. Norman, RidgewayEco; G. Weyman, Makhteshim-Agan; N. Poletika, Dow
Agrosciences / RSGAACES
Though special attention is given to the protection of pollinators in agricultural
crops, only little is known about effects of specific PPP applications on the
non-managed pollinator communities. The aim of the study was to monitor the
diversity and abundance of the pollinator populations on cider apple orchards in
Herefordshire, UK, treated with chlorpyrifos. Risk to pollinators is managed by
never applying during blossom-time. Ten conventionally-managed orchards were
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chosen in Herefordshire, UK. Chlorpyrifos is usually applied on these orchards
once before flowering and once after flowering for control of apple blossom weevil
and sawfly – which impact apple yield. Pollinator populations were assessed by
transect walks and the observation of defined patches. All orchards were assessed
once before first application of chlorpyrifos, once after first application, during
apple bloom and after the second application. A total of 22 pollinator
(morpho-)species was observed during the transect walks, 17 of these being bee
species. The most frequent bees were three mining bee species (Andrena
haemorrhoea, A. nitida and A. cineraria). Highest diversity and abundance of
pollinators was observed during apple flowering. The species spectrum changed
after the time of the 2nd application. At this time dipteran flower visitors became
more frequent while bee species were observed less. Diversity and abundance
differed on the different study orchards at any time and was not dependent from
chlorpyrifos application but on the presence of flowering weeds and the
heterogeneity of the orchard. The same species spectrum as in the transect walks
was observed in the observation patches; mining bees being the most abundant also
in this case. The differences between the orchards were bigger than those between
different areas in the single orchards. The abundance of pollinators depended on the
presence of flowering plants and the life cycle of the observed species and could not
be attributed to the chlorpyrifos applications. Diversity and abundance of
pollinators at the study orchards were not influenced by the chlorpyrifos
applications at population level. Differences between the orchards in the species
spectrum and frequency of pollinators was dependent of the presence flowering
plants and hetereogenity of the orchards.
TU316
Assessment of the imidacloprid insecticide effects in the intestine and
Malpighian tubules of Melipona scutellaris bees.
T.C. Grella; R.C. Nocelli, Ciências Biológicas / Departamento de Ciências da
Natureza Matemática e Educação; O. Malaspina, Universidade Estadual Paulista
UNESP; H.M. Soares, Departamento De Biologia
In Brazil there are 192 species of stingless bees responsible for pollinating 30% to
90% of the native species of the Caatinga, Atlantic Forest and Pantanal. Among
these species there is Melipona scutellaris, endemic in the northeast and able to
perform vibration pollination. Like others, this species is endangered by incorrect
application of pesticides, because the new generation of insecticides, such as
imidacloprid, is able to translocate by the plant, so even when they are applied in the
seed the molecule arrive at the nectar and pollen. When the contact is oral, the first
affected organs are the ventricle and Malpighian tubule, responsible for absortion
and excretion, respectively. So, the aim of this study was to assess the damages
caused by sublethal doses of imidacloprid on the mentioned organs. For this,
foragers bees were collected packed in pots of 250 mL and fedding with a solution
of 50% water and 50% granulated sugar. In the laboratory the sucrose solution were
replaced by other that contained sublethal doses of LC50 = 0.81 ng a.i/diet, LC50/10 =
0.081 ng a.i/diet and LC50/100 = 0.0081 ng a.i/diet diluted in food. After 24 and 48
hours individuals were anesthetized with CO2, the intestine and Malpighian tubule
were collected, sectioned at 5 μm thickness, stained with hematoxylin and eosin,
were dried, stick with ethellan and observed employing light microscopy. In
ventricle treated with lower doses, we observed an increase of apocrine secretion,
loss of cytoplasmic material and increase of cells eliminated to the lumen. Already
in the higher doses were identified regenerative cells with spaces among them,
disorganized nuclei and cells with irregular shapes, when compared with the
control. Malpighian tubules showed even in the lower doses loss of cytoplasmic
material and apocrine secretion, whereas at higher, we observed an irregular shape
of the tubule, cellular swelling, loss of brush border, more intense apocrine
secretion and cellular disorganization. In both organs the results can be indications
of cell death and tissue regeneration failure due to the action of the insecticide. Thus
we conclude that sublethal doses of imidacloprid cause changes in the digestive and
excretory bees organs, which can compromise digestion, nutrient absorption,
regeneration of cells excretion of toxic waste.
TU317
Cyantraniliprole: Low risk for bees resulting from seed treatment use in
oilseed rape
A. Dinter, DuPont de Nemours (Deutschland) GmbH / Crop Protection; A. Samel,
DuPont Crop Protection / Ecotoxicology
Cyantraniliprole (DPX-HGW86, DuPontTM Cyazypyr®) is the second active
ingredient in the anthranilic diamide insecticide class (IRAC Group 28; next to
chlorantraniliprole (DuPontTM Rynaxypyr®)) and the first to control a
cross-spectrum of chewing and sucking pests. Cyantraniliprole is a systemic
insecticide and mobile via xylem. Oilseed rape seed treatment with
Cyantraniliprole 625 g/L FS (DuPontTM Lumiposa®) at 50 µg a.s./seed provides
excellent control of pests like flea beetles in young emerging rape. The DuPont TM
Lumiposa® seed treatment product is registered for use in rape in USA and Canada.
Cyantraniliprole is characterized by low water solubility (about 0.01 g/L). No
increased honeybee mortality was determined in the oral acute toxicity test at
maximum water solubility level of cyantraniliprole indicating a low risk potential
for bees via systemic plant exposure routes. Also, cyantraniliprole shows rapid
decline in soil with DT50soil values ranging between 13-87 days with no potential
for accumulation in soil from repeated uses according to cyantraniliprole labels.
Cyantraniliprole residue can be found in guttation droplets of young emerging rape
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plants, but the cyantraniliprole concentrations is guttation droplets show a rapid
decline. No residues of cyantraniliprole metabolites were detected in any rape
guttation liquid samples. Worst-case oral risk assessments indicate low risk for bees
resulting from the potential cyantraniliprole uptake via guttation liquid.
Cyantraniliprole residues or residues of plant metabolites were not detected in
pollen or nectar of flowering summer or winter rape or in bee matrices like honey or
wax. Honeybee colonies exposed next to flowering winter oilseed rape seed-treated
with DuPontTM Lumiposa® and honeybee colonies exposed to control field in
Germany and France confirmed the safe use of DuPontTM Lumiposa® and lack of
any effects on honeybee colonies. Based on the available data for cyantraniliprole
and its metabolites it is unlikely that the intended use of DuPont TM Lumiposa® as
oilseed rape seed treatment will have any unacceptable in- and off-crop effects on
bees resulting from systemic exposure (guttation droplets, nectar or pollen) or from
dust drift during drilling.
TU318
Detection of morphological alterations caused by pesticides in bees collected
on field
R.C. Nocelli, Ciências Biológicas / Departamento de Ciências da Natureza
Matemática e Educação; A.d. Fidalgo, Instituto de Botânica / Núcleo de Pesquisas
em Sementes; R.A. Barbosa, Universidade Estadual Paulista UNESP / Centro de
Estudos de Insetos Sociais Departamento de Biologia; T. Roat, Biology; P. Cintra
Socolowski, Universidade Estadual Paulista UNESP / Centro de Estudos de
Insetos Sociais Departamento de Biologia; O. Malaspina, Universidade Estadual
Paulista UNESP
Bees are the most important pollinators of native and cultivated areas. In their
activities to collect pollen and nectar they can be exposed to pesticides. Many
laboratory studies have shown that different molecules causes impairment in target
and non target organs, but there are no data about what can happen in these organs
in bees on field. To understanding, this study aimed evaluate brain, gut and
malpighian tubule from bees collected in native and cultivated areas. Bees were
collected on flowers of the orange orchards surrounding the Mogi Guaçu Biological
Reserve and on native species. Their organs were removed, fixed in and processed
to histology. The positive control were treated with Dimethoate LD50 to
africanized Apis mellifera. The gut from treated and collected bees showed an
increase of cells in the lumen. Epithelial cells showed increase in the secretory
granules, nuclear alterations with condensed chromatin and nucleolar irregularities.
There were differences in regenerative cells as desorganization and spaces between
them. Were observed Malpighian tubules cells with an increase in the cellular
volume, losses in the basal and apical region of the cells, and decrease of lumen
diameter. In the brain no alterations were detected. The alterations observed can
compromising individual capacity to intake food and process toxic substances,
leading to death. These results indicate that bees can suffer effects of pesticides
even in preservation areas, because the areas are small and they need to forager in
crops to get food. This is a problem not just for foragers, but to all the colony that
depends of them to collect pollen and nectar and can receive less and contaminated
food.
TU319
Large-scale field study of seasonal effects of Clothianidin dressed oilseed rape
on pollinating insects in northern Germany: Residues in nectar and pollen
collected by honey bees in tunnel tents
M. Persigehl, Tier3 Solutions GmbH
In order to investigate possible long-term side effects of Elado® (10 g Clothianidin
& 2 g Beta-Cyfluthrin /kg seed) dressed Oilseed Rape (OSR) on different
pollinating insects, a large-scale monitoring project was initiated in 2014 in
Mecklenburg-West Pomerania, Germany. In this region, OSR is usually cultivated
at 25 - 33 % of the arable land. Within this project the present residue study
provided reliable data of Clothianidin residues in nectar and pollen of Elado treated
and untreated OSR collected by honey bees (Apis mellifera). The study was
conducted on 35 study fields of a control and a treatment site of approx. 65 km2
each. During OSR blossom 73 pollen and 73 nectar samples of 18 Elado treated
study fields and 17 control fields were sampled and analysed for residues of
Clothianidin and its metabolites TZNG and TZMU. Between 21 April and 16 May
2014 meshed tunnel tents of about 50 m2 in size were erected at the study fields and
small honey bee colonies enclosed to expose the honey bees exclusively to OSR. A
minimum of 100 mg of OSR pollen was sampled via pollen traps attached to the
honey bee hive. About 200 returning honey bees were sampled before entering the
hive to collect nectar and their honey stomach dissected. Analyses of samples were
conducted by Eurofins Agroscience Services Chem GmbH, Hamburg, Germany.
Neither Clothianidin or its metabolites were present at 34 samples of nectar and
pollen from the control site: residue concentrations of Clothianidin in pollen and
nectar were below the Limit of Detection (LOD = 0.3 µg/kg), except of three pollen
samples with Clothianidin residues of below the Limit of Quantification (LOQ =
1.0 µg/kg). In mean the metabolites TZNG and TZMU were analysed as < LOD in
all pollen and nectar samples. At the treatment site, Clothianidin was detected in
pollen and nectar of all study fields. In 34 out of 39 pollen samples and 22 out of 39
nectar samples of the treatment site residue concentrations were slightly higher than
the LOQ. Residues of TZNG in pollen and nectar were lower than the LOQ or even
lower than the LOD, whereas residues of TZMU were below the LOD in all
samples. Maximum analysed concentrations of Clothianidin were 3.6 μg/kg in
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nectar and 3.5 μg/kg in pollen and on mean average 1.3 μg/kg in nectar and 1.7
μg/kg in pollen. In summary, this study constitutes a worst case scenario of honey
bee exposure since honey bees collected pollen and nectar only from the target plant
OSR in tunnel tents.
TU320
Sampling Methods of Nectar and Pollen of Brassica napus (oilseed rape) and
Phacelia tanacetifolia (Lacy Phacelia)
S. Knaebe, EAS EcoChem GmbH / Ecotox Field; P. Mack, EAS EcoChem GmbH;
S. Bocksch, Eurofins Agroscience Services GmbH
The new EFSA guidance document on the risk assessment of plant protection
products on pollinators includes not only the honey bees but also bumble bees and
solitary bees. Additonal assessment factors were introduced for bumble bees and
solitary bees to account for their potential greater sensitivity, since there are no
standard test protocols available for testing. For a risk assement refinements a more
precise estimate of the possible exposure via the expected residue values in nectar
and pollen is possible. With regards to the specific morphology and various yield of
pollen and nectar of the different plant species it is necessary to adapt the sampling
methodology accordingly since it is important to get enough material for the
subsequent residue analysis. Over the last years we have conducted several studies
with sampling of nectar and pollen and will present our experience with manual
methods as well as with the use of honey, bumble and solitary bees exemplary for
Brassica napus and Phacelia tanacetifolia. Results from an evaluation of forager
bee samples for the amount of nectar and pollen load will be presented and different
sampling methods will be discussed.
TU321
In vitro honey bee larvae testing: lessons learned and improving the way
forward
S. Kimmel, Innovative Environmental Services (IES) Ltd. / Ecotoxicology; R.
Odemer, Innovative Environmental Services IES Ltd / Ecotoxicology; V.J. Kramer,
Dow AgroSciences LLC / Analytical Chemistry and Environmental Sciences; G.
Meregalli, Dow AgroSciences Italia srl / Regulatory Sces & Government Aff.
With the recently adopted OECD guideline 237 for in vitro bee larvae acute testing
in the laboratory, a new step towards assessment of effects on honey bee brood was
implemented. Having now performed several dozens of these new studies under
GLP, a second thought on current shortcomings and possible modifications of the
test design is useful. Even though this new in vitro larval test may be useful for
preliminary screenings on possible hazardous substances for the bee brood, from
the stakeholders’ point of view, the test design is questionable and several
improvements may need to be considered to increase the robustness and reliability
of the derived results. Results for controls and reference item treatments from
several data sets are presented. Recommendations on possible modification of the
test design are discussed.
TU322
Variability of brood termination rates in bee brood studies according to
Oomen and OECD GD 75*
J. Lueckmann, Rifcon GmbH; R. Becker, BASF Aktiengesellschaft; S. Schmitzer,
IBACON GmbH
*on behalf of the bee brood working group of the German AG Bienenschutz and the
ICP-PR Bee Brood Working Group Based on EU Regulation 1107/2009/EC the
current regulatory risk assessment on bees has to address the risk on honeybee
larvae or brood. According to the new “EFSA Guidance Document on the risk
assessment of plant protection products on bees” (EFSA 2014), both, the Oomen
bee brood feeding test (Oomen et al., 1992) as well as the OECD Guidance
Document 75 (2007; OECD GD 75) are given as the two higher tier options to
refine the risk on honeybee brood if concern is raised in tier 1. Concerning the
Oomen method the EFSA GD recommends extending the feeding period of a
contaminated feeding solution from one to nine days to ensure a chronic exposure
to the larval stages. Hence, a suitable test design for the chronic Oomen feeding test
was developed and subsequently ring-tested in 2013 and 2014 by members of the
aforementioned working of the German AG Bienenschutz. Additionally results of
acute Oomen feeding studies with the aim to compare the results of brood
termination rates (hereafter BTR) as one of the main endpoints were compiled and
assessed (Lückmann & Schmitzer 2014) [1]. Furthermore, BTRs in OECD GD 75
bee brood studies displayed a certain degree of variability. Therefore Pistorius et al.
(2011) [2] proposed several modifications to improve the method and their success
were evaluated verified by Becker et al. (2014) [3]. The current presentation gives
the updated findings on BTRs, presents the analysis of BTRs in acute and chronic
Oomen and OECD GD 75 testing and finally shows the possibilities and limitations
of these three methods. For this purpose data of more than 20 acute plus 7 chronic
Oomen feeding studies and more than 60 OECD GD 75 studies from Germany and
Switzerland were assessed. -------------------- [1] Lückmann J & Schmitzer S
(2014): The effects of fenoxycarb in a chronic Oomen feeding test – Results of a
ring-test. 12th Internat Symp ICP-PR, Ghent, Belgium, 2014. [2] Pistorius J, et al.
(2011): Effectiveness of method improvements to reduce variability of brood
termination rate in honey bee brood studies under semi-field conditions. 11th
Internat Symp ICP-BR, Wageningen, Netherlands 2011. [3] Becker R, Lückmann J
& Pistorius J (2014): Effectiveness of method improvements of OECD GD 75 –
Evaluation of the ICP-PR Bee Brood Working Group. 12th Internat Symp ICP-PR,
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Ghent, Belgium, 2014.
TU323
New methods to assess _forager losses in honeybees
M. Wang, WSC Scientific GmbH / Dept Efate Modelling
In the context of colony collapse disorder (CCD) forager losses by pesticide use has
been widely discussed. Currently, the fate of foragers exposed to toxicants is based
on manual marking of individual honeybees, which are observed when they leave a
hive, when they subsequently reach a foraging station and when they return to the
hive. Since this method is rather labor intensive, we explored methods using video
analysis in order to measure the number of foragers leaving the hive and return from
foraging trips. With this method large numbers of foragers can be analyzed
automatically and also diurnal patterns of activity can be studied.
TU324
Reducing sampling bias in honeybee monitoring studies
M. Wang, WSC Scientific GmbH / Dept Efate Modelling
In recent years, a number of new methods have been tested to obtain large amounts
of reliable, quantitative data for risk assessment of honeybees. Especially the use of
digital photography has become a wide spread method to evaluate either the brood
development or the development of entire colonies under field conditions. Without
efficient computer methods, the analysis of large data bases of images is not
practical. Therefore, only single combs are usually evaluated manually. However,
while computer methods do make it possible to analyze large quantities of data,
they also include a small measurement error. Using power analysis, we compare
conventional and computer methods in order to reveal which test is more accurate
and how to obtain the most reliable results from monitoring studies.
TU325
How to assess the reproductive toxicity of pesticides to the honey bee, Apis
mellifera. L. ?
G. Kairo, INRA (Institut National de la Recherche Agronomiqu; F.
Ben-Abdelkader, H. Haji, M. Cousin, Y. Poquet, S. Tchamitchian, M. Bonnet, J.
Sénéchal, M. Pelissier, A. Kretschmar, INRA; L. Belzunces, INRA / Umr
Abeilles Environnement; J. Brunet, INRA
By its pollinating activity, the honey bees are of high agro-environmental
importance. However, this activity exposes them to myriads of environmental
pollutants including pesticides. Pesticides and especially insecticides have been
recently identified as a putative cause of honey bee colony losses. It has been shown
that insecticides not only elicit lethal effects but also have adverse sublethal effects.
They could be more insidious inducing physiological and behavioural disturbances
leading to colonies weakening and eventually to death. One of known sublethal
effects of pesticides in animal kingdom is a reduced fertility. Concerning bees, few
studies were conducted to determine the reproductive toxicity of pesticides. In this
study, we investigated the impacts of pesticides on honey bee drone fertility. Two
methods have been developed to rear drones and expose them to a phenylpyrazole
pesticide from emergence to sexual maturity in laboratory and semi-field
conditions. To test and compare each method, drones were chronically exposed to
fipronil through the food at an environmental concentration in both laboratory and
in semi-field conditions. These two methods have been developed and compared to
each other to assess the potential reproductive toxicity of pesticides. In both cases,
Fipronil has no effect on the survival and sexual maturity rates of drones but
induces an alteration of sperm quality. Fipronil reproductive toxicity was reflected
in a decrease in the sperm concentration of spermatozoa associated to an increase of
their mortality. The results highlight the reprotoxic properties of Fipronil for the
honey bee. Nevertheless, it is probably not the only pesticide able to disrupt the
fertility in bees. Thus, we propose that such tools could be used in the future for
assessment procedure to determine the reproductive toxicity of plant protection
products to honey bee before their registration.
TU326
Higher tier testing for non-Apis bees : current state of play
S. Kimmel, Innovative Environmental Services (IES) Ltd. / Ecotoxicology; C.
Sandrock, Innovative Environmental Services IES Ltd / Ecotoxicology
The recently published EFSA guidance document on risk assessment of plant
protection products on pollinators had a significant impact on current procedures
for not only risk assessors, but also testing laboratories in charge of conducting the
requested and often uncertain higher tier studies. Especially for non-Apis bees, such
as bumble bees and solitary bees, there is still considerable uncertainty: either
regarding extrapolating from honey bees that are routinely tested but still exhibit
largely different life-cycle habits, or facing the challenge to conduct newly
requested laboratory or higher tier studies in a GLP-compliant manner despite the
general lack of standardisation and validation. Aside the theoretical approach of
modelling the effects for non-Apis bees based on actual effects on honey bees, the
setup of standardized and validated methods for higher tier non-Apis studies is of
great value and will gain even more importance in the near future. Furthermore, the
aspect of gathering realistic exposure residue analysis data in higher tier terrestrial
studies increases in importance as well. The here presented data provides some
examples conducted under GLP, the combined approach of effect testing and
residue analysis and the proposal of some technical solutions as well as their
advantages and limitations.
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TU327
Short-term acute and extended chronic toxicity of six selected chemicals and a
reference toxicant to solitary bees, honeybee and bumblebees
H. Hesketh, Centre for Ecology and Hydrology; E. Lahive, Centre for Ecology &
Hydrology (NERC); M. Heard, Centre for Ecology and Hydrology; C. Svendsen,
CEH, Wallingford / Pollution and Ecotoxicology; j. baas, Centre for Ecology
Hydrology; A. Robinson, A.A. Horton, Centre for Ecology and Hydrology; D.
Spurgeon, Centre for Ecology & Hydrology
The toxicity of a range of insecticides, other pesticides and contaminants to three
bee species: Apis mellifera, Bombus terrestris audax and Osmia bicornis has been
assessed in chronic feeding tests. These tests used individual worker bees for the
colonial species male and female solitary bees. The time series effects on mortality
obtained from these tests was used to parameterise dynamic energy budget toxicity
(DEBtox) analysis tools for calculating toxicokinetic and toxicodynamic and the
full time-course of effect. Chronic feeding results highlighted different pattern of
effects both in the control and exposed bees. Among species there were variations
in the rates of background mortality. These differences influenced the assessment of
toxicity using classic concentration response models, but they can easily be
accounted for within DEBtox. Between chemical contrasting patterns in the time
dependence of observed effects were found. For some chemicals a rapid
progression of toxicity in time was seen, such that there was only a relatively small
variation between effect concentrations concentrated calculated for the short and
long-term exposures. DEBtox analysis suggested that for these chemical internal
concentrations reached equilibrium within a few hours of exposure. Comparing
species, only relative small variations in calculated effect concentrations and
DEBtox parameters were found in the majority of cases. Only for selected
chemicals were large inter-species differences in toxicity suggested. These
differences could be related to the toxicokinetics and toxicodynamics of the
particular chemicals. The study first suggests that tests with the three bee species
are feasible. Second inter-species differences may be limited only to special cases.
Finally, the use of a processed based model such as DEBtox can help link the results
from short-term tests to long-term effects in individuals. Acknowledgement: These
results were obtained in work funded by EFSA contract OC/EFSA/SCER/2013/02.
TU328
First results of a method proposal for a Bumblebee (Bombus spp.) first tier
acute contact and oral laboratory test
N. Hanewald, BASF SE / Ecotoxicology; I. Roessink, Alterra; M. Sergey,
Independent Consultant; K. Amsel, BioChemagrar GmbH; L. Bortolotti,
CRA-API; M. Colli, Biotecnologie BT Srl; D. Gladbach, BayerCropScience; S.
Kimmel, Innovative Environmental Services (IES) Ltd. / Ecotoxicology; C.
Molitor, Testapi; E. Noel, SynTech Research; H.P. Schmitt, Eurofins Agroscience
Services EcoChem GmbH / Terrestrial Ecotoxicology Laboratory; S. Haupt,
IBACON GmbH; S. Wilkens, FERA; L. Jeker, DR. KNOELL CONSULT Schweiz
GmbH; S. van der Steen, WUR
The European Food Safety Authority (EFSA) has evaluated the current risk
assessment for honeybees and Plant Protection Products (PPPs) and issued an
EFSA Scientific Opinion and Guidance Document. Relevant gaps in the current
testing systems, especially concerning non-Apis bees, were identified. For
bumblebees (Bombus spp) several methods for toxicity testing of PPPs have been
published over the last years (e.g. van der Steen 1994 and 1996). The
methodologies developed for bumblebee workers in the laboratory are based on the
established methods for honey bee (Apis spp.) toxicity testing and allow a
determination of an acute oral and/ or contact LD50 Since then the test methods have
been adopted and modified several times but so far no agreed testing protocol
exists. Beginning of 2014 the ICPPR Non-Apis working group, representing 13
laboratories from academia, contract research institutes and chemical industry,
agreed on two draft protocols for contact (group and single housing) and one draft
protocol for oral laboratory (single housing) tests with bumblebees. During 2014
tests according to these protocols were performed by several laboratories.
Experimental results from 11 single contact tests, 14 group contact tests and 13
single oral tests were collected. First data show that reproducible results were
obtained with the single housing methods (contact and oral) with control mortalities
usually not exceeding 10%. There was a tendency for a decline of the LD50
estimates over time, which would typically slow down after 48 h. The results
indicate that the test produces reliable results within 48 to 96 h. The variability in
the data (LD50 values) of the different laboratories was highest for the oral exposure
and the group contact exposure tests. The endpoints obtained in the single contact
tests were more consistent among laboratories. The study shows that the new
protocols for acute bumble bee testing are promising but additional work is needed
for a validated and workable test guideline.
TU329
Experiences with bumble bee semi-field and field studies for ecotoxicological
risk assessment
O. Klein; T. Juette, G. Bosse, Eurofins Agroscience Services EcoChem GmbH /
Ecotoxicology Field
Since many years, semi-field greenhouse studies are performed with bumble bees
(Bombus terrestris) to assess eventual impacts on pollination efficiency. The new
proposed EFSA risk assessment of plant protection products for pollinators
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includes for the first time not only honey bees but also non-Apis pollinators.
However, no official guideline for the testing of non-Apis pollinators in semi-field
and field trials exists so far. To overcome this lack of guidance suitable semi-field
and field test designs have to be developed. Experiences on different designs for
greenhouse, semi-field and field studies are presented. Possible endpoints and
techniques to assess these are discussed focusing on different attractive crops like
phacelia and oil seed rape and less attractive crops like tomato, potato and
cucurbitaceous plants. Endpoints including adult and larval mortality, flight and
foraging activity, hive weight development, food consumption and reproduction
(worker, queen and drone production) are considered. The aim of this presentation
is to give an overview on possible test designs, their chances and limitations.
TU330
A Field Study Monitoring Effects of Thiamethoxam Applied as a Seed
Treatment to Winter Oilseed Rape on Development of Bumble Bee (Bombus
terrestris) Colonies
N. Ruddle, m. coulson, Syngenta; H. Thompson, Syngenta Ltd / Environmental
Safety; S. Wilkins, Food and Environment Research Agency / Centre for Chemical
Safety and Stewardship
The study was designed to determine the effects on the development of colonies of
bumble bees (Bombus terrestris) of foraging on flowering winter oilseed rape that
had been grown from seed treated with thiamethoxam. The exposure phase was
carried out for the five weeks when the crop was flowering with 25 bumble bee
colonies per field. The test design included one field (2ha) planted with
thiamethoxam treated seed and two control fields (each 2ha) planted with untreated
seed and these were located in Lincolnshire, UK. All field sites were separated by at
least 2km and were chosen so as not to be close to bee attractive crops flowering at
the this time. Once flowering was over the colonies were moved to a monitoring site
with untreated forage for a further four weeks. Colony development was evaluated
by monitoring the colony mass and forager activity both at the hive and within the
crop. Pollen and nectar samples were taken from the treated and untreated crop for
residue analysis and pollen stored within the colonies was identified to determine
the presence of winter oilseed rape pollen. Pollen collected from the treated crop
contained residues of 1.0 µg thiamethoxam/kg and 3.0 µg CGA322704
(metabolite)/kg and nectar contained residues of 1.8 µg thiamethoxam/kg. No
residues of thiamethoxam or CGA322704 were detected in samples from the
control fields. Pollen identification showed that between 45%-93% of pollen
sampled from within the colonies originated from winter oilseed rape and Bombus
terrestris were observed actively foraging on all the fields. Colonies on all three
fields showed similar rates of mass gain during the exposure phase and comparable
production of gynes and drones.
TU331
Chlorantraniliprole: Lack of effects on bumblebee reproduction (Bombus
terrestris) under semi-field conditions in Phacelia tanacetifolia
A. Dinter, DuPont de Nemours (Deutschland) GmbH / Crop Protection; K.
Brugger, DuPont Crop Protection
A semi-field study was conducted to determine the effects of the insecticide
Chlorantraniliprole 20SC (Coragen®) on the bumblebee Bombus terrestris L.
(Hymenoptera, Apidae) applied as spray solution on Phacelia tanacetifolia in
Germany based on general SETAC/ESCORT recommendations (BARRETT et al.
1994) and EPPO Guideline No. 170 (4), (2010). Additionally, nectar and pollen
from forager honeybees and from honeybee combs and nectar from bumblebee
colonies were taken for residue analysis. Coragen® was applied twice at 60 g
chlorantraniliprole/ha. No residues above the limit of quantification (LOQ) 0.001
mg/kg were found in any of the control samples. Residues of chlorantraniliprole
above the LOQ level were found for all matrices after application in the Coragen ®
treatment. Residues in pollen samples were generally higher compared to the nectar
samples. Coragen® applied twice via spray application on flowering Phacelia with
a 9-day interval during daily bumblebee flight did not have any pertinent effects
regarding all parameters assessed, i.e. mortality, flight activity, consumption of
sugar solution, hive weight, condition of colonies, development of bumblebee
brood, production of young queen offspring and vigor relative to the water treated
control. Similar numbers of young queens and drones were determined in the
Coragen® and control treatments. These results show that Coragen® – applied at
highest registered use rate – is not suppressing reproduction in Bombus terrestris, as
postulated by Smagghe et al. (2013) (Pest Manag Sci 69: 787-791) based on an
unrealistically dosed laboratory feeding study. Overall, and on the basis of DuPont
data (Dinter et al. (2009), Julius-Kühn-Archiv 423: 84-96), independent research
(e.g. Gradish et al. (2009), Pest Manag Sci 66: 142-146) and practical experiences
made since the commercial use of chlorantraniliprole products, Coragen ® and
Altacor® provide excellent tools for integrated pest management (IPM) programs to
conserve pollinating honeybees and bumblebees.
TU332
First results of a method proposal for a solitairy bee (Osmia spp.) first tier
acute contact laboratory test
I. Roessink, Alterra; N. Hanewald, BASF SE / Ecotoxicology; C.W. Schneider,
BASF SE; P. Medrzycki, CRA-API; J. Bosch, University of Barcelona; S.
Hinarejos, Sumitomo Chemical Agro Europe SAS / Registration Regulatory
Affairs; D. Gladbach, BayerCropScience; L. Stanisavljević, University of Belgrad;
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A. Schnurr, BioChemagrar GmbH; H.P. Schmitt, Eurofins Agroscience Services
EcoChem GmbH / Terrestrial Ecotoxicology Laboratory; L. Jeker, DR. KNOELL
CONSULT Schweiz GmbH; E. Noel, SynTech Research; C.A. Bruehl, University
of Landau, Institute for Environmental Sciences / Institute for Environmental
Sciences; J. Van der Steen, Wageningen UR
The recently updated EFSA draft honeybee Guidance document also specifies other
hymenopteran pollinators, like solitary bees and bumblebees, as groups to take into
consideration when assessing the risk of plant protection products to pollinators.
However no validated test protocol and consequently no extensive data set is
available to compare sensitivities of other relevant pollinators to those of
honeybees. Within the current project of the ICPPR Non-Apis working group a start
was made to develop a first-tier acute contact test for Osmia spp. bees. Based on the
honeybee OECD213 and Ladurner et al. (2005) a test was designed using
dimethoate as test substance, Osmia bicornis (separate tests with males and
females), Osmia cornuta (separate tests with males and females) housed in groups
or individually were performed. First results indicate that reproducible results were
obtained using the group housing, which resulted in better control survival than
individual housing. Furthermore, sensitivities of O. cornuta and O. bicornis
appeared to be rather similar with LD50-96h values of 2.3 (±0.3) and 3.2 (±1.3) µg
a.s./bee, respectively. Interestingly, the response of the smaller males of O. cornuta
and O. bicornis was rather similar to that of their larger female counterparts with
LD50-96h values of 3.2 (±1.0) and 2.0 µg a.s./bee, respectively. The study shows
that the new protocols for acute Osmia spp. testing are promising but additional
work is needed for a validated and workable test guideline.
TU333
Development of suitable experimental designs for field and semi-field trials
with the solitary bee Osmia bicornis
T. Juette, Eurofins Agroscience Services EcoChem GmbH / Ecotoxicology Field;
O. Klein; G. Bosse, Eurofins Agroscience Services EcoChem GmbH /
Ecotoxicology Field
The new proposed EFSA risk assessment of plant protection products for
pollinators includes for the first time not only honey bees but also non-Apis
pollinators. However, no official guideline for the testing of non-Apis pollinators in
semi-field and field trials exists so far. To overcome this lack of guidance a suitable
field test design has to be developed and ring tested. Also there is more basic
knowledge needed as a foundation for field testing. Semi field and field studies
were performed this year to increase the knowledge about suitable test designs and
the handling of the test organisms. The aim of our studies was the development of a
test system for trials under field and semi-field conditions with solitary wild bees.
The species chosen for the test was Osmia bicornis as proposed in the SETAC /
ICPPR meeting 2013 and 2014. Semi-field and field trials with Osmia bicornis
were conducted in two different crops. For this purpose winter oil seed rape and
Phacelia were chosen. Different nesting materials, set-ups and release techniques
were tested. First results on the hatching success, dispersal rates, acceptance of
different nesting materials, the nest occupation by female individuals, the
reproduction capacity by means of produced cells and cocoon will be presented and
discussed. Recommendations are given on possible test designs.

From ecosystem services to risk assessment for aquatic and
terrestrial plants (P)
TU334
Sensitive response of sediment-grown Myriophyllum spicatum exposed to
carbon limitation and environmentally relevant arsenate pollution
E.M. Gross, University of Lorraine / Laboratoire Interdisciplinaire des
Ecosystemes Continentaux; D. Paroshin, University of Lorraine / LIEC CNRS
UMR; A. Hussner, Heinrich-Heine University Düsseldorf
Myriophyllum spicatum has recently been included as new test system for rooted
aquatic plants (OECD239). This submerged macrophyte is found in diverse aquatic
systems, exhibiting a broad environmental tolerance e.g. to pH, nutrient and carbon
availability. The plant can use both CO2 and bicarbonate for photosynthesis, the
latter being the dominant carbon source at alkaline pH. We hypothesized that
arsenate toxicity toward M. spicatum would be stronger when the plant has to rely
on bicarbonate, as plants in unpolluted conditions grow better with CO2. In a 2 x 4
factorial design we exposed M. spicatum to either CO2 (high carbon or HC) or
bicarbonate (low carbon or LC; pH 6.8 and 8.1, respectively) and 0 – 1.44 – 7.2 and
36 ppm As(V) in the sediment. Plants were grown for 2 weeks in a set-up adapted
from the new OECD239 guideline. We measured different endpoints based on
growth (length, fresh and dry mass, relative growth rates / RGR), biomass
allocation (leaf mass fraction / LMF, root/shoot ratio / R/S-r) and physiological
parameters (CNP stoichiometry, pigments, phenolic compounds). Most endpoints
showed significant affects starting at 7.2 ppm As(V), with mostly no difference
between 0 and 1.44 ppm or 7.2 and 36 ppm As(V). Growth based on RGR-L and
dm, and R/S-r declined with higher As(V) concentrations, but carbon source
affected only RGR but not R/S-r. LMF declined already at the lowest As(V)
concentration, and was less affected at LC. Nutrient (N, P) content was affected by
As both in the whole plant and in leaves, but little affected by carbon source.
Variable effects of As(V) and carbon source on nutrient stoichiometry, pigments
and phenolic compounds were observed, often showing the interaction of both
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factors for a given endpoint. We conclude that the new test guideline for M.
spicatum can be used in modified set-up to evaluate the role of resource availability
(CNP) on pollution effects. Such modifications are useful to estimate variable
effects due to environmental heterogeneity, i.e. based on nutrient availability or
carbon source such as observed in our study.
TU335
Use of sanitized sewage sludge as agricultural input: Assessment of
biochemical, morphological, anatomical and cytogenetic effects in Carica
papaya L. and Allium cepa L.
M.M. Marques Bonomo, Federal University of Sao Carlos / Department of
Physiological Sciences; M. Morozesk, UFSCar / Departamento de Ciências
Fisiológicas; I.d. Souza, Federal University of Sao Carlos / Department of
Physiological Sciences; L. Rocha, I. Duarte, Universidade Federal do Espirito
Santo / Departamento de Ciências Biológicas; A.d. Costa, Federal University of
Espirito Santo / INCAPER; M.N. Fernandes, Univeridade Federal de Sao Carlos /
Ciencias Fisiologicas; S. Matsumoto, Universidade Federal do Espirito Santo
Sewage sludge is a biosolid residue which final destination represents an
environmental concern. Its growing use as agricultural input is an effective
measure, contributing in biogeochemical nutrient cycle and acting as an additional
source of organic matter, micro and macro nutrients thus stimulating plant growth.
Thereby, plant growth assessments allow in monitoring individual development
and the effects in each organ, representing a very useful tool to compare distinct
situations. In addition, evaluations of biotransformation and antioxidant enzymes
associated to cytotoxic analysis are broadly applied in monitoring of compound
effects. Therefore, the aim of this study was to evaluate the effects of sewage sludge
application in initial growth of Carica papaya and its cytotoxic influences in Allium
cepa, integrating chemical characterization and biological responses to elucidate
potential risks of this residue utilization. Nutritional levels in chemical analysis of
substrates corroborates the potential of sanitized sewage sludge use as soil
conditioner and additional nutrient input, as well as the low levels of analyzed
contaminants make the residue within established by Brazilian legislation. High
enzymatic activity in substrate without sewage sludge addition, after 60 and 90
days, confirmed the nutritional deficit promoted by the lack of soil supplementation
which may lead to a high metabolic cost to plants. Furthermore, sanitized sewage
sludge addition stimulated plant development which was evidenced by the higher
growth in plants with higher residue doses applied. Moreover, biochemical and
cytogenetic assessments also complements results observed in growth evaluation of
C. papaya in order to help the determination of ideal application rate, where
genotoxic and mutagenic effects were detected in higher doses, along with first
biochemical results. Thus, findings of this study indicates that an excessive addition
of sanitized sewage sludge may demand responses of plants in order to adapt to
these stress conditions, which can lead to damage generation, where balancing costs
and benefits of this residue application are essential to assure a high crop quality
and help in environmental management.
TU336
Toxicity tests with 3,5-dichlorophenol on six aquatic plant species in
water-sediment system
H. Rzodeczko, Institute of Industrial Organic Chemistry Branch Pszczyna / Dpt of
Ecotoxicology; K. Brzozowska, Institute of Industrial Organic Chemistry Branch
Pszczyna; A. Swierkot, Institute of Industrial Organic Chem. Branch Pszczyna; P.
Fochtman, IPO Pszczyna
Aquatic plants toxicity testing plays a role in risk assessment of various
compounds. Water-sediment system, considered as ecologically relevant model of
toxicity testing, was used in studies conducted with the reference substance
recommended in standard tests (OECD TG 201, 221, 239). 3,5-dichlorophenol
(3,5-DCP) interferes with oxidative phosphorylation process and algae, duckweed
and aquatic macrophytes are sensitive to its mode of action. Results of the toxicity
tests performed with six species of freshwater plants were compiled. These were
with - dicotyledonous rooted species: eurasian watermilfoil (Myriophyllum
aquaticum) and parrot’s feather watermilfoil (Myriophyllum spicatum), monocotyledonous rooted species: canadian waterweed (Elodea canadensis), curly
waterweed (Legarosiphon major) and dense waterweed (Egeria densa), monocotyledonous floating species: duckweed (Lemna gibba).
TU337
Plant density and growing conditions in NTTP studies - influence on data
validity
H. Teresiak, C. Stroemel, Agro-Check
For testing phytotoxicity to non-target terrestrial plants (NTTP) in the context of
plant protection products (PPP) registration processes in Europe two study
guidelines are currently in use: Seedling and early growth test (OECD 208) and
vegetative vigor test (OECD 227) Plant biomass - the key evaluated endpoint- is
dependent on equal seedling emergence and evenness during the following growth
process. Therefore the validity criterion for NTTP studies, an emergence rate of ≥
70%, was set. Within both OECD guidelines in addition seed densities of 3 -10
seeds per 100cm², dependent upon the species, pot size and test duration, are
recommended, to secure adequate growth conditions and to avoid any
overcrowding during the study conduct. This is a main factor to determine
significant differences. There have been concerns raised about the value of NTTP

SETAC Europe 25th Annual Meeting Abstract Book

studies, some focusing on potential overcrowding in the test pots. From the
perspective of a testing facility, we want to present information demonstrating the
influence of plant densities on emergence and plant growth. Seed viability of test
species used in NTTP studies varies due to inherent species characteristics,
dormancy pattern and also with the degree of breeding progress. Improved seed
viability is one advantage of using crop species. Cereals, maize and tomato
normally reach always about 95% emergence rate, other crop species like carrot or
onion have generally lower viability (75-80%), although only high quality seed
batches are used. We also give information how an equal emergence will influence
the further growing process and therefore the significance of the test results. We
will discuss how seed viability may influence plant density in the pots. We present
some generic data from our lab to compare effects of different plant densities and
will discuss a range of parameter influencing plant growth and how these
parameters can be controlled to prevent effects that could be linked to potential
overcrowding. Further we will also discuss pragmatic options for the
implementation of recommendations laid out in the OECD Guidelines 208/227
used for phytotoxicity testing.
TU338
Prioritizing Ecosystem Services for Risk Assessment: Whose Values Count?
Y. Pan, University of Sheffield / Animal and Plant Sciences; L. Maltby, The
University of Sheffield / Dpt of Animal Plant Sciences
It is impossible to protect everything in the environment and a key question for
decision makers is what do we want to protect? One approach is to base protection
goals on the values of society. Identifying ecosystem services (i.e. benefits that we
receive from ecosystems) that are important to society can help decision makers to
prioritize specific services for protection. The specific protection goals prioritized
can then be used to guide environmental risk assessments. Understanding which
ecosystem services are valued by different sections of society is crucial to
establishing effective specific protection goals. For example, do rural and urban
communities prioritize the same ecosystem services? If not, what are the
consequences for decision making and risk assessment? The value of freshwater
ecosystem services in different communities in China was investigated by
conducting face-to-face interviews with 30 rural and 30 urban respondents in the
same region. There were clear differences between the ecosystem services directly
used by rural and urban communities and their perceived values. The rural
community uses more ecosystem services than the urban community. Nevertheless,
for both communities the most common activity was walking by the river banks
(recreational use). Riparian vegetation is essential to the maintenance of river banks
by preventing erosion. The rural community values ecosystem services more highly
than the urban community as they interact more frequently with freshwater
ecosystems. In particular, the rural community valued the fauna and flora in the
river more than the urban community. This study sets out a framework for
investigating the ecosystem values of different communities. In addition, it raises
the question of whether there should be different protection goals for rural and
urban regions where ecosystem values can be considerably different.
TU339
Evaluation of non-crop wild species with respect to their suitability in
regulatory testing of PPP
H. Teresiak, Agro-Check; C. Mayer, BASF SE / Ecotoxicology; M. Geiger, BASF
SE / Crop Protection
Introduction and Method The use of wild species as test species is currently
discussed for NTTP-risk assessment purposes. Guidelines (OECD 208/227 –
Seedling emergence/Vegetative Vigor) include a list of non-crop wild species
(NCWS), which were considered suitable in meeting the validity criteria for testing
in the scope of these guidelines. However, suitability of these species has not been
subject to systematic scrutiny. The above mentioned validity criteria include ≥70%
emergence rate and low variation in growth and morphology. Further criteria for
selection of test species include constant availability of uniform high quality seeds,
displaying reliable and even germination among different seed batches, further
species must be compatible with growth conditions of the test method. NCWS
seeds can be obtained commercially including information on their viability; Latter
however is often based on different methods, some including the use of germination
promoting growth modulators, which are not allowed to be used in OECD studies.
Seed batches of nine selected NCWS (8 families) from different sources were tested
on their germination and growth behavior to evaluate their suitability in
phytotoxicity studies according to OECD 208/227. Bioassays comprise parallel sets
of germination tests on filter paper and emergence/growth tests in soil. Each set of
bioassay was conducted at three different periods within one year (Jan/Feb,
Mar/Apr, Sep/Oct) to evaluate potential seasonal effects. Results The Emergence
rates were less than germination rates and seed viability information did not match
the experimentally determined germination rates. Only few species reached 70%
emergence in the tested batches and many species show seasonal influence on
germination and emergence rate. A high variability in emergence and seedling
vigor increases variance of endpoint biomass which impedes a robust statistical
analysis. Conclusions Most of the tested NCWS do not meet the required quality
criteria with respect to emergence rate, seedling vigor and equal plant development.
Only one species showed reliable germination rates independent of batch and
season, however, failed concerning the parameter ‘growth characteristics’. Three
further species meet the emergence rate criteria in a limited amount of seed batches.
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Although a range of NCWS are listed as potential test species in respective OECD
guidelines, they may not be suitable due to low quality seed material.
TU340
Primary producers in pesticide risk assessment: endpoints and level of
protection
K. Swarowsky, German Federal Environment Agency (UBA) / Dept IV; S.
Duquesne, UBA, Federal Environment agency; L. Hönemann, Umweltbundesamt
Federal Agency of Environment; S. Matezki, Plant Protection Products; U. Kühnen,
Federal Environment Agency Germany; A. Aldrich, Research Station Agroscope
ACW / Ecotoxicology; J. Berchtold, Austrian Agency for Health and Food Safety /
Institute of Plant Protection Products Department for Ecotoxicology Efficacy and
Integrative Pest Management; V. Poulsen, ANSES / French Agency for Food
Environmental and Occupational Health Safety; P. van Vliet; J. Wogram, German
Federal Environment Agency UBA / Section Plant Protection Products
As part of the current risk assessment of plant protection products towards aquatic
organisms, the risk for primary producers is assessed using EC 50s (growth
inhibition) as endpoint. EC50s can be expressed as inhibition of the average specific
growth rate (ErC50) or as reduction biomass, calculated from final biomass (EyC50)
or as the integral under the growth curve (EbC50). Current PPP data requirements
(Annex III to Regulation (EU) No 544/2011) do not specify which EC 50s should be
used. Hence, according to the precautionary principle, for past regulatory decisions,
the lowest available figure (usually EY/bC50) was used to derive safe concentrations
of pesticides in surface water bodies. The new aquatic guidance document (EFSA,
2013), now recommends to use ErC50s in priority, due to various reasons (e.g.
conceptual criticism and lower robustness of the EY/bC50 endpoint). Here, we present
the results of a comparison of growth rate and biomass endpoints by the German
Federal Environment Agency (UBA) based on an extensive dataset for Algae (687
cases) and Lemna (41 cases). This analysis performed previously (Martin and
Kühnen, SETAC Europe 14th Annual Meeting, 2004) provides a good estimate of
the impact on the level of protection when shifting from a biomass to a growth rate
endpoint. These data indicate that using growth rate endpoints systematically
lowers considerably the level of protection of current risk assessment, i.e. by a
factor 4.5 and 9.5 (90th percentile) for Algae and Lemna, respectively. According to
the EFSA Opinion on the development of specific protection goal options for
pesticide risk assessment (EFSA, 2010), new risk assessment methods according to
regulation 1107(2009) should be calibrated to meet specific protection goals, which
was not done yet for aquatic primary producers. As a conclusion, we strongly
recommend to calibrate the current PPP risk assessment for primary producers to
ensure that lowering the level of protection will however meet the intended level of
protection.
TU341
Effect response of Myriophyllum spicatum - Extrapolating chemical induced
effects from the lab to the field
S. Heine, Bayer CropScience / Environmental Modelling; G. Goerlitz, Bayer
CropScience AG / Environmental Safety; E. Bruns, Bayer CropScience AG / BCS
D ETX Ecotoxicology; M. Dollinger, Bayer CropScience; T.G. Preuss, Bayer
CropScience / Environmental Modelling; R. Schulz, University of Koblenz-Landau
/ Institute for Environmental Sciences
The prediction of environmental concentrations (PEC) of chemicals, such as plant
protection products occuring in edge-of-field water bodies, is a basic principle of
the risk assessment. Therefore, long-term exposure patterns of specific chemicals
are generated within the exposure assessment. Unfortunately, the risk quantification
of these exposure patterns, especially strongly varying ones, is hardly possible on
an experimental basis because of the time and labour such experiments demand and
because of difficulties to exactly mimic exposure patterns. In this area,
toxicokinetic and toxicodynamic model approaches offer a promising tool to
realistically adress the risks posed by time-variable concentrations of toxicants by
extrapolating effects from standard laboratoy conditions to field conditions.
However, experimental data to illustrate the predictive power of such model
approaches are rare. In this contribution, field data from a flow-through system,
describing the growth response of M. spicatum, are used to test the predictive power
of a TK/TD model of the same species. The experimental data consisted of length
measurements during a period of 42 days in a flow-through system where in the
first 24 hours a Sulfonylurea herbicide was applied. The experimental flow-through
approach represents an environment that typically occurs in edge-of-field water
bodies. By comparing model predictions with experimental data, we show that the
TK/TD model is able to predict the effects caused by the Sulfonylurea in the
outdoor flow-through system, realistically. Model predictions were in good
agreement with the experimental data for the three tested concentrations 1, 3, 10
and 30 µg/L. The presented approach is a method to increase the realism in the
aquatic risk assessment.
TU342
The Minimum Detectable Difference (1): Appropriate experimental design
and endpoint selection for macrophytes in mesocosm studies
A. Arenas-Sanchez, Cambridge Environmental Assessments; S. Taylor; F.
Pickering, S. Priestly, Cambridge Environmental Assessments
Recent guidance on the conduct and interpretation of mesocosm tests highlights the
importance of using the most appropriate aquatic communities for the chemical
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being investigated. In addition, it is equally important that for robust effects
assessments, the selection of appropriate measurement endpoints and ecological
evaluations, is critical to the derivation of powerful statistical results with
reasonable Minimum Detectable Difference (MDD) values. Furthermore, selecting
an experimental design aligned with the endpoints of interest has been identified as
a factor that might significantly increase the statistical power of experimental
studies for risk assessment. Here we will show the evolution of study design and
endpoint selection for macrophytes using examples drawn from recent state of the
art regulatory tests with herbicides. Earlier studies were conducted using flat
bottomed mesocosms that included deep water macrophytes planted into the
sediment whereas shallow water and marginal plants were potted and suspended at
varying depths within the water column. More recently, we have conducted
mesocosm studies with herbicides using sloped mesocosms that enable
macrophytes to be planted at water depths that most accurately reflect natural edge
of field water-bodies allowing for true communty effects to be evaluated. We will
provide an analysis of the available data for macrophytes comparing the respective
reliability of the data generated at each stage of development (mesocosm design and
effects measurement parameters) for both mesocosm designs. Additionally, we will
also provide reccomendations for further work in order to still improve the
robustness of the endpoints for use in regulatory risk assessment.
TU343
Glyceria maxima, Ceratophyllum demersum, Cabomba caroliniana
Water/Sediment Tests
G. Gonsior,
Some plant protection products and industrial chemicals show an unavoidable high
risk for aquatic plants. Due to the fact that Lemna only reflects the risk assessment
of free-floating aquatic plants there was a need for the establishment of other
aquatic macrophyte systems. Up to now further studies could be conducted based
on the OECD 238: Sediment-free Myriophyllum spicatum Toxicity Test or OECD
239: Water-sediment Myriophyllum spicatum Toxicity Test. However, it is still
under discussion if Myriophyllum and Lemna species could cover all questions for
doing refined risk assessment on macrophytes. Tests with Glyceria maxima are
under discussion and could be performed in addition to reduce uncertainties.
Further water-sediment tests with Cabomba caroliniana and Ceratophyllum
demersum based on OECD 239 and OECD 221 where developed and will be
presented.
TU344
Myriophyllum recovery and pulsed exposure tests
G. Gonsior,
Up to now, tests with Myriophyllum spicatum were performed in an unsterile
water-sediment or axenic sediment-free system. Both test designs were submitted
for OECD evaluation and resulted in the OECD 238: Sediment-free Myriophyllum
spicatum Toxicity Test and OECD 239: Water-sediment Myriophyllum spicatum
Toxicity Test. However, when standard laboratory tests are resulting in an
unavoidable high environmental risk, aquatic higher tier tests are needed to reduce
uncertainties. Tests like monospecies plant tests with a toxicity phase followed by a
recovery phase are a tool for demonstrating more realistic exposure scenarios and
for doing refined risk assessment The contribution will present data of a
water-sediment Myriophyllum spicatum toxicity test followed by a recovery phase
and a water-sediment Myriophyllum spicatum pulsed exposure test.

Improving approaches for difficult non-standard risk
assessment of chemicals (P)
TU345
Risk assessment of difficult substances under the REACH Substance
evaluation process
J. Caley, European Chemicals Agency - ECHA / Evaluation; C. Carlon, European
Chemicals Agency ECHA; M. Sobanska, European Chemical Agency; F.
Pellizzato, European Chemicals Agency; L.A. Walker, Centre for Ecology &
Hydrology; L. Wollenberger, European Chemicals Agency
Under REACH, the responsibility for the generation of data and the chemical safety
assessment of industrial chemicals lies with the manufacturers or importers of the
substance (Registrants). Amongst the 6,600 unique substances registered so far,
some substances are prioritised based on risk concerns. These substances are
evaluated by Member States under the substance evaluation process. Further
information from Registrants may be requested under this process to clarify risk
concerns. The list of substances to be evaluated by Member States is called the
Community Rolling Action Plan (CoRAP), and includes mono- or
multi-constituent substances and the so called UVCBs (substances of Unknown or
Variable composition, Complex reaction products or Biological materials). By
autumn 2014, 201 substances had been included in the CoRAP for evaluation
between 2012 and 2016 and a significant proportion of those are UVCBs or
substances that form transformation products. These substances pose particular
challenges in the assessment. The prioritisation for CoRAP combines hazard
criteria (e.g. known or suspected PBT, vPvB and PBT like substances, suspected
endocrine disruptors, known or suspected CMRs, known or suspected sensitizers)
together with exposure criteria (e.g. wide dispersive use, consumer use and
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exposure of sensitive populations such as children, aggregated tonnage from the
registrations submitted by several registrants). Substances with a Risk
Characterisation Ratio>1 are also prioritized but cumulative exposure from
structurally related substances with critical hazardous properties (e.g. similar
endocrine disrupting properties like anti-androgenic or estrogenic-like effects) also
play a role, where identifiable. The scope of the substance evaluation does not
normally include the effects of coincidental mixtures of various substances in the
environment. However, it considers the aggregated emissions of a substance from
different sources, and the human and environmental combined exposure to the
substance via various routes. The process of the substance evaluation will be
described as well as the type of substances that are evaluated, and the main
challenges in dealing with the assessment of UVCB substances or substances that
form transformation products. This poster is linked to and provides the background
information for another poster submitted for this session entitled “REACH
substance evaluation of a UVCB: assessment of PBT properties”.
TU346
REACH Substance evaluation of a UVCB: assessment of PBT properties
F. Pellizzato, European Chemicals Agency; M. Løfstedt, The Danish
Environmental Protection Agency; J. Caley, European Chemicals Agency - ECHA
/ Evaluation; J.R. Peltola-Thies, ECHA-European Chemicals Agency; K. Tyle, DK
EPA / Chemicals
Testing of UVCB Substances for potential PBT or vPvB properties poses particular
challenges due to the many different constituents they are composed of. In addition,
each constituent could potentially degrade into other substances which could also
turn out to be PBT or vPvB. Therefore, one of the main challenges is to decide what
to use as the test item. The approach taken will depend, e.g., on the type of UVCB
being investigated.The PBT testing usually starts with the investigation of the P
criterion. Once this is confirmed, the testing strategy moves to the investigation of
the B criterion, and, if this is also confirmed, of the T criterion. In this poster, the
main challenges of the assessment of UVCB substances will be highlighted by
providing an example of an approved PBT testing strategy under the substance
evaluation process (background information for this process will be provided in the
poster entitled “Risk assessment of difficult substances under REACH substance
evaluation process” also submitted to this session) evaluated by the Danish
Competent Authority. The substance is a UVCB with 5 major groups of
constituents. The available information on PBT properties for each major fraction
of the UVCB was assessed. Representative structures of each major fraction were
used to conduct QSAR predictions for the following endpoints: water solubility,
vapour pressure, Log Kow, photo transformation in air, ready biodegradability, Log
Koc, Henry’s Law constant, fish BCF (bioconcentration factor) and short- and
long-term aquatic toxicity. A tiered testing approach has been developed in order to
derive adequate information to conclude on the PBT properties. The tiered strategy
developed for this substance unusually consists in the assessment of the B criterion
first for four fractions. Constituents that are concluded to not meet the criteria for Bor vB- based on the results from this study do not need to be investigated for their
persistency potential (for the purpose of PBT assessment). Due to the expected
difficulties in the analytical detection of representative constituents of the substance
in the test medium in a biodegradation simulation study, it was considered that a
dietary bioaccumulation study is more likely to provide useful results. Hence, it
may be possible to reduce or totally eliminate the number of constituents to be
assessed at tier two in the testing strategy which would involve biodegradation
simulation testing.
TU347
Assessing the bioaccumulation potential of Gas to Liquid (GTL) Fuel
G.F. Whale, Shell Health / Shell Health; J. Dawick, Shell Health / Shell Health Risk
Science Team; C.V. Eadsforth, Shell International
GTL Fuel (“Distillates (Fischer-Tropsch), C8-C26 branched and linear”) is
considered to be a UVCB (Unknown, of Variable Composition, or of Biological
Origin) substance under the EU REACH definitions. This has a significant impact
on how bioaccumulation potential can be assessed In the initial testing proposals to
to assess bioaccumulation potential under REACH notification requirements a
standard OECD 305 fish bioconcentration test on specific C13 or C14 radio labelled
hydrocarbon constituents was proposed. The justification being that this would
provide data to strengthen the Quantitative Structure Activity Relationship (QSAR)
models used to predict the BCFs (bioconcentration factors) of constituents of the
GTL Fuel. This was rejected by the European Chemicals Agency (ECHA) who
recommended that the constituents to be used in the bioaccumulation testing should
be based on the outcome of soil biodegradation testing. The latter studies raised
some questions because of analytical constraints, notably the sensitivity of the
analytical methods.. Although no quantifiable persistent constituents could be
determined in soil, it could not be verified whether some constituents remained in
the soil at concentrations > 0.1% w/w of the GTL Fuel[1]. As it was not possible to
provide ECHA with the information requested additional studies have been
undertaken and these provide weight of evidence that GTL Fuel does not have
significant potential to bioaccumulate. Furthermore, the justification for not
undertaking any further bioaccumulation assessments of GTL Fuel is also presented
and discussed.
TU348

SETAC Europe 25th Annual Meeting Abstract Book

Assessing Complex Substances: What we need and what we get
E. Burkhardt, Federal Environment Agency (UBA); D. Einhenkel-Arle, D. Claßen,
German Federal Environment Agency UBA
Under the REACH Regulation substances of very high concern (SVHC), like e.g.
persistent, bioaccumulating and toxic (PBT) substances, very persistent and very
bioaccumulating (vPvB) substances, and substances of equivalent concern are to be
identified, included in the candidate list and phased out to minimize the risks posed
by these substances. Many substances registered under REACH are substances of
Unknown or Variable composition, Complex reaction products or Biological
materials (UVCBs), which cannot be sufficiently described by their chemical
composition. One example for UVCB substances are substances originating from
the petroleum chemistry. The German Federal Environment Agency
(Umweltbundesamt UBA) is working on the assessment and regulation of certain
UVCB substances. The strategy of the German Federal Environment Agency for
the SVHC-assessment of UVCB substances is presented by two examples. To
assess the hazard associated with an UVCB substance at first each constituent of the
substance with at least 0.1 mass % is screened. The constituent(s) with the most
severe properties with regard to SVHC is chosen for the SVHC-assessment of the
substance. A substance that contains a SVHC with a fraction of at least 0.1 mass %
is regarded as a SVHC itself and can be identified as such. Thus, the knowledge of
the identity of the components of an UVCB substance is a prerequisite for any
subsequent hazard and risk assessment. In practice several challenges are associated
with this work. What we would need would be: i) proper identification of all
constituents of the substance with a fraction of at least 0.1 mass%, i.e. at least its
name, CAS number and typical concentration, ii) hazard data to assess the
SVHC-properties of the substance based on the most critical constituents, and iii) a
comprehensible presentation of the data in the registration dossiers with regard to
substance constituents including sound justification for QSAR or read across. In
contrast to this, what we find is usually: i) that the constituents of the UVCB
substances are not properly identified, ii) hazard data is not completely available for
the critical constituents, and iii) hazard data for certain constituents or substances is
used for groups of constituents or substances without sound justification for read
across.
TU349
Integrated testing strategy for aquatic PNEC derivation under REACH
M. Sobanska, European Chemical Agency; F. Pellizzato, R. Cesnaitis, European
Chemicals Agency; B.J. Versonnen, European Chemicals Agency - ECHA /
Evaluation; A. Karjalainen, ECHA-European Chemicals Agency; V. Bonnomet,
European Chemicals Agency; A. RODRIGUEZ-RUIZ, ECHA European
Chemicals Agency; A. Nyman, University of Eastern Finland
REACH, the European Regulation on Registration, Evaluation, Authorisation and
Restrication of Chemicals requires so-called ‘standard information requirements’ to
be provided by manufacturers and importers of chemicals in the EU. These include
a set of ecotoxicological hazard endpoints, depending on the produced/imoprted
tonnage. These information requirement are then used in a risk assessment, the
‘chemical safety assessment’. The information requirements on aquatic toxicity
under REACH are specified in REACH Annexes VII – X and further interpreted in
the ECHA Guidance document R.7.b[1]. The guidance explains also the
recommended integrated testing strategy for aquatic toxicity endpoints. According
to REACH standard information requirements, long-term aquatic toxicity testing on
invertebrates (preferably Daphnia) and fish is required for substances manufactured
or imported in quantities of 100 tonnes or more. Long-term studies may be needed
at lower tonnages, for instance when the substance is poorly water soluble. As
explained in ECHA Guidance R.7.b aquatic long-term testing on only the most
sensitive trophic level may be possible if there is compelling evidence suggesting
that one tropic level (fish or Daphnia) is significantly more sensitive than the other.
Furthermore, if the results of the available short-term toxicity data (acceptable
experimental, QSAR or read-across data) for algae, Daphnia and fish indicate that
no one species is substantially more sensitive than the other, aquatic invertebrates
are to be tested first. This allows the avoidance of long-term vertebrate testing (fish)
in a number of cases, if the resulting risk is adequately controlled (RCR is < 1) with
an assessment factor (AF) of 50 (assuming that data on algae are available). The
application of this integrated testing strategy may encounter a number of diverse
scenarios that will be illustrated with examples. <br clear="all" /> [1]Guidance on
information requirements and chemical safety assessment, Chapter R.7b: Endpoint
specific guidance
TU350
Transformation/dissolution testing used in a grouping and read across
approach to determine the environmental classification of alloy brazing
pastes.
N. Dom, N. Moelants, S. Verberckmoes, Umicore / group RD; A. Schwender, M.
Schimpfermann, D. Schnee, Umicore AG & Co KG / Technical materials
Umicore Technical Materials has a brazing paste and flux portfolio of +30 products.
These products are mixtures of metallic alloy powder(s) (containing e.g. Ag, Cu,
Zn, Ni …), a binder and a solvent, of which the metallic powders form the basis of
potential environmental concern. For the purpose of aquatic hazard classification
under the Globally Harmonized System of Classification (GHS), an integrated
testing strategy (ITS) including grouping and read across based on ionic release
using the Transformation/Dissolution protocol (TDp) was developed. Since alloys
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are considered to be “special mixtures” of which the functional and hazardous
properties are different from those of the individual metals, grouping purely based
on composition would not be valid. The multi-dimensionality of the issue was
addressed by accounting for product specific properties such as type of alloy and its
metal content, additional metal powder(s), and type of binder. Our general
hypothesis is that “Grouping and read across can be applied for products with the
same alloy type in different binders”. The hypothesis will be assessed in a stepwise
and tiered approach on a group of 7 products (Ag-Cu alloys). In a first step, TD tests
are being conducted on two brazing products with the same alloy type and identical
metal concentrations (Ag 72%-Cu 28%) but with a varying binder. Reason for
testing is two-fold: 1) assess the behavior of the individual metal compounds in the
alloy and 2) assess the hypothesis that a similar degree of hazard can be expected
for the same alloy in different binders. Regarding the behavior of the individual
metal compounds, the preliminary results illustrate that there is no need for a worst
case environmental classification as acute 1 / chronic 1 by applying the
classification rules for mixtures based on composition. Indeed, although the high
Ag content (72% vs. 28% Cu) was expected to be the driver for classification,
surprisingly it was release of Cu ions that triggered the less stringent aquatic acute
category 3 classification. Already these first results confirm that alloys should be
considered as “special mixtures” that require a dedicated approach to avoid overly
conservative classification. In a next step, the impact of varying binders will be
assessed. This binder assessment will be the critical step in determining the validity
of this first grouping and read across exercise.
TU351
Environmental classification of coal and its implications with regard to
transport regulation
D. Heijerick, ARCHE; A. Tomczak, World Coal Association; S. Hubbart, Rio
Tinto; M. van Gheluwe, ARCHE
Transport of coal in bulk has been regulated in the past under the International
Maritime Solid Bulk Cargo Code (IMSBC Code) which classifies coal as a Group B
Substance. However, newly introduced regulations (MARPOL, revised IMSBC
Code), require the assessment of overseas transported substances against
environmental and human health criteria that were not taken into account under
IMSBC, and a classification resulting from this assessment may have significant
impact on the transport and loading/unloading of the substance in question.
According to the International Convention for the Prevention of Pollution from
Ships (MARPOL, Annex V), on of the criteria to consider a substance as Harmful
to the Marine Environment (SMHE) when is it classified as Aq.Acute Toxic 1
and/or Aq.Chronic Toxic 1,2 (environmental endpoints). Endpoint evaluation
should be conducted according to the Guidance given in the Globally Harmonized
System of Classification and Labelling of Chemicals (GHS). The same endpoints
are considered in the revised IMSBC code which determines whether a substance is
a Hazardous Material only in Bulk. Coal is a complex mixture of ubiquitous organic
and inorganic compounds, each with their own environmental classification. This
degree of complexity makes is virtually impossible to derive a meaningful
classification that is based on classification mixture rules as outlined under GHS.
The most relevant coal components that could trigger an environmental
classification are trace metals and polycyclic aromatic hydrocarbons. A review of
available coal composition data resulted in a relevant min/max range of the most
relevant trace metals in coal. This information formed the basis for a set of critical
limit concentrations: a coal sample that does not exceed any of these limit values,
will not be classified as Aq.Chronic 2 (or more severe) for the environment, even
under the worst-case assumption that all trace elements in coal are soluble and
present under their most toxic form. Analysis of available data on PAH-content of
coal samples showed that concentration levels are several orders of magnitude
below the concentration limits that would trigger an environmental classification.
Both conclusions on PAHs and trace elements are confirmed by the absence of any
ecotoxicological effects in tests that used unburnt coal as test substance.
TU352
The Globally (Un)Harmonised System for Classification and Labelling of
Chemicals (GHS)
J. Zhang, Gradient Corp; A.S. Lewis, Gradient Corporation; K. Reid, T.
Lewandowski, T.A. Verslycke, Gradient
In 2003, the United Nations (UN) published the Globally Harmonised System for
Classification and Labelling of Chemicals (GHS), incorporating "harmonised
criteria" for identifying chemical hazards and requirements for labeling and safety
data sheets (SDS). In its current revision, GHS incorporates 16 physical, 10 health,
and two environmental hazard categories. Various jurisdictions around the world
have chosen to adopt this UN framework. Jurisdictions such as the European Union,
Australia, China, and Brazil have fully implemented the GHS, while the United
States and Canada are currently in the midst of implementation. To further
complicate this process, the GHS model has been interpreted in several different
ways: some countries have adopted the GHS "as is", some have incorporated the
criteria approach into existing legislative frameworks, and others have altered the
GHS criteria to fit their existing legislative framework. This has resulted in a
rapidly changing global landscape of environmental regulations and chemical
compliance, presenting a major challenge for chemical manufacturers and
importers. For example, selective adoption of the GHS framework can lead to a
difference in hazard classifications for the same chemical or product, confidential
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business information (CBI) requirements, and legal recourse. In addition, GHS
hazard classification is complex and calls for a level of expertise in (eco)toxicology
and chemistry that was not previously needed to communicate chemical safety,
particularly for UVCBs (Substances of Unknown or Variable composition,
Complex reaction products or Biological materials). This presentation highlights
some of the technical and business challenges associated with the ongoing
implementation of GHS. Specifically, using several examples, we illustrate key
factors that can result in different hazard classifications for the same chemical or
product, such as differences in jurisdictional GHS adoption, variable supplier
information, reliance on different sources, use of surrogate data, presence of
impurities, and different approaches to evaluating the weight-of-the-evidence.
TU353
Key variables for dynamic modelling of persistent PBT and vPvB substances
in the environment: Application in socio-economic analysis (SEA) under the
REACH Regulation.
O. Warwick, Peter Fisk Associates Limited; S. Gabbert, Wageningen University /
Social Sciences; P.R. Fisk, Saxon House; I. Hilber, Agroscope ART; D. Disley, C.
Gibson, Peter Fisk Associates Limited
Substances that are persistent, bioaccumulative and toxic (PBT) and very persistent
and very bioaccumulative (vPvB) attract special consideration under REACH,
because no safe threshold for environmental risk assessment can be established. For
PBT and vPvB substances, for which continued use depends upon the granting of an
authorisation application, a socio-economic analysis (SEA) must be presented as
part of that application. The SEA needs to compare two scenarios: the ‘applied for
use’ (AFU) in which the application is granted for a specific use or uses and the
‘non-use’ (NU) in which the authorisation is refused. The SEA must consider the
net impacts between these two scenarios in order to decide if the benefits outweigh
the risks. For the consideration of environmental impacts in the SEA, it is essential
to understand how much of the substance and at what concentrations it will be in the
environment in both scenarios, so that the impacts can be compared. This must
include consideration of the changes in the amount and concentration of the
substance over time (i.e. the dynamics of the stock pollutant) since that affects the
period over which impacts are relevant. In this poster we apply (a previously
described) simple dynamic model for predicting the behaviour of PBT/vPvB
substances to explore the variability and sensitivities of estimates of concentration
and environmental load of a PBT and vPvB substance. This is combined with
consideration of how those outputs can be transformed into values for
decision/making in the context of environmental impact/cost assessment for a
REACH authorisation SEA. Key variables that determine the sensitivity of the
model are the substance half-life in the environmental compartment of interest, the
amount already in the environment and the release rate of the substance. The
influence of these variables on stock dynamics is considered using two separate
example PBT and vPvB substances. In addition, we illustrate how the variability of
parameters, even the absence of any reliable information, can affect the outcome
and decision-making in the SEA. The conclusions indicate a strong need for clear
guidance on understanding and presenting environmental concentrations and
impacts in terms of the differences in environmental burden of the PBT/vPvB
substances between the AFU and the NU scenarios. Such guidance should include a
framework for assessment and presentation of PBT/vPvB residence time and stock
dynamics.
TU354
The role of nutrition as a confounder for human cumulative risk assessment
M.C. Petriello, University of Kentucky / Toxicology; B.J. Newsome, University of
Kentucky / Chemistry; B. Hennig, Univeristy of Kentucky / Superfund Research
Center
Cumulative risk assessment is complex and may be influenced by chemical as well
as non-chemical stressors or buffers. An emerging body of evidence correlates
persistent environmental toxicants, such as dioxins and complex PCB mixtures,
with human diseases like atherosclerosis. Many communities that reside around
hazardous waste sites face daily pollutant exposure risks in addition to the impact of
a multitude of other physiological and social stressors. One such confounding stress
is sub-optimal nutrition, which has now been shown to exacerbate toxicant-induced
disease. Toxicants and poor nutrition can both act as stressors, promote chronic
inflammation and oxidative stress and thus work synergistically to promote a more
profound disease phenotype. In contrast to sub-optimal nutrition, evidence now
shows that diets focused on healthful nutrition (e.g., diets centered on fruits,
vegetables and healthier fats) may act as buffers and thus be able to counteract the
detrimental effects of POPs such as PCB mixtures. We have shown that mice
supplemented with the tea catechin EGCG are protected against PCB-induced
inflammation and oxidative stress by exhibiting a more efficient antioxidant
response. Although complete remediation of persistent environmental pollutants
may be necessary to eliminate their contribution to disease pathologies, this process
is extremely time-consuming and cost-prohibitive. Therefore, it is necessary to
identify easily available modulators of toxicant-induced disease. Bioactive food
components with antioxidant and/or anti-inflammatory properties, such as
polyphenols and omega-3 polyunsaturated fatty acids, may act as a sensible means
to provide physiological buffers against toxicant-related diseases. This new
paradigm that the nutritional status of an individual can impact the toxicity of
pollutants has important ramifications for cumulative risk assessment.
319

Understanding the nutritional makeup and tendencies of a community will allow
scientists to better measure and estimate true risk of a specific pollutant or mixture.
Finally, understanding the interplay between toxicology and nutrition, especially
concerning complex mixtures, requires the development of more complex
statistical analyses and models that will allow scientists to create personalized risk
assessments for individually impacted human populations.

Risk assessment of chemical mixtures: trends, developments
and bottlenecks for integrating exposure and effects (P)
TU355
Assessing exposure and risks levels of Biocidal Products: needs for Tier 1
screening tool and current issues
C. Durou, CEHTRA SARL; A. Barret, CEHTRA SAS; E. Beltran, CEHTRA
SARL; L. Pontal, CEHTRA SAS; s. kirkham, CEHTRA UK ltd
The Biocidal Products Regulation (528/2012) has applied from 1 September 2013.
The regulation requires an environmental risk assessment (ERA) to be performed
on the active substance (AS) present in any biocidal product (BP) to be marketed on
the EU market. Besides this provision for the AS, additional risk assessment, to the
same standard as for the AS, shall be carried out for the precursor(s) of in-situ
generated AS and for any substance of concern (SoC). The results from these
assessments shall be integrated to produce an overall risk assessment for the BP.
Finally, the assessment shall take into account any cumulative or synergistic
effects. Various tools have been made available to assess the exposure of chemicals
for the environment. Among these tools, EUSES has been extensively used for the
assessment of risks posed by AS under the review program of existing AS. The
exposure assessment shall address the typical use claimed on the label alongside a
realistic worst-case scenario. Generic product type exposure scenarios have been
developed (RIVM/EUBEES Program/OECD) and some of these biocide uses are
incorporated in EUSES 2.1.2 version (2012). However, some ESDs are not
updated, are not included as they were developed after the last update of EUSES, or
the EUSES ESD contains errors. As an example, for disinfectants used in food and
feed areas (Product Type 4), a generic ESD is publicly available but has not been
included in EUSES. For many biocide uses, no ESD have been developed and will
require tailor-made scenarios to be performed. CEHTRA using Microsoft Excel®
has developed a unique Tier 1 tool to allow for the concurrent assessment of
environmental exposure and risk of multiple substances in a single BP. In addition,
the tool is developed in flexible way to meet the needs for adaptation in case of uses
of BP not covered by any generic ESD or new generic ESD. The purpose of this
work is to initially review the issues with ERA for biocide products, the need for an
adaptable assessment tool able to handle these complexities. An example PT 4 ERA
will then be presented using the tool. To conclude, the poster will compare and
contrast an assessment performed using the CEHTRA-Tier 1 tool against one
performed using the current standard tools.
TU356
Toxicological assessment of intentional and unintentional mixtures within the
European regulations
S. Van der Linden, Biodetection Systems BV; A. Kienzler, European. Commission
- Joint Research Centre / IHCP System Toxicology Unit EURL ECVAM; S.
Bopp; A. Worth, European Commision Joint Research Center / IHCP Systems
Toxicology Unit and EURL ECVAM; E. Berggren, European Commission Joint
Research Centre (JRC) / Institute for Health and Consumer Protection IHCP and
EU Reference Laboratory for Alternatives to Animal Testing EURL ECVAM
While humans and the environment are continuously exposed to a multitude of
substances via different routes of exposure, current regulatory risk assessment
mainly focuses on the assessment of individual substances via a single exposure
route. However, adverse effects might arise from exposure to a single compound
originating from several different sources (combined exposure), or from exposure
to different compounds contributing jointly to the same adverse effect (mixture
exposure). Due to the largely unknown exposure to individual compounds and
potentially unlimited combinations thereof, the toxicological assessment of
mixtures is extremely complex. Different types of mixtures are identified in current
EU regulations, but currently no clear methodological approaches are defined on
how to deal with the problem of mixtures. This gap in the EU regulatory assessment
requirements has recently gained more attention, following a 2012 Commission
Communication on the Combined Effects of Chemicals. Currently, research is
undertaken to tackle the major problems in implementing a scientifically sound
assessment of mixtures, which have to be based as far as possible on non-animal
testing methods. Here, an overview of the current regulatory requirements for the
assessment of mixtures is presented, covering over 20 different pieces of EU
legislation. How and to what extent mixtures are addressed in different legal
frameworks is investigated and indications of discrepancies are given. The different
scientific tools to assess mixtures are presented, including their current use and how
they are (or can potentially) be applied in EU legislation. The most important
factors hampering current legal implementation will be summarized as well as how
these different approaches could fit into the currently proposed frameworks on the
toxicological assessment of mixtures.
TU357
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Mixture toxicity of PBT-like chemicals: A relevant focus for future
regulation?
K. Syberg, Roskilde University / Department of Environmental Social and Spatial
Change; L. Dai, Department of environmental social and spatial changes; T.
Ramskov, Roskilde University / Department of Environmental Social and Spatial
Change; H. Selck, Roskilde University / Dept Environmental Social and Spatial
Change
Even though most chemicals regulation is still conducted on a chemical by
chemical basis, mixture toxicity is achieving increasing attention. The scientific
understanding has increased substantially in the last decades, and a general
consensus now seems to have been acieved that concentration addition is a suitable
model for default estimations of mixture effects. One of the major challenges is
therefore how to select specific chemicals for actual mixture toxicity assessments.
Persistant chemicals are likely to be present in the environment for an extended
period of time, thus increasing the likelihood of them being present in
environmentally found mixtures. Persistant, bioaccumulative and toxic (PBT)
chemicals are therefore a highly relevant group of chemicals to consider for mixture
toxicity regulation. The present study evaluates to what extent a number of
PBT-like chemicals posess concern beyond that of the individual components.
Firstly, the effects of three chemicals with PBT-like properties (acetyl cedrene,
pyrene and triclosan) was examined on the freshwater snail, Potamopyrgus
antipodarum. Secondly, mixture bioaccumulation of the same three chemicals were
assessed experimentally. Thirdly, a review of the existing litterature on mixture
effects of 132 PBT-like chemicals were conducted to evaluate the quantity and
quality of mixture studies on PBT chemicals in order to guide future research within
the field. The experimental data illustrated that no observed effect concentrations
(NOECs) of PBT-like chemicals can lead to effects when mixed. Such “something
from nothing” effects will be underestimated if mixture effects are not considered
for environmental risk assessment. The review illustrated that the scientific
knowledge of PBT-like mixtures is still limited, thus demonstrating a need for
future focus on such mixtures.

disrupting chemicals (EDC’s). When species and populations decline it may
influence the ecological context by changing the composition of the biological
community and the ecosystem function and services which we depend on.
Traditional regulation of chemicals in EU is based on risk assessments of the
individual chemicals. Since chemicals end up in mixtures in the environment the
effects of these mixtures need to be accounted for, if we want to realistically and
safely estimate risk for the environment. In the current study the potential EDC’s
propiconazole and resorcinol have been tested on the freshwater gastropod
Lymnaea stagnalis. Partial life cycle tests, with the endpoints fecundity, egg
quality, timing and survival, were performed for the two compounds individually
and in mixture to explore whether they have synergistic, additive or antagonistic
effects. Based on the results from this case-study the EU regulation concerning
mixtures and EDC’s in the environment is discussed.

TU358
Can we apply concentration additive and independent action mixture effect
model to species sensitivity distribution? - An experimental validation using
herbicides
T. Nagai, K. Taya, I. Kitayama, National Institute for Agro-Environmental
Sciences
Conventional prediction models of chemical mixture, concentration additive (CA)
and independent action (IA), have been used for mixture effect assessment. The
applications of CA and IA to single species toxicity have a lot of examples of
experimental validation. The applications of CA and IA to species sensitivity
distribution (SSD) have also been used to calculate multi-substance potentially
affected fraction (msPAF) for ecological risk assessment of chemical mixture.
However, msPAF calculation has not been validated experimentally. Therefore, we
tried to validate the application as a case study using herbicides which are toxic to
algae. We tested the mixture toxicity of herbicides on the growth of five periphytic
algae, cyanobacterium Pseudanabaena galeata, green alga Desmodesmus
subspicatus, diatom Achnanthidium minutissimum, diatom Nitzschia palea, and
diatom Navicula pelliculosa. Toxicity tests were conducted using 96-well
microplate for 96 h, and the algal growth was monitored using fluorescence
microplate reader. Five herbicides of the same mode of action (CA model can be
applied), pretilachlor, butachlor, mefenacet, cafenstrole, and fentrazamide, were
mixed as Mixture 1, and five herbicides of the different mode of action (IA model
can be applied), pretilachlor, bensulfuron-methyl, pyraclonil, esprocarb, and
simetryn, were mixed as Mixture 2. First, we tested the toxicity of each single
herbicide to the five algal species, and then these data were used for SSD analysis.
Three effect levels (HC5, HC10, and HC20) of each herbicide were used for further
mixture experiments (Mixture 1 and Mixture 2). The fraction of species which were
affected more than 50% was defined as experimentally obtained msPAF. In
addition, msPAFs were calculated applying CA and IA models to each SSD. One,
one, and two species were affected (corresponding to 20, 20, and 40% of msPAF)
for HC5, HC10, and HC20 effect levels, respectively in Mixture 1 experiments. CA
calculations agreed with the experimental results better than IA. In contrast, one,
two, and four species were affected (corresponding to 20, 40, and 80% of msPAF)
for HC5, HC10, and HC20 effect levels, respectively in Mixture 2 experiments. IA
predictions agreed with the experimental results better than CA. These results
suggest mixture effect of chemicals among same mode of action can be predicted
using CA model, and that among different mode of action can be predicted using IA
model, even in the application to SSD.

TU361
Prediction of synergistic toxicity of mixtures to Vibrio fischeri using
bioinformatic and chemoinformatic techniques
M. Fischer, J. Kim, KIST Europe / Environment and Bio Group; V. Helms,
University of Saarland / Center for Bioinformatics
The interest and studies on mixture toxicity among chemicals are continuously
increasing in ecotoxicology because the mixture toxicity can be provoked by
combined effects of two or more substances even at their no-observed-effect
concentrations. The combined effects can be divided into additivity, synergism,
antagonism, and potentiation. Conventionally, concentration (CA) and independent
action (IA) models have been frequently employed to estimate the additive toxicity.
Integrated CA and IA models have been also developed to overcome the limitations
of the conventional models. However, there is a lack of synergism models to predict
the synergistic toxicity of mixtures. Therefore, the objective of this study was to
develop an approach to predict the synergistic toxicity of mixtures to Vibrio
fischeri, a luminescent bacteria, using different bio- and chemo-informatic
techniques, e.g. calculations on structural similarity, chemical-protein and
protein-protein interaction networks. This study highlights that the bio- and
chemo-informatics based approach showed a potential to be used for predicting the
synergistic toxicity. Further studies are required to evaluate this method with
different organisms and target mixtures.

TU359
Relevance of EDC mixture effects for ecological risk assessment - a case study
of propiconazole and resorcinol with L. stagnalis as a model organism
A.S. Andersen, ENSPAC; T. Lee, Roskilde University; A. Palmqvist, K. Syberg,
Roskilde University / Department of Environmental Social and Spatial Change; K.
Jensen, Roskilde University
There is growing evidence that a number of chemicals may possess endocrine
disrupting activity, and that these effects can occur at concentrations that are similar
to current environmental relevant exposure levels. There are concerns that decline
in wildlife species and populations might be linked to exposure of endocrine
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TU360
An online database on the ecotoxicity of pesticide and pharmaceutical binary
mixtures
J. Kim, R. Pasupuleti, B.E. Lee, M. Fischer, KIST Europe / Environment and Bio
Group
The interest and studies on mixture toxicity among chemicals are continuously
increasing in ecotoxicology because the mixture toxicity can be provoked by
combined effects of two or more substances even at their no-observed-effect
concentrations in the environment. Various mixture toxicity datasets can contribute
not only to provide information of potential hazard of mixtures to risk assessors, but
also to be used for developing prediction models for estimating the mixture toxicity.
However, there is a lack of systematic databases on the ecotoxicity of mixtures
which efficiently provide useful information on combinations of substances,
toxicity effects, target organisms, toxicity end-points, literature cited, etc.
Therefore, the objective of this study was to develop an online database on the
ecotoxicity of mixtures with focusing on pesticide and pharmaceutical binary
mixtures.

TU362
A web-based estimation tool for classification, labelling and packaging of
mixtures
J. Kim, B.E. Lee, KIST Europe / Environment and Bio Group; S. Kim, KIST
Europe / Chemical Management Lab
From 1 June 2015, chemical industries are required to classify and label mixtures
according to the European regulation on classification, labelling and packaging of
substances and mixtures (CLP). The CLP regulation entered into force on 20
January 2009 so that existing European system on hazard classification and
labelling of chemical products, e.g. Directives 67/548/EEC and 1999/45/EC, could
align to the United Nations Globally Harmonised System. Under the CLP, the
classification of mixtures can be estimated on the basis of hazard information of
mixture itself, similar mixtures, or components in a mixture. Component-based
estimation approaches appear to be practically used for the CLP estimation, due to
the lack of toxicity test data on various mixtures and chemical combinations.
Accurate and timely CLP estimation is important; however, technical guidance
documents and CLP estimation algorithms for mixtures are extremely complicated
and require expert judgement. This seems to be a burden especially to small and
medium-sized enterprises. Therefore, in this study, a web-based CLP estimation
tool for mixtures was developed so that it could support chemical industries to
effectively comply with the CLP regulation.
TU363
USEPA's Dermal Slope Factor for Benzo(a)pyrene Predicts That Skin Cancer
in London is Caused by PAHs in Soil
B.H. Magee, ARCADIS; N. Forsberg, ARCADIS US Inc / IEST; K. Baker,
ARCADIS
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USEPA’s draft toxicological assessment of Benzo(a)pyrene (BaP) was released in
September 2014. The document proposed a Dermal Slope Factor (DSF) of 0.006
(µg/day)-1. If EPA’s proposed DSF derived from mouse skin studies is true, it
would predict that a large fraction of non-melanoma skin cancers in the is caused by
low level dermal exposure to BaP and other PAHs that have BaP relative potency
factors from soils, grilled foods, coal tar containing shampoos and pharmaceuticals,
and other sources. To validate the proposed DSF, a screening level population risk
assessment was performed on urban soils London. Vane et al. (2014) recently tested
76 surface soil samples from London for PAHs. The mean benzo(a)pyrene toxic
equivalents (BaP-TE) using the EPA (2010) proposed Relative Potency Factors is
6.2 mg/kg. Emsbo-Mattingly, et al. (2014) have analyzed a variety of PAH mixtures
with a method that includes the 16 additional proposed potentially carcinogenic
PAHs. The increase in BaP-TE iwas10-100 fold. It is conservatively assumed that
the BaP-TE of London soils with an expanded list of PAHs is only 10 fold higher
than the values reported in Vane et al. (2014), resulting in a mean of 62 mg/kg.
Using this concentration, USEPA standard exposure assumptions, and the proposed
DSF, the estimated lifetime cancer risk from contact with London soils is 2.8E-02.
Nonmelanoma skin cancer rates start to rise in people after the age of 30. The
average annual risk between the ages of 30 and 70 predicted by EPA’s DSF is
7E-04 per year or 70/100,000. Non-melanoma skin cancer (NMSC) incidence rates
for the Thames cancer registry for 2008-2010 were 105/100,000 for males and
70/100,000 for females (National Cancer Intelligence Network (2013). This simple
validation exercise demonstrates that USEPA’s DSF is scientifically invalid. It
predicts that 70-100% of the non-melanoma skin cancer in the Greater London
Authority can be explained by dermal contact with soils, when, in fact,
dermatologists have identified ultraviolet radiation from sunlight as the major cause
of human skin cancer. In addition, as summarized in Magee (2014), the scientific
literature shows that human skin cancers have a sunlight genetic signature that is
entirely different from the genetic signature of skin cancers in rodent skin after
repeated treatment with BaP and other PAHs.
TU364
Most common plant protection product mixtures in freshwater systems of the
USA, France and Germany
V.C. Schreiner, E. Szöcs, Institute for Environmental Sciences; M. Bundschuh,
Department of Aquatic Sciences and Assessment Swedish University of
Agricultural Sciences / Department of Aquatic Sciences and Assessment; R.B.
Schaefer, University Koblenz Landau / Institute for Environmental Sciences
Plant protection products (PPP) are assumed to play an important role in losses of
freshwater biodiversity and ecosystem services. Ecological risk assessment
primarily considers single compounds. However, in reality PPP in streams mainly
occur in mixtures, possibly leading to underestimation of the toxicity of mixtures.
In this context, the present study compiled monitoring data from the US, France and
parts of Germany, yielding a dataset of 3030 sites, 60,255 sampling occasions and
406 PPPs and metabolites with similar effects as the parent compound. We
analysed the mean and the standard deviation of the compound number of mixtures
occurring in the respective areas. Additionally, we compared the number of
compounds of mixtures which include different PPP types like herbicides,
fungicides and insecticides. In 28,440 of the samples (~ 47%) PPPs and metabolites
were detected. The percentage of sites with PPP contamination varied strongly
between 96% and 70% in the different regions, which could be attributed to region
specific differences in the site selection process, selection of compounds, analytical
precision and farming practices. The mean of PPPs and metabolites in mixtures
ranges from 3 in France to 9 in Rhineland-Palatinate (Germany), whereas the
standard deviation is relatively similar at about 3. In mixtures of different PPP
types, mixtures including fungicides and metabolites have about 7 compounds in
mean, whereas mixtures solely composed of herbicides are only composed of 2.5
compounds on average. An underestimation of the number of PPPs and metabolites
in surface waters via monitoring campaigns might be caused by the selection of
target chemicals but also by relying on grab sampling as the main sampling
strategy. Further analysis should scrutinise whether the regional differences in
mean but also in compositions of the mixtures can be explained by considering the
land use and dominant agricultural crop upstream of the sampling sites.
TU365
Application of different scenarii for the impact assessment of micropollutants
in mixtures under the Water Framework Directive.
N. Pucheux, F. Botta, A. JAMES-CASAS, S. ANDRES, INERIS
The assessment of chemical status under the WFD is currently made based on a
limited number of chemicals, most of them being assessed individually. In a few
cases, chemicals are evaluated as a family (e.g. PBDEs) and the environmental
quality standard (EQS) is compared to the sum of the compounds defined in the
family, assuming that it is the addition of these compounds effect that affects a
specific target. In the surface waters, chemicals occur as mixtures, and these
mixtures composition varies as a function of anthropogenic pressures. In order to
propose a methodology taking into account the co-occurrence of chemicals, several
approaches are applied on the chemicals measured on 8 sampling points and 2
genuine stations. The sampling points have been selected as a function of pressure
(agricultural, industrial, and residential). As a part of a national monitoring
campaign, 182 chemicals were monitored in these stations. In order to estimate the
risk at a local scale, alternative approaches are investigated, including the following
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ones. The taxonomic group approach is founded on the fact that some substances
may all affect a specific organism or taxon. This approach consists in identifying
substances that are the most dangerous for a taxon (algae, invertebrate and fish) in
order to group them together and sum up the measured concentrations. The mode of
action (MoA) approach is a tentative to sum up the measured concentrations of
substances that have the same effect on organisms and to calculate a threshold for
the most frequently encountered MoAs. The pragmatic approach is founded on the
fact that the bad water status may sometimes be linked to one or a few substances
which are particularly toxic and that these contribute mainly to the toxicity of the
mixture. Comparison of these alternative approaches is done, in relation to the
anthropogenic pressures applied at each station, in order to highlight the approach
leading to the most realistic results, in other words to evaluate if one of these
approaches allows an assessment more consistent with the observed ecological
status than the traditional individual or additive methods.
TU366
What are relevant compounds from an effect perspective? - Mode of action
considerations for compounds and mixtures detected in different European
rivers
W. Busch, Helmholtz centre for environmental research - UFZ / Bioanalytical
Ecotoxicology; D. De Zwart, RIVM / Centre for Sustainability Environment and
Health; S. Schmidt, N. Ost, Helmholtz centre for environmental research - UFZ; T.
Schulze, M. Krauss, Helmholtz centre for environmental research - UFZ / Effect
Directed Analysis; K. Tollefsen, NIVA / Ecotoxicology and Risk Assessment; R.
Altenburger, UFC Centre for Environmental Research / Department of
Bioanalytical Ecotoxicology
Environmental risk assessment for chemicals is still based on a few regulated
compounds. Nowadays, chemists are able to analyze and detect thousands of
compounds even in very low concentrations. Neither the biological effects of single
anthropogenic compounds in the environment nor the potential adversity of
combined effects of chemical mixtures are considered within monitoring strategies
and risk evaluation, so far. Chemicals can be grouped in different ways, e.g.
according to their chemical structural properties (chemical group), their application
domains (use group), their frequencies of occurrence or environmental
concentrations, but also with respect to their biological modes of action. It is well
known, that e.g. Organophosphates act as Acetylcholine Esterase inhibitors.
Linking such mechanistic information with measured environmental concentrations
might improve the assessment of combined effects. Therefore, we performed a
literature and database research on the modes of action of about 1000 compounds
that have been detected in different European river catchments. In a second step we
filtered the data for compounds potentially relevant for ecotoxicity by a very rough
hazard estimation using the ratios of the detected concentrations and measured (if
available) or predicted effect concentrations. We analyzed whether certain modes
of action are potentially predominant and how the picture is changing when similar
acting compounds are considered as a group. The poster will summarize the
findings of this exercise and give an outlook on how the knowledge of modes of
action might be further implemented in assay development and/or compound
selection on the way towards a biological effect assessment of chemical mixtures.
TU367
Initial risk assessment and effects of mixtures of plant protection products
K. Petersen, Norwegian Institute for Water Research; M. Stenrod, Bioforsk; T.
Backhaus, University of Gothenburg / Department of Biological and
Environmental Sciences; K. Tollefsen, NIVA / Ecotoxicology and Risk Assessment
From a study conducted in 2013, it was found that the measured concentrations of
co-occurring plant protection products (PPPs) in selected agricultural streams in
Norway might pose an environmental risk based on an initial cumulative risk
assessment. The scenarios having the highest predicted environmental risk were
chosen for a follow up study including laboratory tests and chemical analysis to
validate the approach for cumulative risk assessment and to evaluate the use of
assessment factors. A synthetic mixture based on the measured concentrations of
detected PPPs in a stream with one of the highest predicted environmental risks was
prepared. The ratio between the compounds in the synthetic mixture was made to
reflect the ratio detected in the environment and was kept constant over all mixture
concentrations. A concentration series of the mixture, including the environmental
concentrations, was tested on clamydomonas reinhardtii, daphnia magna and
lemna minor to investigate potential effects as indicated by the predicted
environmental risk. Chemical analysis was performed on the highest and lowest
mixture concentration in addition to controls. Dose-response curves were
developed, making it possible to evaluate at which mixture concentrations effects
were first observed for the different species. In order to study potential synergistic
effects of PPPs, a second stream was chosen for the follow up-study. No
compounds with known synergistic effect were detected in concentrations above
limit of quantification in the stream, but two compounds with known synergistic
effect were reported to be much used in the area. Therefore it was of interest to
include these two compounds in a fractionated factorial design together with the
synthetic mixture based on the environmental concentrations in the stream. The
different mixture combinations of the synthetic mixture and the two additional
compounds were tested on daphnia magna. The initial predictive risk assessment
was improved by filling data gaps for missing effect data. A comparison of ad hoc
derived PNECs, derived EQSs from the literature and environmental hazard values
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was performed to identify if the difference in the values between these approaches
was due to use of different effect data or by different use of assessment factors. The
results are believed to contribute to the validation of the cumulative predictive risk
assessment approach and to evaluate the use of assessment factors in this approach.

Science communication - Concepts and activities from past
and current research projects (P)
TU368
A conceptual framework for solutions-oriented prioritization and
management of chemical pollutants
J. Munthe, IVL Swedish Environmental Research Institute Ltd; E.
Brorström-Lundén, IVL Swedish Envirionmental Research Institute; M.
Rahmberg, T.V. Rydberg, IVL Swedish Environmental Research Institute; W.
Brack, Helmholtz Centre for Environmental Research UFZ / Effect Directed
Analysis; A. van Wezel, KWR Watercycle Research Institute / Chemical Water
Quality and Health; G. Engelen, Vlaamse Instelling voor Technologisch Onderzoek
NV VITO; F. Sleeuwaert; B. Gawlik, EC JRC Ispra, Italy; D. Bunke, Öko-Institut
e.V. / Sustainable Products Material Flows Division; J. van Gils, DELTARES; J.
Slobodnik, Environmental Institute; R. Altenburger, UFC Centre for
Environmental Research / Department of Bioanalytical Ecotoxicology; L.
Posthuma, RIVM / Centre for Sustainability Environment and Health
SOLUTIONS is a project based on a solutions-oriented approach. This approach
includes the development of a logical framework and guidance on how analytical
tools and models can be applied to provide answers to specific questions and to
achieve results which form the basis for risk assessment and decision-making. The
solutions-oriented approach requires that management options and stakeholder and
regulatory views and problems should be addressed already at the
problem-formulation stage and not only after completing the risk assessment and
prioritisation. One of the primary tasks in the project is to develop a conceptual
framework for this solutions-oriented approach for surface water contamination.
The conceptual framework for this solutions-oriented approach will clearly
demonstrate: tools, models and key expertise required; the requirements for
accuracy, validation and application scales; the sequence of application; and
abatement measures. Its early design and its application should improve the utility
of the risk assessments which are done. The solutions-oriented approach means
identification of proper technical and non-technical management options to reduce
risks or negative impacts on ecosystem or human health in every step. This solution
oriented approach has a central role in the framework and identifying possible
abatement measures will be an additional task in all research activities, focussed on
identifying chemical contaminants, their effects and their transport in different
environmental media. In this approach, a classical risk assessment is thus combined
with a parallel evaluation of alternative and realistic abatement scenarios. By
applying a solutions-focussed conceptual framework to organise and visualise the
research and expected results from the SOLUTIONS project, the applicability and
completeness of the performed research will be ensured. The conceptual framework
will also form the basis for the development of the decision support tool RiBaTox
which will be the main route to the project results for stakeholders and end-users.
TU369
Interdisciplinary collaborations and risk communication
A. Hunka, University of Twente / Faculty of Behavioural Sciences; M. Meli, Rifcon
GmbH; A. Palmqvist, Roskilde University / Department of Environmental Social
and Spatial Change; V.E. Forbes, University of Nebraska Lincoln / School of
Biological Sciences
Environmental risk communication draws upon environmental and human
toxicology findings, utilises methods of social science, natural science and media
studies and impacts the area of public perceptions, understanding of science and
risk management. Also outside a research lab, social, cultural and economic facets
of risk are inseparably present in decisions made under uncertainty. Risk
communication clearly requires interdisciplinary approaches. Interdisciplinarity,
especially in the area of climate change and environmental hazards, is gaining in
popularity. Still research teams that cross several disciplines face many challenges
at the institutional level, such as limited access to funding as well as communication
obstacles. The aim of our study is twofold. First, we identified benefits and potential
challenges to interdisciplinary work in the area of environmental risk
communication. Second, we compared several written samples related to risk
communication (scientific papers, popular science, outreach material) written by
experts in different fields: sociology, ecology, media studies, political science,
chemistry and by interdisciplinary teams, in order to identify whether
interdisciplinary work improves the accessibility of communication about risk. We
chose a single topic of pesticide risk, as it tends to generate interest among scientists
from different disciplines. It is also widely covered by the popular press, which can
be used as a benchmark for risk communication accessibility, as the general public
increasingly turns to the internet and other media in search of information about
risks. Our preliminary findings show that different disciplines remain disparate,
using their own terminology, methods and jargon even if the studied topic is
identical. Interdisciplinary studies tend to be popular in applied science, where the
goal is to address a practical problem, rather than advance fundamental knowledge.
Interdisciplinary teams, on the one hand, often produce more accessible output,
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since researchers with different background have to collaborate and understand
each other. On the other hand, it is not uncommon that only one of the contributing
discipline’s terminology dominates in such projects. We conclude that it is
necessary to address institutional obstacles to interdisciplinary research and provide
early training in interdisciplinary communication to promote interdisciplinary
collaborations and, in turn, better risk communication.
TU370
Effect-based and chemical analytical monitoring for the steroidal estrogens:
An international project to cope with a monitoring challenge
R. Kase, Swiss Centre for Applied Ecotoxicology EAWAG - EPF; I. Werner, Swiss
Centre for Applied Ecotoxicology / Department of Anatomy Physiology and Cell
Biology; H. Hollert, RWTH Aachen University / Institute for Environmental
Research; E. Vermeirssen, Eawag / Dept of Environmental Toxicology; S.
Buchinger, Federal Institute of Hydrology / Department G Biochemistry
Ecotoxicology; P. Behnisch, BioDetection Systems; B. Jarosova, Masaryk
University / Faculty of Science RECETOX; t. lettieri, R.N. N. Carvalho, European
Commission - Joint Research Centre / Institute for Environment and Sustainability;
R. Loos, European Commission DG Joint Research Centre / Institute for
Environment and Sustainability; H. Clayton, Directorate General Environment
European Commission; O. Perceval, ONEMA DAST; S. Ait-Aissa, INERIS /
Ecotoxicology Unit; N. Creusot, INERIS; G. Reifferscheid, Biochemistry and
Ecotoxicology; T. Ternes, Bundesanstalt für Gewaesserkunde; C. Heiss, general
aspects of water and soil protection; T. Seiler, RWTH Aachen University /
Ecosystem Analysis; P.Y. Kunz; C. Kienle; V. Dulio, INERIS; S. Valsecchi, Water
Research Institute - Italian National Research Council IRSA-CNR; m. carere,
Regulatory and risk assessment background and needs: In the context of the
European Union (EU) Water Framework Directive (WFD) it is recognised that
pharmaceuticals may pose a risk to the quality of European water bodies. Three
substances with pharmaceutical use are included in the first so-called “watch list.
However, monitoring of steroidal estrogens may be difficult because of the
detection limits of most existing routine analytical methods and the high cost of
high-end analytical methods. Sensitive effect-based methods are of reducing the
current monitoring difficulties by measuring the estrogenic activity of
environmental samples in a cost-efficient way. Project description:The project
will focus on specific effect-based methods and best possible analytical methods
related to the watch list substances EE2, E2 and E1. For this purpose, 20 l surface
water and 20 wastewater samples across Europe will be collected and analysed.
Approximately 20 institutes or agencies from 13 nations will be involved in the
project. Detection methods covered: Best possible chemical analysis (Joint
Research Centre (JRC), IT, and Federal Institute of Hydrology (BfG), DE) and
eight effect-based methods. Some of the effect-based methods applied here are
currently going through the OECD validation process or being developed as ISO
standards. Results and discussion: We mainly discuss project characteristics and
objectives in this abstract: a) Promoting reliable screening methods to support the
monitoring of endocrine disrupting activity in wastewater and surface water
b) Harmonizing monitoring options across Europe c) Linking reliable effect-based
tools with regulatory needs d) Linking effect-based tools with chemical analysis for
estrogen monitoring e) Supporting national and EU monitoring for endocrine
disruptors Conclusions and expected outcomes: Only a limited number of
institutes in Europe currently have the capacity to quantify the steroidal estrogens
EE2 and E2 at their suggested EQS levels. This could cause problems for the EU
watch list mechanism, where reliable exposure data are required. In this project we
will provide harmonised methods for sample collection, sample extraction and data
evaluation, and screening and risk assessment. This activity will provide a
proof-of-concept for integrated monitoring of estrogenic substances and aims to
bridge the gap between conventional analytical and effect-based monitoring.
TU371
Advances in ecological risk assessment of multiple stressors
C.B. Choung, Environment CanadaCanadian Rivers Institute / Department of
Biology; P.J. van den Brink, Alterra and Wageningen University; W.G. Landis,
Western Washington University / Institute of Environmental Toxicology; M.
Mayer-Pinto, University of New South Wales / Evolution Ecology Research
Centre School of Biological Earth and Environmental Sciences; V.J. Pettigrove,
The University of Melbourne / Zoology; P. Scanes, NSW Office of Environment
and Heritage; R.A. Smith, DSITIA; J.L. Stauber, CSIRO
One of the biggest challenges of environmental sciences is how to assess the effects
of multiple stressors, both natural and anthropogenic, on ecosystems. Ecosystems
are highly complex and interconnected, with many interactions among multiple
stressors, multiple exposure pathways and multiple receptors. Moreover, responses
of aquatic communities to stressors are often context dependent and vary along
environmental gradients. These characteristics make assessment and prediction of
risks from multiple stressors highly challenging. Current approaches fail to
incorporate this complexity needed to reliably predict effects on natural systems.
With recent advances in key areas such as ecological modelling, biomonitoring
science, ecogenomics and earth observation technologies - many of which are truly
ground-breaking - significant new opportunities for the study of complex stress
regimes are now available. In order to assess how emerging science and new tools
can be applied to study multiple stressors at a large (ecosystem) scale and to
facilitate greater integration of approaches among different scientific disciplines, a
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workshop was organised on 10-12 September 2014 at the Sydney Institute of
Marine Sciences, Sydney, Australia. This workshop aimed to explore the potential
offered by these new approaches to characterise stressor regimes, to explore
stressor-response relationships among biota, to design better early-warning systems
and to develop smart tools to support sustainable management of human activities
through more efficient regulation. This presentation will discuss the limitations of
the current assessment approaches and how multiple stressors at large scales can be
better evaluated in ecological risk assessments to inform the development of more
efficient and preventive management policies based on adaptive management in the
future. At the same time, a future risk assessment paradigm that overcomes these
limitations will be presented. It is envisaged that through greater integration of
approaches among different scientific disciplines, together with the application of
new and emerging tools such as 'Big Data', ecological modelling and incorporation
of ecosystem services endpoints will make this achievable.
TU372
DERIVING ENVIRONMENTAL QUALITY STANDARDS FOR
PERFLUOROOCTANOIC ACID (PFOA) AND RELATED SHORT CHAIN
PERFLUORINATED ALKYL ACIDS
S. Valsecchi, Water Research Institute - Italian National Research Council
IRSA-CNR; S. Polesello, Water Research Institute- CNR / Water Research
Institute; S. Capri, Water Research Institute - National Research Council; E.
Preziosi, IRSA-CNR Water Research Institute; m. carere; L. Lucentini, E. Ferretti,
R. Crebelli, ISS Istituto Superiore di Sanità; D. Conti, S. Balzamo, Istituto
Superiore per la Protezione e la Ricerca Ambientale ISPRA; M.G. Simeone,
ISPRA- Institute for Environmental Protection and Research; F. Aste, MATTM
Ministry of the Environment Land and Sea
The evidence that in Northern Italy significant sources of perfluoroalkylacids
(PFAA)are present induced the Italian government to establish a Working Group on
Environmental Quality Standard (EQS) for PFAA in order to include some of them
in the list of national specific pollutants (Ministerial Decree 260/2010) for surface
water monitoring and classification in the context of the Water Framework
Directive (2000/60/EC) The substances have been chosen by considering the
statistical distribution of concentrations and frequency of detection in the Italian
surface and ground waters. The substances in the list included perfluorooctanoic
acid (PFOA) and related short chain (number of carbon < 7) perfluorocarboxylic
acids such as perfluorobutanoic acid (PFBA), perfluoropentanoic acid (PFPeA) and
perfluorohexanoic acid (PFHxA). Perfluorobutanesulphonic acid (PFBS), which is
a common substitute of perfluorooctanesulphonic acid (PFOS), has been included
too. For each of these substances a dossier has been prepared which collects
available data on regulation, physico-chemical properties, emission and sources,
occurrence, acute and chronic toxicity on aquatic species and mammals, including
humans. Quality standards (QS) have been derived for the different protection
objectives (pelagic and benthic communities, predators by secondary poisoning,
human health via consumption of fishery products and water) according to the
protocol recommended by the Technical Guidance Document on deriving EQS
(CIS-WFD Guidance n. 27). The most protective QS has been chosen as the
national EQS. For all compounds it is not possible to derive a QS for sediments
because in some cases compounds do not accumulate in sediment and in other cases
data on toxicity on benthic community are lacking. For PFBA, PFPeA, PFHxA and
PFBS it is not possible also to back-calculate a QS for water from QS for biota
because they have low bioaccumulation properties or data on bioconcentration
factors (BCF) are lacking. For these compounds limits derived for the protection of
human health by drinking water consumption are adopted as EQS. In the case of
PFOA it is possible to derive a QS for biota both for the protection of predators and
human via fish consumption and back-calculate QS for water. The calculation
resulted in a QS for secondary poisoning of 0.1 µg L-1 which has been proposed as
EQS for PFOA in internal surface waters.

Soil and water pollutants' assessment, monitoring and
remediation (P)
TU373
Spatial and temporal variability of the water and sediments quality in the
Alqueva reservoir (Guadiana Basin; Southern Portugal)
P. Palma, Instituto Politécnico de Beja / Department of Tecnologies and Applied
Sciences; L. Ledo, Instituto Politécnico de Beja; S. Soares, Polytechnic Institute of
Beja; I. Barbosa, Centro de Estudos Farmacêuticos, Faculdade de Farmácia,
Universidade de Coimbra; P. Alvarenga, Polytechnic Institute of Beja / Department
of Tecnologies and Applied Sciences
The purpose of this work was to evaluate the dynamic of the water quality from the
Alqueva reservoir (Guadiana River Basin, Portugal) and identify the most
important parameters that influence its ecological and chemical status. The results
could indicate preventive and/or remediation actions that are necessary to improve
its quality and status. Water and sediment samples were collected between 2011
and 2012, at five sampling stations, and analysed for: (i) water - pH, temperature,
dissolved oxygen, electrical conductivity, chloride, total phosphorus, total nitrogen,
ammonium, nitrate, nitrite, biochemical and chemical oxygen demand, total Fe,
Mn, and As; and (ii) sediments – pH, electrical conductivity, organic matter, total
nitrogen, total phosphorus, major and trace elements. The results from the water
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column showed that the organic descriptors exceeded the Portuguese guideline
values for water quality for multiple uses at most of the sampling stations. As for
nutrients, Ajuda is the station where the concentrations of the total nitrogen and
total phosphorus exceeded the guideline values in most months. Ammonium
achieved concentrations above the allowed, during the study, in all locations. Trace
elements were more abundant in the sediments, surpassing the maximum levels for
the protection of aquatic life for As, Cd and Pb, at Alcarrache, Lucefecit and
Álamos, respectively. The use of multivariate analysis showed that the major
parameters that explained the water quality variability were the nutrients in the
water column, and trace elements in the sediments. Comparing the results from this
study with results obtained since 2006, we can observe an obvious increment of the
organic descriptors and nutrients in the water body. Further, several parameters and
observations indicate an increase of the eutrophication process. So, it is urgent to
develop preventive actions and remediation processes to stop the degradation so as
to improve the quality of the water in this reservoir.
TU374
Experimental study on reduction in rain water penetration through industrial
windows used for natural ventilation
K. Prueksakorn, Changwon National University / Environmental Engineering; S.
Dahal, Changwon National University / Department of Environmental
Engineering; C. Piao, H. Ha, Changwon National University / Ventech Corp; T.
Kim, Changwon National University / Department of Environmental Engineering
Windows are commonly used in industrial, residential and other buildings for
ventilation purpose which helps to save energy as well as costs. Several industrial
buildings install windows which is continuously open for dilution of pollutants.
While windows are functional and efficient for natural ventilation, an amount of
rain water is able to penetrate through during wind-driven rain as well. There are
industries that their products are very sensitive to water and it is indispensable to
prevent the appearance of needless water from external sources. The aim of this
research is to ascertain the innovative design for windows to accomplish optimum
combination of higher ventilation and lower rain penetration. For this purpose, a
model with two-stepped window [800×800 mm] was prepared. Mimic rain of 50
mm/hr and wind velocity of 8 m/s were created to represent the average rainfall and
wind velocity in Korea. Generally, louver type, 90 o and 45o open windows are
widely used in industries. Ventilation capacity was measured for these three types
of windows and found that 90o open window gave the best result; hence, it was used
for further experiments on rain penetration. Initially, visual observation of rain
penetration trajectory was made through high-speed shooting and the results were
used to test various methods of control. The control techniques included changing
the angles of windows and use of (1) window extension up to 50% of the window
width, (2) rain collector, (3) buffer material for soft landing cushion and (4) guide
vanes. These methods were tested individually and were further investigated for
different combinations of the techniques. For each case, intensity of rain
penetration was measured and its reduction compared to basic 90 o open windows
was analyzed. The maximum reduction in rain penetration of about 98% was
attained by 50% increment of window width, installation of rain collector and
addition of buffer material on the upper surface of bottom step in 90o open window.
For other combinations, reduction of rain penetration was around 90% compared to
the best set of 90o open window. The experimental results explain that by using
windows with appropriate combination of components, it is possible to achieve best
possible ventilation capacity without significant amount of rain penetration into
internal space of building. \n
TU375
Assessment of various contaminants present in sediments and water in Khalid
Khor, Shajah, United Arab Emirates
F. Samara, B. Soghomonian, S.L. Knuteson, American University of Sharjah /
Biology Chemistry and Environmental Sciences
Over the last 20 years the United Arab Emirates (UAE) has been going through
several changes and improvements which have led to rapid urbanization of the
country especially in cities such as Dubai, Abu Dhabi and Sharjah. Samples were
collected from Khalid Khor port and Khalid Khor Lake to assess the water quality.
The water quality measurements were taken on site by using various meters. The
Elemental Analysis for Water Samples and Sediment samples were conducted
using the Inductively Coupled Plasma- Optical Emission Spectroscopy (ICP-OES)
and organic analysis was conducted using Gas Chromatography- Mass
Spectroscopy (GC-MS). Various parameters such as pH and alkalinity indicated
normal water quality levels. On the other hand, bacterial contamination was
detected in the port ranging between 300-10140 organisms/100ml. The
concentration of heavy and trace metals in sediments ranged from 0.066- 12668
mg/Kg, indicating low to average inorganic contamination. Organic compounds
such as Benzene, Benz[a]anthracene, Benzo[j]fluoranthene and O-Xylene were
qualitatively detected in the sediments, thus, indicating that Khalid Khor has some
contamination that could potentially affect the health impacts to residents in
Sharjah.
TU376
Filter-feeding polychaete Sabella spallanzanii as bioremediator of aquaculture
wastes
L. Granada, Escola Superior de Turismo e Tecnologia do Mar - Instituto Politécnico
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de Leiria; S. Lopes, Polytechnic Institute of Leiria / ESTM; M.F. Lemos, Instituto
Politécnico de Leiria / Dept Biology
Aquaculture practices, like most other human activities affect the environment in
different ways. Recently, some attention has been dedicated to the effects of
discharges of effluents from certain types of aquaculture. Aquaculture operations
cause the release of metabolic waste products which is considered one of the most
important factors causing organic and inorganic loading in the vicinities of aquatic
farms. Suspended solids have been considered one of the most important waste
products affecting the quality of the receiving waters and their environment. Also,
both in aquaculture facilities and in natural aquatic environment, the occurrence of
several diseases have emerged as a serious economic and ecological issue, and are a
significant constraint to the expansion of the industry. The control of endemic
diseases imposes severe year-on-year costs on producers. Integrated Multi-trophic
Aquaculture (IMTA) has been proposed to achieve environmental sustainability
through biomitigation of aquaculture wastes which has advantages that may include
economic stability by product diversification and risk reduction, and social
acceptability through best management practices. IMTA is a practice in which the
by-products from one species are recycled to become inputs for another through the
cultivation, in the right proportions, of fed aquaculture species (e.g. finfish/shrimp)
with organic extractive species (e.g. suspension and deposit feeders), and inorganic
extractive aquaculture species (e.g. seaweeds). The reduction of microbial pollution
within aquaculture can be achieved by the use of living organisms. Filter-feeding
marine macroinvertebrates filter large volumes of water for their food requirements
and exert high efficiency in retaining small particles including bacteria. Some
authors showed that the Mediterranean polychaete Sabella spallanzanii has ability
to filter, accumulate and remove suspended solids in waste waters to which bacteria
can be attached. The aim of the present study was to assess the bioremediation
potential of the filter-feeding polychaete S. spallanzanii, by its ability to remove
bacterial groups including E. coli and presumptive vibrios, co-cultured with the
highly valued marine fish Sparus aurata.
TU377
Comparison of the measured threshold permeate flux values during NF
purification of 2-phase and 3-phase olive mill wastewater
J. Ochando-Pulido, University of Granada / Chemical Engineering; M.
Víctor-Ortega, Chemical Enginnering; A. Martinez-Ferez, University of Granada
This paper deals with the measurement of the critical and threshold flux for
determination of incurring fouling issues of a batch membrane in series process, in
detail ultrafiltration followed by nanofiltration, for the purification of olive mill
wastewater streams exiting the 2-phase (OMW-2) and 3-phase (OMW-3) olive oil
extraction processes. The analysis of the experimental data suggests the existence
of threshold flux values for the NF membranes. NF suffers less fouling (-54.4%) if
compared to previous UF. Moreover, threshold fluxes are sensibly affected by the
adopted pretreatment processes: the best method appears to be a pH-T flocculation
process, followed by photocatalysis with ferromagnetic-core titanium dioxide
nanoparticles under ultraviolet irradiation (UV/TiO2). The magnetic nanocores
were used due to their improved efficiency in oxidating organic matter as well as for
their ease to recover them back by a magnetic trap and to reuse the catalyst in
subsequent batches without additional costs. In this way, fouling is confined and
guarantees COD values in the purified permeate stream of about 1.3 gL-1. This
value complies with irrigation water quality standards. Moreover, the adoption of
this treatment sequence leads to a reduction of the required membrane area, equal to
104.6 m2 and 81.4 m2 for the UF and NF membranes, respectively. As a
consequence, a limited overdesign of the membrane plant is needed. Additionally to
this, the longevity of the membranes sensibly increases, reducing the capital and
operating costs of the treatment, which results to be economically feasible.
Keywords: olive mill wastewater, membranes, nanofiltration, advanced oxidation.
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TU378
Performance modelization of an ultrafiltration membrane in the final
purification of olive mill wastewater by the boundary flux theory
J. Ochando-Pulido, University of Granada / Chemical Engineering; M.
Víctor-Ortega, Chemical Enginnering; M. Stoller, University of Rome / Chemical
Engineering; A. Martinez-Ferez, University of Granada
In 2011, Field and Pearce introduced a new concept called threshold flux to
distinguish low fouling and high fouling operating conditions for both continuous
and batch membrane operation modes [1]. Moreover, it was observed that
compared to the sustainable flux, which embody only economic criterions, the
threshold flux is somehow connected to the critical flux at its basis level, which is
the appearance of fouling phenomena. Indeed, the latter concept extends the
previous theory of the critical flux, previously introduced by Field et al. [2] and
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successively merged together by Stoller and Ochando [3] in a common term, that is,
the boundary flux [1-3]. Many studies already showed that a decrease of the
boundary flux values occur when the suspension concentration rises. This appears
to be a critical aspect, especially in the treatment of real wastewater, where the
nature of the particles leading to fouling issues is widely heterogeneous. This study
is focused on the modelization and control of the fouling issues of a ultrafiltration
(UF) membrane process for the reclamation of olive mill wastewater from a
two-phase extraction process (OMW-2) [2, 4]. Previously, OMW-2 was conducted
to a secondary treatment comprising whether by gridding plus pH-T flocculation
and TiO2/UV) photocatalysis (FS1) or simply (ii) gridding and pH-T flocculation
(FS2). Results were compared on the basis of the boundary flux modelization of the
UF membrane. In the present study, the applied UV/TiO2 photocatalysis process
helped reducing the constant fouling parameter (a), that is 37.5% lower, and
ensured higher Jb values on the UF membrane (13.2 L h−1 m−2). Moreover, 17.1%
minor membrane area is required when UV/TiO2 photocatalysis is performed as
pretreatment after pH–T flocculation. These results imply lower energy costs and
capital costs and can help rendering the reclamation of OMW-2 by membranes
economically feasible. Keywords: olive mill wastewater, membranes,
nanofiltration, advanced oxidation. References [1] R.W. Field, G. K. Pearce, Adv.
Colloid Interface Sci. 164 (2011) 38-44. [2] M. Stoller, M. Bravi, Desalination 250
(2010) 578-582. [3] B. Espinasse, P. Bacchin, P. Aimar, Desalination 146 (2002)
91-96. [4] J.M. Ochando-Pulido, S. Rodriguez, G. Hodaifa, A. Martinez, Water
Res. 46 (15) (2012) 4621-4632.
TU379
Photo-Fenton treatment eliminates drugs of abuse pollution in natural waters
and reduces toxicity
M. Catala Rodriguez, N. Domínguez, A. Migens, Universidad Rey Juan Carlos /
Biology and Geology Physics and Inorganic Chemistry; R. Molina, F. Martínez,
Universidad Rey Juan Carlos / Energy Chemical Environmental Mechanical
Technology and Analytical Chemistry; Y. Valcárcel, Universidad Rey Juan Carlos /
Department of PreventiveMedicine Public Health Immunology and
MedicalMicrobiology; N. Mastroianni, Institute for Environmental Assessment and
Water Research / Environmental Chemistry; M. López de Alda, Institute of
Environmental Assessment and Water Research IDAEA CSIC / Environmental
Chemistry; D. Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and
Water Research; Y. Segura, Universidad Rey Juan Carlos / Energy Chemical
Environmental Mechanical Technology and Analytical Chemistry
This paper investigates the elimination of drugs of abuse 25 from six different
chemical classes\nand their metabolites in natural fluvial waters (nearby the output
of the sewage system).\nMineralization of these substances and toxicological
characterization before and after\ntreatment by a heterogeneous photo-Fenton
process has been evaluated. According to the\nresults, the photo-Fenton treatment
significantly reduced the concentration of drugs of\n30 abuse in all the conditions
tested. However, toxicological analysis demonstrated that\nwhereas 0.6 g/L of the
Fe catalyst allowed a complete elimination of acute and chronic\ntoxicity measured
as inhibition of fern spore mitochondrial activity, lower catalyst loadings\nwere not
efficient for toxicity elimination. These results evidence that the combination
of\ntoxicological tests with chemical analysis is mandatory in order to establish
the\n35 effectiveness of the water treatment technologies based on advanced
oxidation processes.
TU380
Optimization of the azo dye Disperse Yellow 3 oxidation by heat-activated
persulfate using Box - Behnken design
J.E. Silveira, Ingenieria Quimica; X. Xu, G. Pliego, J. Zazo, J. Casas, Universidad
Autónoma de Madrid
Response surface methodology (RSM) based on Box-Behnken (BBD) design was
successfully applied to the optimization in the operating conditions of the oxidation
of the azo dye Disperse Yellow 3 (DY3). All experiments were performed in the
glass water-jacketed and the temperature was maintained by circulating the water
through the jacket around the reactor. The inicial DY3 concentration of 70 mg L-1
was used. It was employed the factorial design with 3 independent variables: S2O82(mM), temperature (°C) and reaction time (min) upon the Total Organic Carbon
(TOC) and absorbance removal were evaluated λ max=369 nm. Optimized
conditions were obtained for the highest desirability at 4.26 mM without residual
persulfate, 59.61 min and 90°C. Under the optimal conditions, 99.40% of TOC and
100% absorbance removal was achieved and fitted with the Arrhenius equation
(apparent activation energy of 280.58 kJ mol-1). In addition the treatment provided
total elimination of toxicity by Vibrio fischeri bioassays (28 units toxicity). A
kinetic model was proposed for describing the evolution of TOC. The best
correlation coefficients were obtained by fitting the experimental data obtained by
pseudo-first-order kinetics. The influence of the operating conditions on the kinetic
constants was also studied by evaluation of main effects and Pareto diagram. Key
words: Response Surface Methodology (RSM), Disperse Yellow 3, sulfate radical,
toxicity, Vibrio fischeri
TU381
Integrating biomedical intervention strategies with novel pollutant
remediation platforms to address POP risk reduction
B.J. Newsome, University of Kentucky / Chemistry; B. Hennig, Univeristy of
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Kentucky / Superfund Research Center
Due to their relative chemical stability and ubiquity in the environment, chlorinated
organic contaminants such as polychlorinated biphenyls (PCBs) pose significant
health risks and enduring remediation challenges. Addressing associated needs,
though, relies on both effectively removing pollutants from contaminated sites as
well as modulating toxicity induced by existing pollutant body burden. This work
highlights a sustainable approach to addressing a pervasive global health concern,
employing research in biomedical intervention strategies and platform development
for pollutant removal and remediation. A polyphenol-functionalized,
nanocomposite system has been developed which combines the biomimetic binding
capabilities of nutrient polyphenols with the separation and heating capabilities of
superparamagnetic iron oxide NPs for the capture/sensing of organic contaminants
in polluted water sources. Magnetic nanocomposite microparticles (MNMs)
incorporating the fluorescent polyphenols quercetin and curcumin exhibit high
affinity for model organic pollutants followed by rapid magnetic separation,
addressing the need for sustainable pollutant remediation. Further, a
membrane-based, redox-mediated system for organic pollutant dechlorination has
been developed to work in tandem with the pollutant capture/removal system in an
attempt at more complete and environmentally conscious remediation. Further
work has been performed to both better understand health concerns associated with
environmental toxicants such as PCBs and to determine effective methods for
modulating their toxicity. This research has shown that PCB remediation through
dechlorination is a viable technique for decreasing endothelial inflammation,
although complete dechlorination to biphenyl is necessary to effectively eliminate
superoxide production, NFκB activation, and induction of inflammatory markers.
Additionally, the nutrient polyphenol EGCG, found in green tea, has been shown to
serve as a biomedical modulator of in vivo PCB toxicity by up-regulating a battery
of antioxidant enzymes transcriptionally controlled by AhR and Nrf2 proteins. This
work combined with research translation efforts to inform regulators, transfer
remediation technologies, and engage trainees in communication to diverse
stakeholders, this approach serves as a model for increasing researcher and
stakeholder environmental health literacy as we seek to more effectively address
needs of affected populations.
TU382
In situ biological treatment of nitrate-polluted groundwater for drinking
water production
I. Jubany, Fundacio CTM Centre Tecnologic / Environmental Technology; M.
Calderer, Fundacio CTM Centre Tecnologic / Environment Technology Area; E.
Vilanova, J. Font-Capo, J. Molinero, Amphos21 Consulting S.L; R. Grau, E. Pinto,
Catalana de Perforacions; M. Rovira, Fundacio CTM Centre Tecnologic
This study was conducted in the framework of Life+ InSiTrate project which is
developing an in-situ treatment technology for drinking water production from
nitrate-polluted groundwater with the aim to recover drinking water wells
especially for small communities with a lack of other available freshwater sources.
Initially, the most appropriate organic matter for denitrification was selected. The
selection of the organic substrate is a crucial point when implementing biological
treatments since it directly affects the feasibility of the technology. To define the
optimal organic substrate for in situ denitrification, technical (laboratory
experiments), economic (cost analysis) and environmental criteria (LCA) were
taken into account in this project. Acetic acid showed the most promising results. At
the same time, the site for the pilot plant implementation was characterized do
design the pilot plant based on predictive modeling. Predictive modeling and
optimization of the plant design require detailed hydrologic characterization and
moreover, remedial actions depend on adequate characterization of the hydraulic
properties of geologic material at the sites. In the alluvial aquifer placed above
granitic basement where the plant was to be installed, different characterization
tasks were conducted: hydrogeological study, piezometric maps, drilling of new
boreholes, periodical characterization of the groundwater quality and pumping and
tracer tests. These data together with the results of lab experiments were included in
a numerical model which considers reactive transport of contaminants. Using this
tool and considering the physical constraints of the specific site the pilot plant
configuration was defined. It consisted of one extraction well and two injection
wells for the organic matter supply located at 30 and 35 m, respectively, from the
extraction well. Two control wells in between the injection wells and the extraction
well were also built in order to monitor the biological process. Injection of organic
matter was performed continuously for three months and fast nitrate depletion was
observed. Continuous monitoring of nitrate concentration in the extraction well was
performed by means of a nitrate sensor. Periodic sampling of control wells and
other surrounding wells was performed to monitor main parameters of the process:
pH, redox, nitrate, nitrite, organic matter and metals. This work will show the
results of the first three months operation.
TU383
Evaluation of the mutagenicity of the dye Acid Red 114 using HepG2 cells,
after and before biodegradation process.
N.A. Corroqué, Unesp Institute of Biosciences / Biology; R.V. HARA, UNESP UNIV ESTADUAL PAULISTA / Department of Biology; M. Hoshina, Unesp Institute of Biology / Biology; M.A. Marin-Morales, UNIVERSIDADE
ESTADUAL PAULISTA - UNESP / Department of Biology
Water bodies have been discharge targets of several industries, among them the
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textile industries. Among the most widely used textile dyes there are the azo dyes
and within them the Acid Red 114. Biodegradation processes and biological
adsorption have shown to be very promising to remove the colour and toxic effects
of the dyes. This study aimed to evaluate the genotoxic and mutagenic potential of
the dye Acid Red 114, by the micronucleus test in HepG2 cells, before and after
biodegradation process by microorganisms isolated from the sludge of a textile
industry. To assess the genetic toxicity, the cells were exposed to 3 hours to the dye
Acid Red 114 (concentrations of 50 μg/mL; 25 μg/mL; 2.5 μg/mL; 0.25 μg/mL and
0.025 μg/mL). The effects of dye were evaluated before and after the
biodegradation process. The negative control – NC and positive control – PC were
carried out, respectively with culture medium - MEM and PBS and culture medium
- MEM and MMS. Two biodegradation processes were tested: biodegraded 1 (B1),
performed with inoculum of Alcaligenes faecalis and Enterococcus faecali; and
biodegraded 2 (B2), performed with inoculum of Achromobacter denitrificans. The
significance analysis was done by the statistical test ANOVA: one way/Dunnett (p<
0.05). For the assays performed before the biodegradation, only the concentrations
of 25 μg/ml and 0.25 μg/mL were not mutagenic for the HepG2 cells. After the B1
biodegradation process, the concentrations tested were still mutagenic, indicating
that the products generated by the biodegration did not reduce the mutagenicity of
the dye. However, the concentrations tested in B2 were not mutagenic, showing that
the degrading bacterium was effective to eliminate the dye toxicity. Regarding the
nuclear abnormalities (NA), the majority of the concentrations were genotoxic
before the biodegradation but after biodegradation (B1 and B2), they did not
present genotoxic activities. According to these data, it is possible to conclude that
the dye Acid Red 114 is potentially genotoxic and mutagenic. The B1
biodegradation process was partially genotoxic and mutagenic. The B1
biodegradation process was partially effective in the removal of the dye toxicity,
while B2 was totally effective in this removal.
TU384
Evaluation of heavy metal effect on phenol oxidation by manganese dioxide
J. Jiang, College of Environmental Science and Engineering / College of
Environmental Science and Engineering; G. Sheng, Tongji University
As synthetic manganese oxides are effective for heavy metal adsorption and
organic contaminant oxidation, their performance as decontamination agents for
combined heavy metal and organic systems has not been fully evaluated. This study
determined the adsorption of Co, Ni, Cu, Zn, Cd and Mn ions on synthetic MnO 2
and its subsequent effect on the phenol oxidation. Single- and binary-metal
adsorption experiments showed that the adsorption of these metals on MnO2
followed the order of Cu2+>Co2+>Ni2+≈Mn2+≈Cd2+>Zn2+.The adsorptive selectivity
increased monotonically with the adsorption quantity of the metals, except that
Mn2+, which had an intermediate adsorption among the selected ions, exhibited the
highest selectivity on MnO2. With coexisting with phenol, all the metal ions
suppressed the oxidation of phenol by MnO2while the degree of suppression varied.
Over the metal concentration range examined, the relationship between phenol
oxidation reaction constant (k) and metal equilibrium adsorption amount (qe)
consisted of two distinct linear segments. At low metal adsorption (approximately
qe< 0.6 mmol/g for Co, Ni, Cu, Cd and qe< 0.1 mmol/g for Zn, the k linearly
decreased rapidly with increasing metal adsorption. The k further decreased
comparatively more slowly thereafter at higher metal adsorption. By comparison,
the suppression effect of Mn adsorption exhibited a single straight k-qe line, which
might be attributable not only to the coverage of MnO2active sites by Mn2+ but also
to the reduction of redox potential of the reaction. These results suggest that
manganese oxide oxidation be coupled with additional process(es) to reduce or
even eliminate the metal effect for effective decontamination of
multi-contamination waters. Keywords: Manganese dioxide;
Phenol;Adsorption;Oxidation
TU385
Electroflotation applied in the treatment of wastewaters containing
chlorimuron-ethyl, a sulfonylurea herbicide
R.R. Rachide Nunes, Universidade de Sao Paulo / Instituto de Química de São
Carlos IQSC; G.M. Morão, USP - Universidade de São Paulo / IQSC Instituto
de Química de São Carlos; M.d. Rezende, IQSC-USP
Electroflotation (EF) is an electroanalytical technique commonly used for the
separation of substances suspended in an aqueous phase. However, these studies are
limited to the separation of wastes or contaminants, without destroying its
contaminants. In this study, EF was applied as an advanced oxidation process,
aiming to decontaminate wastewater containing sulfonylurea herbicides
(chlorimuron-ethyl). Electroflotations were performed in an electroflotator reactor
developed in the Laboratory of Environmental Chemistry, Institute of Chemistry of
São Carlos - University of São Paulo, Brazil. The reactor was built in acrylic and
was endowed of aluminum electrodes. In addition, the anion electrode also was an
agitation bar, that ensured the homogeneity of the solution during the process. Four
assays were performed with varying salt concentrations (electrolyte - NaCl) and the
direct electric current (I) applied on the electrodes. Chemical monitoring was
performed to determine the efficiency of the electrochemical process. Analysis of
water samples by HPLC allowed the electrochemical reaction to be monitored,
indicating a disturbance of the reaction medium (presence of byproducts of
degradation). Gas chromatography coupled with mass spectrometry (GC/MS)
(Shimadzu GC-2010 MS QP2010 Plus model, Kyoto, Japan) was used to elucidate
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a mechanism of degradation and assisted in the identification of the byproducts.
According to the chromatograms obtained by HPLC/UV, EF process changed the
reaction medium, resulting in a displacement of the herbicide chromatographic
peak and the appearance of bands without defined structure, related to generated
byproducts. Based on the mass spectrum obtained, a mechanism of degradation was
proposed, showing that EF does not totally destroy the chlorimuron-ethyl molecule,
but it was successful in breaking important chemical bonds, responsible for the
connection sulfonyl-urea. In all, this study provides important information about
the possibility of promoting the oxidation of toxic organic compounds by
electroflotation, generating less toxic and environmentally adjusted effluents.
TU386
Effect of resin dosage on sodium and chloride removal from olive mill
wastewater by means of ion exchange
M. Víctor-Ortega, Chemical Enginnering; J. Ochando-Pulido, University of
Granada / Chemical Engineering; A. Martinez-Ferez, University of Granada
Sodium and chloride ions are responsible for the high salinity of olive mill
wastewater from an olive mill working with the two-phase decanting technology
exiting a primary-secondary treatment (OMW-2ST) [1]. In this research work, the
removal of sodium and chloride ions as a function of the resin dosage by Dowex
Marathon C (strong acid cation exchange resin) and Amberlite IRA-67 (weak base
anion exchange resin), respectively, was investigated. In both cases, the resin
dosage was varied from 10 g/L to 175 g/L. Ion exchange (IE) experiments were
carried out for 4 hours (until equilibrium was reached) and at room temperature.
The experimental results revealed that sodium and chloride removal efficiency
increases up to the optimum dosage beyond which the removal efficiency has no
change with the resin dosage. As expected, the equilibrium concentration decreases
with increasing adsorbent doses for given initial sodium and chloride
concentrations, because for a fixed initial solute concentration, increasing adsorbent
doses provide greater surface area or adsorption sites [2]. In this sense, a minimum
resin dosage is 100 g/L for complete removal of sodium ions by means of Dowex
Marathon C (about 97 % removal efficiency), whereas 175 g/L resin dosage was
needed to completely uptake chloride ions (around 95 % adsorption efficiency).
The studied resins showed high IE capacity for the removal of both sodium and
chloride ions as well as reversible uptake of the studied pollutants. Thus, both IE
resins have good application potential for the purification of OMW-2ST. [1]
Martínez Nieto, L., Hodaifa, G., Rodríguez Vives, S., Giménez Casares, J.A.,
Ochando, J., 2011. Degradation of organic matter in olive oil mill wastewater
through homogeneous Fenton-like reaction. Chem. Eng. J. 173 (2), 503-510. [2] Ho
Y.S., John Wase D.A., Forster C.F.1995. Batch nickel removal from aqueous
solution by sphagnum moss peat. Water Res 29, 1327–32.
TU387
Breakthrough curves study for adsorption of iron on Dowex Marathon C from
olive mill wastewater
M. Víctor-Ortega, Chemical Enginnering; J. Ochando-Pulido, University of
Granada / Chemical Engineering; A. Martinez-Ferez, University of Granada
A ferric catalyst is used during the secondary treatment of olive mill wastewater
(OMW) by means of advanced chemical oxidation process based on Fenton
reaction [1]. For this reason, final olive mill effluent presents traces of iron and thus
a complementary treatment, such as ion exchange, is needed. Ion exchange involves
the use of synthetic resins where a presaturant ion on the solid phase (in this case
H+) is exchanged for the unwanted ions in the water [2]. In the present research
work, an adsorption study was carried out using a strong acid cation exchange resin
(Dowex Marathon C) as adsorbent in a fixed-bed column for the removal of iron
from OMW after secondary treatment. Continuous experiments were performed by
setting operating temperature, flow rate and resin amount at 298 K, 10 L/h and 350
g, respectively. After each operational cycle, the resin was washed with diluted
HCl. Then, the hydrogen form of the resin was washed with double distilled water
to remove all the excess of acid. The dynamics of the adsorption process was
modeled using the Adams-Bohart, Thomas, and Clark models. The models were
used to predict the breakthrough curves of adsorption systems and to determine the
characteristic design parameters of the column. The adsorption data were observed
to fit well with all three models. Breakthrough curves were obtained for 50 mg/L
and 100 mg/L initial iron concentration with each studied adsorption model.
Column performance permits multiple service and regeneration cycles, thus
enabling the treatment of considerably large volumes of OMW during the resin
service life. [1] Martínez Nieto, L., Hodaifa, G., Rodríguez Vives, S., Giménez
Casares, J.A., 2010. Industrial plant for olive mill wastewater from two-phase
treatment by chemical oxidation. J. Environ. Eng. 136 (11), 1309-1313. [2] Shalini
C., Pragnesh N. D., 2012. Removal of iron for safe drinking water. Desalination
303, 1–11.
TU388
Color removal of domestic sewage in urban poor communities by artificial
wetlands.
O.P. Amarante Jr, IFMA / PACA; T.C. Barros, R.T. Paulo, C. Rocha Jr, L. Moura,
IFMA; N.M. Brito, IFMA / DAQ; T.R. Franco, UFMA
One of the biggest environmental problems in cities of any size, is the water
pollution caused by the disposal of domestic sewage. These effluents have high
content of organic matter and nutrient load that can affect the natural dynamics of
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water bodies. This impact can transform aquatic environments on land, decreasing
the supply of water, food and changing the dynamics of the landscape. An
alternative to conventional procedures are called artificial wetlands or
phytoremediation which are used in wastewater treatment to remove organic matter
and nutrients, or for absorption of essential metals or stroke. These alternative
methods may have advantages such as low cost of deployment and maintenance,
little need for mechanization and easy operation. The objective of this research was
tevaluate the efficiency of removal treatment system of color based on artificial
wetlands to be employed in low-income communities. We opted for the banana
employment because they have better cost/benefit. Built a prototype pilot scale
artificial wetland, in a residence, using plastic sheet for waterproofing and PVC
pipes. The liquids were transferred after treatment of the reservoir by gravity,
ensuring low operating costs. The effluent used with high load of organic carbon,
phosphorus and nitrogen, was from the wastewater of a residence. There was
previously a hole where residents cast solid waste. The place area was 13x17 m.
The depth ranged between 70 and 100 cm. Plastic sheeting were placed for
waterproofing. Six banana seedlings were planted. It was observed that the
residents maintained practice to dispose solid waste in wastewater treatment area.
Was told that they do not throw the waste treatment system. After three months of
operation, five seedlings died. It was observed that the changes that remained was
one that was not in the left trees, do not fall fruits over the next area to this change
and the effluent of the contribution was related to that individual as well as being
located in the region more depth. The seedlings that died were further from the
effluent inlet, were shallower, there was shade and fruit trees fall directly on these
seedlings. The tarps were attacked by ants causing several holes. The effluent from
the outlet pipe was removed by unknown and unauthorized person. There was no
evidence effluent treatment efficiently due to the reported facts.
TU389
Aquatic humic substances and heavy metals
M. GONZALEZ GUADARRAMA, M. ARMIENTA HERNANDEZ, Universidad
Nacional Autonoma de Mexico / RECURSOS NATURALES INSTITUTO DE
GEOFÍSICA
Organic matter has an important role in the chemical speciation of heavy metals.
Aquatic humic substances (ASH) are products of degradation of biomolecules and
its structure is conformed by monosaccharides, amino-acids and lignins. The
complex formation between ASH and heavy metals depends on physicochemical
conditions such as pH, redox potential, temperature and others. Environmental
implications of this study are the analysis of mobility of As, Cu and Mn, with high
ecological importance. The aim of this study is to calculate complexation constants
under different conditions of pH, to compare the complexation degree. In addition,
we compare reactivity in relation with the source of the AHS
:SorocabaRiverandItapanhaúRiverin Brasil andXochimilcoLakeinMexico. These
locations have different characteristics, and inputs as industrial discharges, urban
runoff, or a pristine site. In this work we present a simple experimental method for
determining the complexation constants between AHS from the three places with
As, Cu and Mn. Preliminary findings show: a) The complexation constant increases
with decreasing pH. b) The AHS show similar values and percentages of
complexed metal and complexation constants regardless of the origin. c) The
complexes formed vary their properties such as solubility, thus modifying the
potential interaction with the aquatic system and its organisms.
TU390
Dredging marine sediments in Catania harbour: options for a differentiated
use
F. Pilato, ISPRA-Institute for Environmental Protection and Research; M. Secci,
ISPRA Italian Institute for Environmental Protection and Research; S. Macchia,
ISPRA Institute for Environmental Protection and Research; D. Sartori; L.
Morroni, ISPRAInstitute for Environmental Protection and Research; S. Giuliani,
ISPRA; T. Cillari, V. Vitiello, B. Stancanelli, ISPRA Italian Institute for
Environmental Protection and Research; d. Pellegrini, ISPRAInstitute for
Environmental Protection and Research
Since 2004, the Institute of Environmental protection and research ISPRA is
involved in a series of technical and scientific activities related to the dredging of
marine sediments within the new commercial port of Catania, Sicily (Italy). In
2010, ISPRA started to carry out a new characterization of dredging materials,
with the aim to find sustainable solutions to allocate the dredged sediments, in
alternative to the undifferentiated discharge at sea. Solutions were identified in
agreement with the guidelines given by the technical- scientific "Manual handling
of marine sediments ," APAT - ICRAM 2007 and based on the environmental data
obtained over the last decade. Sediment characterization and subsequent
environmental monitoring activities were carried out using an integrated approach.
In addition to traditional chemical and physical analysis, were performed Mussel
Watch campaigns, study of benthos community and different batteries of bioassays
(Paracentrotus lividus, Acartia tonsa, Pheodactylum tricornutum, Vibrio fischeri).
The results of characterization allowed to identify different quality classes of
materials, according to the their physical, chemical and ecotoxicological
properties. Then, a selective dredging was suggested to differentiate the final
destinations of sediments to be removed (about 1.5 million cubic meters ), with
clear socio- economic and environmental benefits. Three different solutions have
been adopted: 1 - Reuse of sand within the building process of new docks and port
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yards: 350,000 m3 of material were employed, otherwise extracted from quarries
land; 2 - Nourishment of beaches of the Catania gulf and subjected to erosion:
350,000 m3;\n 3 - Discharge at sea in a specific site authorized by the
Environmental Minister: 800,000 m3 representing the remaining material. In this
study, management criteria and detailed results of the physical, chemical and
ecotoxicological characterization of dredging materials are reported.
TU391
Sorption of selected pharmaceuticals and personal care products (PPCPs) in
agricultural soils
N. Torres-Fuentes, c. corada, E. Gonzalez-Mazo, University of Cadiz / Physical
Chemistry; D. Alvarez-Muñoz; P. Lara-Martin, University of Cadiz
A wide variety of pharmaceuticals and personal care products (PPCPs) are
produced extensively and, after use, a fraction of these chemicals may end in
terrestrial ecosystems, mainly due to contamination by both treated and untreated
wastewater discharges and/or by application of biosolids to agricultural soils.Their
transport and fate in soils and aquifers depends on the molecular structure of the
contaminant and the environmental conditions.In this study, we have selected
several PPCPs that have been previously detected by our research group in soils
and/or groundwater from the aquifer of Jerez de la Frontera (SW
Spain):hydrochlorothiazide (HCTZ), metoprolol (MTP), clarithromycin (CLTM),
mefenamic acid (MEF), and triclocarban (TCC). We have carried out several
sorption assays at different temperatures (5,15,25 and 35 ºC), pH values (from 2 to
12) and water/soil ratios to compare the sorption capacity of these chemicals in
agricultural soils from that sampling area.First, physico-chemical properties of soil
samples were determined in the laboratory: pH, organic carbon content, water
holding capacity and texture. Sorption assays were performed using the batch
equilibrium method according to OECD guidelines (TG 106). Briefly, 80 mL
polypropylene tubes were filled with soil (0.5 – 2 g) and HPLC water (50 mL)
spiked with target compounds at concentrations from 0.1 to 500 ng/L.After
agitation (steady state was reached within 48 h), both phases were separated by
centrifugation and determination of the concentration of the analytes was carried
out by liquid chromatography - time-of-flight - mass spectrometry (LC-ToF-MS).
Data for each pharmaceutical were fitted to a Freundlich isotherm model (R2 >
0.95). Freundlich sorption constants (Kf) for the selected compounds ranged
between: 10 and 158 L/kg for HCTZ, 31 and 104 L/kg for MTP, 783 and 6045 L/kg
for CLTM, 21 and 55 L/kg for MEF, and 1014 and 5106 L/kg for TCC. Most of
these PPCPs show relatively high leaching potential, especially when compared
with most well-known hydrophobic persistent organic pollutants (i.e., DDT).
However, their sorption capacity may change dramatically depending on
environmental conditions such as temperature (which was evaluated by calculation
of thermodynamic parameters such as ΔH°, ΔG°, and ΔS°) and pH. This was
evident for those compounds such as CLTM, showing positively charged groups in
their molecular structures (if pH > 6) that enhance their interaction with clays in
soils.
TU392
Improved understanding of triphenyltin sorption on cultivated soils
X. xiaoyu, School of Life Sciences
Abstract: Organotin compounds, especially triphenyltin (TPT), have been widely
used as wood preservatives, pesticides and fungicides since the 1960s because of
their high effectively toxicity, which resulted in a large number of TPT directly
introduction into the soil and aquatic environment. Inadequate knowledge of TPT
sorption on soil has hindered an accurate evaluation of its environmental fate that is
mostly complicated by the dual metal-hydrophobic nature of TPT. An improved
understanding of TPT sorption and its influential factors is in much need to fully
assess the ecological risks of TPT in the soil environment. In the present study, TPT
sorption on five Chinese cultivated soils, named black soil (A), calcareous soil (B),
lateritic red soil (C), brown soil (D) and red soil (E), respectively, was estimated
using the batch equilibration method as influenced by pH and biochar (BC)
amendment. The results showed that all sorption isotherms of TPT fitted well by
linear equation in the five soil samples, implying partitioning is the dominant
mechanism. TPT sorption increased with the increase of the organic carbon content
on soils with their sorption coefficients (KD) in the sequence of A (1708.6-4194.7
L/kg) >B (276.2-574.5 L /kg) > C (217.1-497.5 L/kg) > D (88.3-155.7 L/kg) > E
(27.4-75.4 L/kg). In addition, the higher CEC of the soils may also enhance the TPT
sorption. The changes of pH influenced intensively the species of TPT, resulting in
the maximum sorption of TPT occurred at pH 5.27 (the pKa of TPT) due to
enhanced ion exchange. Moreover, TPT was one orders of magnitude more
effectively sorbed by BC than by total organic carbon of A. BC fraction was
considered to be the primary contributor to TPT sorption on soils. Key words: soil;
triphenyltin; sorption; pH; biochar
TU393
Behavior of seven selected pharmaceuticals in thirteen different soils
R. Kodesova, M. Kocarek, A. Klement, Czech University of Life Sciences Prague /
Dept of Soil Science and Soil Protection; R. Grabic, University of South Bohemia
in CB / Faculty of Fisheries and Protection of Waters, South Bohemian Research
Center of Aquaculture and Biodiversity of Hydrocenoses; M. Fer, Czech University
of Life Sciences Prague / Dept of Soil Science and Soil Protection; O. Golovko,
University of South Bohemia in CB / Lab of Environmental Chemistry
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Biochemistry; A. Nikodem, O. Jaksik, Czech University of Life Sciences Prague /
Dept of Soil Science and Soil Protection; V. Kodes, Czech Hydrometeorological
Institute / Section of water quality
Knowledge of contaminant behavior (e.g. its adsorption onto soil particle,
degradation etc.) is essential when assessing contaminant migration in water
environment. This study was focused on evaluating adsorption isotherms and
half-lifes for 7 pharmaceuticals (clarithromycin, trimethoprim, metoprolol,
atenolol, clindamycin, carbamazepine, sulfamethoxazole) on 13 soils of different
soil properties. Adsorption of ionizable compounds was highly affected by soil pH.
The adsorption coefficient of sulfamethoxazole was negatively correlated to soil pH
and thus positively related to hydrolytic acidity and exchangeable acidity.
Adsorption coefficients for clindamycin and clarithromycin were positively related
to soil pH and thus negatively related to hydrolytic acidity and exchangeable acidity
and positively related to base cation saturation. Adsorption coefficients for the
remaining pharmaceuticals (trimethoprim,metoprolol, atenolol, and
carbamazepine) were also positively correlated with the base cation saturation and
cation exchange capacity. Degradation rates in some degree reflected adsorption of
studied pharmaceuticals on soil particles and increased with decreasing
adsorption.\nThe highest mobility in studied soil was observed for
sulfamethoxazole, but this pharmaceutical was relatively quickly degraded. The
second highest mobility was found for carbamazepine, which mostly did not
noticeably degrade during our experiments. Thus this pharmaceutical has the
highest potential to migrate in water environment. The lowest mobility was
observed for clarithromycin. However, this pharmaceutical due to its stability may
be retained in the environment for long time.\n\n
TU394
Environmental fate of a micro granular form of the insecticide cypermethrin
in sunflower cultivated field plots
N. Mantzos, Technological Educational Institute of Epirus / Faculty of Agricultural
Technology; A. karakitsou, D. Hela, University of Patras; E. Leneti,
Technologiacal Educational Institute of Epirus; I. Konstantinou, Department of
Environmental and Natural resources Management
A field dissipation and transport study of a micro granular form of the insecticide
cypermethrin (CYP) has been conducted in a sunflower cultivation under
Mediterranean conditions. The experimental field area (700 m2) (silty clay soil) was
divided in two groups of six plots each with a plot dimension of 4x10 m2. One group
of plots was used for sunflower cultivation when the other one as control plots (bare
soil plots). Two different slopes (1% and 5%) were formed in each group. In the
lower side of every plot a surface runoff collection reservoir was established. Soil
samples were randomly taken at two depths: 0–10 and 10–20 cm. Runoff water and
sediment samples were collected after rainfall or irrigation events. CYP was applied
at sowing, in sowing rows (3 to 5 cm depth), as micro granules of a commercial MG
formulation at a rate of 96 g/ha. The dissipation of CYP in soil was monitored for a
period of 191 days. In the upper soil layer, 2 days after application (DAA), CYP
residual concentrations ranged from 0.53 to 0.73 μg/g when the maximum values
observed at 9 DAA, ranged from 1.06 to 1.23 μg/g. The dissipation rate was better
described by single first-order kinetics. The average half-life in cultivated plots was
23.07 and 24.24 days for soil slopes 5% and 1%. In uncultivated plots the respective
values were 22.01 and 22.37 days. CYP was found below the 10 cm soil layer
occasionally in few samples at low concentrations (< 0.09 μg/g) while it was never
detected in runoff water. In sediment, in the first runoff event (12 DAA) the
concentrations ranged from 0.019 (cultivated 1% soil slope) to 0.035 μg/g
(cultivated 5% soil slope). The maximum values were observed 57 DAA, when
they were reached 0.097 and 0.143 μg/g in cultivated plots with soil slopes 1% and
5%; and 0.394 and 0.500 μg/g in uncultivated plots. The CYP concentrations felt
below LOQ levels after 133 DAA. The cumulative losses in sediment from tilled
and untilled plots with 5% soil slope was were estimated at 0.039% and 0.069% of
the initially applied active ingredient, while for 1%slope the losses were 0.005% for
tilled and untilled plots. Acknowledgments: This research has been co-financed by
the European Union (European Social Fund - ESF) and Greek national funds
through the Operational Program "Education and Lifelong Learning" of the
National Strategic Reference Framework (NSRF) - Research Funding Program:
ARCHIMEDES III. Investing in knowledge society through the European Social
Fund.
TU395
Effects of forest fires on the levels and distribution of polycyclic aromatic
hydrocarbons in soils and ashes
I. Campos, Universidade de Aveiro / Departmenf of Environment; N. Abrantes,
University of Aveiro / CESAMDAO; J. Keizer, Department of Environment
Centre for Environmental and Marine Studies CESAM University of Aveiro
Aveiro Portugal; C. Vale, IPMA Instituto Portugues do Mar e da Atmosfera; C.
Micaelo, IPIMAR; P. Pereira, Department of Biology and CESAM
Polycyclic aromatic hydrocarbons (PAHs) are widespread ubiquitous
environmental contaminants, which had received major concern regarding public
health and environmental impact due to their toxic, carcinogenic, mutagenic and
tetragenic activity, as well as their environmental persistence and tendency for
bioaccumulation. Although forest fires have been identified as an important source
of PAHs little data is available concerning the effects of forest fires (including the
role of ash) on the soil PAH content. To address this issue, we investigated the

SETAC Europe 25th Annual Meeting Abstract Book

temporal trends and profiles of fifteen priority PAHs according to the United States
Environmental Protection Agency in soil and ash samples collected immediately, 4,
8 and 15 months after a forest fire (IAF, 4,8, 15MAF, respectively) in Ermida,
North-centre of Portugal. Analyses of PAHs were performed on a gas
chromatography-mass spectrometry (GC-MS). IAF the concentrations of PAHs in
burnt soils were higher than in the corresponding non-burnt soil samples (70%).
However, 4, 8 and 15MAF these levels decreased considerably to those of the
non-burnt soil. In the non-burnt soil, no temporal differences were recorded. The
burnt soils and ashes were characterized by higher levels of light PAHs with three to
four rings, reflecting direct emissions from biomass burning. Moreover, the three
rings showed a pronounced decreased over time-since-fire. For the non-burnt soils,
phenanthrene (PHE) and fluoranthene (FLT) were the most abundant compounds,
20% each, followed by pyrene (PYR) with 16%. For the burnt soils, we observed
40% of PHE, followed by FLT (15%) and PYR (10%). The ashes samples showed
high fractions of PHE (35%), fluorene (FLU; 24%), FLT (10%) and PYR (10%),
with a temporal decreased of FLU (14%) and a slightly increased of PHE (40%).
The levels of PAHs in ashes were consistently enriched in PAHs relatively to
corresponding soils, suggesting that soil were contaminated by ash-derived PAHs.
Our results clearly suggest that PAHs produced by the forest fires seems to be
adsorbed by soil and ash, being ash one of the main agent influencing the
concentration of PAHs in the soil. Moreover, the decreased in PAHs levels over
time, mainly due to the washout of the ash, may indicate that PAHs can be transport
downstream by soil/ash runoff. This study point out the importance of further
studies to assess the impact of PAHs in aquatic systems downstream to burnt areas.
Keywords: Wildfire; PAHs; Assessment; Soil
TU396
Characterization of a fuel contaminated site for the implementation of
combinated decontamination techniques
R. Millan, CIEMAT / Department of Environment; M.
RODRÍGUEZ-RASTRERO, M. Sierra, T. SCHMID, F. DÍAZ-PUENTE, N.
ARÉVALO, O. ESCOLANO, CIEMAT / Environmental
Fuel spills is a global concern problem that affects soil and water and need of an
innovative an environmental friendly solutions. When a heterogeneous media is
affected, the combination of different technologies could be recommended. In this
framework, the Life Bioxisoil Project (Life ENV 11/ES/505) develops a
combination of chemical and biological based technologies to be applied in an aged
contaminated site located in SW of Spain. The complex characteristics of the site,
an operative industrial facility in a saltmarsh area within a military area had
required of an exhaustive characterization of 1.5 Ha to be treated. Physicochemical
and biological parameters have been studied in surface and in depth, taking into
account pedological and sedimentological criteria. The obtained results show a
wide range of THPs affection (in surface and in depth); salt content variability and
high calcium carbonate content among others. Furthermore, this area shows a
relevant seasonal influence and a critical anthropogenic impact. The selected
techniques are: “in situ” chemical oxidation, fitotechnology and enhanced natural
attenuation that have been adapted taking into account these specific characteristics
and are currently been tested simultaneously. The obtained data will be the base in
order to develop an adequate protocol to recuperate this site and can be extrapolated
to similar contaminated areas. Keywords: Fuel contamination, site characterization,
remediation
TU397
The MINETOX project: a multidisciplinary approach to assess the effects of
biochar on the fate and toxicity of mine wastes under changing hydrology
using bioassays with plants and soil invertebrates
J. Álvarez-Rogel, Escuela Técnica Superior de Ingeniería Agronómica.
Universidad Politécnica de Cartagena / Ciencia y Tecnología Agraria; M. Simon,
Universidad de Almeria; M. Diez-Ortiz, Leitat Technological Center; J.
Martínez-Sánchez, M. Vicente, Escuela Técnica Superior de Ingeniería
Agronómica Universidad Politécnica de Cartagena / Producción Vegetal; I. Garcia,
F. del Moral, Universidad de Almeria; H.M. Conesa, A.A. Calderón, M. Ferrer, M.
Tercero, I.M. Párraga-Aguado, Escuela Técnica Superior de Ingeniería
Agronómica Universidad Politécnica de Cartagena / Ciencia y Tecnología Agraria;
J.A. Sánchez, Universidad de Almeria / Department of Agronomy; S. de Haro,
Universidad de Almeria; M. Delgado, Universidad de Murcia / Q Agricola
Geologia y Edafologia; V. Gonzalez, Laboratoire interdisciplinaire des
environnements continentaux LIEC CNRS UMR; J.A. Franco, Escuela Técnica
Superior de Ingeniería Agronómica Universidad Politécnica de Cartagena /
Producción Vegetal; C. van Gestel, VU University Amsterdam / Ecological
Science; M. González-Alcaraz, Faculty of Earth and Life Sciences, VU University /
Ecological Science
MINETOX is acoordinated project financed by the Ministerio de Economía y
Competitividad of Spain that aims to evaluate the effect of biochar from urban
wastes and sewage sludge on the fate and toxicity of mine wastes. The project
comprises three sub-projects developed by Spanish research centres: Universidad
Politécnica de Cartagena (subproject CGL2013-49009-C3-1-R), Universidad de
Almería (subproject CGL2013-49009-C3-3-R), and Acondicionamiento
Terrasense–LEITAT (subproject CGL2013-49009-C3-2-R), with the collaboration
of the VU University, Amsterdam. The overarching aim of this project is to assess
the toxicity of mine tailings from old mine exploitations before and after
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amendments with different types of biochars. To achieve this objective, this study
will address the following aspects: * The viability of the soil seed bank from the
mine tailings area will be studied, and further recommendations pointing at a
recovery of the vegetation cover will be established. * Column experiments with
acid and basic mine wastes will be set up. The treatments tested include additions of
different types of biochars, presence/absence of plants, and changing hydric
conditions, in order to ascertain the fate of metal(loid)s. The pH and redox potential
(Eh) will be regularly monitored, and soil pore water and lixiviate samples
extracted from the columns to determine their metal(loid) concentrations before and
after the amendments. * The biogeochemical mechanisms implied in the role of
biochar to immobilise metal(loid)s will be studied by means of specific equilibrium
trials with mixtures mine wastes vs. biochar. * The effectiveness of the treatments
to reduce the toxicity of the soil pore water, lixiviates and the solid phase will be
evaluated by means of a battery of ecotoxicity tests which include seeds
germination, plantlets development, genotoxicity, and earthworms and
enchytraeids survival and reproduction. * At the end of the experiment, the plants
will be collected from the columns and concentrations of metal(loids) in leaves and
roots analysed to evaluate the effect of biochar on its absorption and translocation.
In addition, the stress of the plants will be assessed by physiological markers. *
Finally, a sequential extraction of soil metal(loid)s will be performed in order to
determine how the different treatments influenced its speciation and to relate it with
its fate, bioavailability and toxicity. The poster will present the outline and first
results of the project.
TU398
Reduction in phytotoxicity of hydrocarbon contaminated soil by remediation
using agricultural wastes
D.D. Davis, Newcastle University / Civil Engineering and Geosciences; M.D.
Jones, Newcastle University / School of Civil Engieenering Geoscience; I.
Singleton, Newcastle University / School of Biology
The growing interest in composted materials demand the measuring of their toxicity
to determine if human risk-based criteria are met. As a result, plant sensitivity is
increasingly being used as a bioindicator in the assessment of the efficacy of
remediation treatments. This study uses phytotoxicity tests to assess the ecological
health of coal tar-contaminated soil which has undergone bioremediation by
composting with agricultural wastes (spent mushroom compost and straw) as
feedstock. The total petroleum hydrocarbon (TPH) and polycyclic aromatic
hydrocarbon (PAH) concentrations where measured before, during and after the
composting duration. Corn, pea and mustard seeds were used for testing seed
germination and plant growth of the pre- and post-composted matrix. After 56 days
of composting, the TPH concentrations were significantly reduced by 78% to
387µg/g while those of the total PAHs reduced from 681 to 242µg/g. Comparing
fertility of the compost matrices, the germination rate increased by 78% and 33%
for the corn and pea seeds, respectively, 5 days after planting and 92% for the
mustard seed 3 days after planting. The results generated from the chemical and
toxicity assays revealed that the health of the contaminated soil was significantly
improved after the compost-bioremediation.
TU399
Oxyfluorfen dissipation and its impact on microbial communities in sunflower
field study cultivation
N. Mantzos, Technological Educational Institute of Epirus / Faculty of Agricultural
Technology; S. Nikolaki, University of Patras / Department of Environmental and
Natural resources Management; D. Hela, University of Patras; G. Tsiamis,
University of Patras / Environmental and Natural Resources Management; K.
Bourtzis, University of Patras / Department of Environmental and Natural
resources Management; I. Konstantinou, Department of Environmental and Natural
resources Management
A field dissipation study of oxyfluorfen (OXY) herbicide and its impact on soil
microbial communities has been conducted in a sunflower cultivation under
Mediterranean conditions. The experimental field area (silty clay soil) was divided
in two groups of six plots each of 4x10 m2 area. One group of plots was used for
sunflower cultivation while the other one was the group of control plots. Two slopes
(1% and 5%) were carved out in each group. Soil samples were randomly taken at
two depths: 0–10 and 10–20 cm. OXY was applied pre-emergently as a water
emulsion of a commercial EC formulation at a rate of 233 g/ha. The dissipation of
OXY in soil was monitored for a period of 191 days. The initial OXY
concentrations (3 h after application) ranged from 0.142 (cultivated 1% slope) to
0.149 μg/g (uncultivated 5% slope). The half-life in the cultivated plots using
first-order kinetics was determined to 45 and 46.5 days for slopes 5% and 1%. In
uncultivated plots the respective values were 50.9 and 52.9 days. The impact on soil
microorganisms has been assessed at population level by deploying a 16S rRNA
Illumina amplicon sequencing approach. Pyrotags assays were carried out using
universal primers U341F/805R targeting the V3-V4 variable regions. 16S rRNA
sequences were analyze as follows: (a) the reads were trimmed to remove
sequencing adaptors, low quality base calls (< 30 Phred score) and size-selected
(between 350 and 500 bp) using the QIIME pipeline filtering scripts, (b) high
quality sequence reads that have not be flagged as chimeras have been clustered
into operational taxonomic units (OTUs), based on a sequence identity threshold of
97%, using Uclust, (c) drawing of one sequence for each OUT as representative was
performed and then aligned to the Greengenes database using PyNast, (d) the
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sequence representatives of each OTU has been taxonomically classified by
BLASTn-based comparisons to the Greengenes and Silva databases within QIIME.
The resulting set of OTUs will be used in diversity analyses. This approach will
enable us to characterize in detail the impact of the OXY on the soil bacterial
communities. Acknowledgments: This research has been co-financed by the
European Union (European Social Fund - ESF) and Greek national funds through
the Operational Program "Education and Lifelong Learning" of the National
Strategic Reference Framework (NSRF) - Research Funding Program:
ARCHIMEDES III. Investing in knowledge society through the European Social
Fund.
TU400
MITIGATING EFFECT OF HUMATE ON MICROMYCETE
COMMUNITIES IN COPPER CONTAMINATED SOIL
V. Terekhova, Institute of Ecology and Evolution RAS / Lab Ecologicall Soil
Functions; A. Ivanova, Lomonosov Moscow State University; E. Fedoseeva, A.N.
Severtsov Institute of Ecology and Evolution; M. Akulova, Moscow State
University / Department of Soil Science; K. Kydralieva, Institute of Chemistry and
Chemical Technology; O. Yakimenko, Moscow State University / Soil Science
Faculty
In contaminated soils within a micromycetes complex the depletion of species
composition, the increase of eurytops’ part and the species which are not authentic
to the zonal soil conditions, and also the raise of potentially pathogenic species
occur. Humic substances (HS) are used as agents for remediation of contaminated
soils. They are able to influence metabolic pathways of organic and nonorganic
ecotoxicants and show usually mitigating effects. Influence of combinations heavy
metals and humate on micromycetes poorly understood. The aim of this
experimental work is to study the effect of copper and humic substances on the
dynamics the fungal biodiversity. Mycobiota of the artificial soils with the addition
of heavy metal (Cu) 264 and 528 mg/kg as well as 0.1 and 1.0 g/kg humate
(potassium humate produced from peat) was investigated. In our experiments the
presence of Cu and humate in the growth medium caused a significant change in the
community composition of cultivated fungi. It was primarily indicated by low
values of the Sørensen-Chekanovsky index in comparison with the control samples.
The addition of Cu and humate in different degrees stimulated the growth of
metal-resistant genera Aspergillus and Penicillum, dark-colored genera
Chaetomium and Paraconiothyrium and potentially pathogenic Fusarium. At the
same time the addition of any components resulted in the elimination of genus
Pseudogymnoascus. Humate had a positive effect on species composition of
micromycetes communities. It was shown in the decline of the part of potentially
pathogenic fungi included in the list of Biosafety Levels BSL1 and BSL2
(http://www.absa.org/resriskgroup.html). In the case when lower metal
concentration (264 mg/kg) and humate (0.1 and 1.0 g/kg) presented in growth
medium the part of pathogenic fungi included in both levels decreased. However, in
the samples with combined addition of higher metal concentrations (528 mg/kg)
and humate in both concentrations was noted a slight increase in the proportion of
fungi included in the list of BSL2. Thus, it was shown that copper leads to
qualitative disturbances of a natural community of cultivated fungi, and an addition
of humate able to mitigate these consequences to some degree, but not completely.
Acknowledgements: This study is supported by Russian Foundation for Basic
Research (12-04-01230a) and ISTC (Project # KR-2092).
TU401
Is Eisenia fetida a suitable species to monitor environmental soil genotoxicants
?
S. Lemière, Fonctionnement des Ecosystèmes Anthropisés; A. Deram, University
of Lille 2 / Laboratoire des Sciences Végétales et Fongiques Faculté de Pharmacie;
F. BERNARD, LGCgE, Universite de Lille 1 / Laboratoire des Sciences Végétales
et Fongiques; A. Lepretre, LGCgE - EA 4515; F. VANDENBULCKE, LGCgE,
Universite de Lille 1 / LGCgE EA Univ Lille Fonctionnement des Ecosystèmes
Terrestres Anthropisés Cité Scientifique SN Rdc F Villeneuve dAscq France
As well as for air and waters, not only chemical analyses have to be taken into
account to monitor anthropic contamination of soils. Biological responses of
exposed organisms should be considered too and particularly for environmental
genotoxicants such as PAHs or metals. Soil contaminations are complex. For
instance, environmental availabilities, the environmental and toxicological
bioavailabilites of contaminants may be influenced by soil parameters, ageing
phenomena, organic matter content, and their concomitant presence at often low
concentrations… Thus, an integrated vision of their toxicity (and genotoxicity) has
to consider their potential interactions. For these reasons, classical genetic
toxicology (indirect testing, unrealistic exposure...) did not seem fully satisfactory.
Several years ago we developed an environmental genotoxicity marker with
Eisenia fetida: the comet assay. This is a technique allowing the evaluation of DNA
damage (single and double strand breaks, alkali-labile sites) in a cellular population
and it was validated on cœlomocytes of this biological model largely used in soil
ecotoxicology. In this poster presentation, we will present obtained results in
different contexts with this environmental genotoxicity marker: exposures to
field-contaminated soils (1), to soils spiked with a mixture of metals (2) and to soils
after a remediation treatment (3). In a first work (1), in vivo short-term exposures of
E. fetida were conducted using soils sampled in two different areas in the North of
France: from the vicinity of a former smelter and from a suburb zone close to a
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battery plant still in activity. In the second (2), in order to better understand metal
interactions, in vivo short to mid-term exposures (3, 10 and 56 days) were
performed using an urban-surrounding soil spiked with cadmium or/and lead at
concentrations found in french contaminated soils. In the last work (3), in vivo
short-term exposures of E. fetida were conducted using a contaminated soil
sampled in the field and a reference soil contaminated or not by a mixture of lead,
zinc and cadmium. Effects of remediation agents (biochars from two origins) at two
concentrations were evaluated. In all cases, obtained genotoxicity results after these
exposures will be detailed. We will try to discuss the interests and limits of our
environmental genotoxicity marker and to conclude if it is useful and relevant to
monitor anthropic contaminated soils.
TU402
Aided phytostabilisation : Influence of fly ashes on metal mobility, microbial
viability and oxidative stress of tree species grown in Pb, Cd and Zn highly
contaminated site
A. Verdin, Université du Littoral Côte dOpale / Unité de Chimie Environnementale
et Interactions sur le Vivant UCEIV EA; J. Fontaine, S. Firmin, S. Labidi,
Université du Littoral Côte dOpale; F. Douay, LGCgE - EA 4515; P. Shirali, A.
Lounes Hadj Sahraoui, Université du Littoral Côte dOpale
Combined use of in situ stabilization and energy production from forest biomass is
a cost effective technique being explored to confront the problem of
phytomanagement of metal contaminated sites. Between different amendments
studied, Coil Fly Ash (CFA) has been shown to reduce metals mobility and to limit
physico-chemical characteristics modifications of the soils due to the afforestation.
Moreover, others studies revealed CFA efficiency to impair metal accumulation
and to alleviate stress in several plants species. However, little is known about the
plant health promoting action of these amendments, especially benefits on tree
species growing in TEs polluted sites. This in situ study aimed at evaluating the
long-term effects of CFA as metal immobilizing agent in aided phytostabilization
of a former agricultural field highly contaminated with cadmium, lead and zinc,
affected by the activity of the Metaleurop Nord smelter (Noyelles-Godault, North
of France), using four tree species (Alnus glutinosa L., Acer pseudoplatanus L.,
Salix Alba L., and Robinia pseudoacacia L.). Before being planted with a tree mix
in 2000, the site was divided in a reference plot (R) with no amendment and two
plots amended with silico-aluminos (FA1) and sulfo-calcic fly ash (FA2). Eleven
years after plantation, antioxidants systems (glutathione status, superoxide
dismutase and peroxidase activities) and oxidative damages (malondialdehyde
production and 8- hydroxydeoxyguanosine formation) in leaves were monitored as
biological indicators of the trees health. Metallic stress was also evaluated by
analysis of lipid composition and content, the determination of saturated fatty acids/
insaturated fatty acids ratio and omega 3 index: C18:3/(C18:0+C18:1+C18:2).
Taken together, information on physiological response of trees to metallic pollution
will help us to select species and soil amendments suitable for the phytoremediation
of the experimental site.
TU403
Polyurethane Rigid Foam from Vegetable Polyol with Residual Inorganic
Load Applied to Removal of Oleophilic Contaminants.
V.R. Silva, O.S. Santos, Federal University of Minas Gerais / Chemistry
Department; M.C. Silva, Federal University of Itajubá / Materials Engineering;
M.I. Yoshida, Federal University of Minas Gerais / Chemistry Department
Solid extractor materials have emerged as a powerful tool in extracting pollutants in
water. Among these materials, polyurethane foam (PUF, a polymeric cellular
material) gained importance in the recent times, as solid extractors in toxic
substances sorption processes. Due to the high porosity and presence of potential
active sites such as amine, carbonyl and carboxyl groups, and hydrophobic carbon
chains, PUF is present as a versatile alternative to removal of hydrophilic as well
hydrophobic substances. Regarding to fats and oil removal, are considered good
absorbent materials that show hydrophobic groups and high rates of absorption and
retention of oleophilic substances. The PUF presents these important
characteristics. This paper presents some results of the use of polyurethane rigid
foams (PURF), with and without inorganic filler, as car engine oil absorber. The
PURF used in this study were synthesized from vegetable oil (castor oil, widely
available in tropical countries such as Brazil), replacing petrochemical polyols,
which gives them a biodegradability character. This is an important feature, since
after the use of a material as a solid extractor for several cycles, is necessary a
properly dispose of it. The possibility of biodegradation is an alternative to
minimize the residual material accumulation after sorption processes. The
inorganic filler used is an industrial residue from alumina production (P3 Residue),
rich in Al2O3 and Al(OH)3. The use of P3 Residue as a filler is an attempt to
contribute to reduce the environmental impact caused by the accumulation of solid
industrial waste and add value to a residual material. The absorption studies showed
a three fold increase in the load foam sorption capacity, when compared with foams
without inorganic filler. The introduction of waste as inorganic filler, besides
improving the flame retardancy characteristics of the foams, increased their average
cell size of about 40%. Despite not oleophilic characteristics of the inorganic filler,
the increase of average cell size and open/broken cells contributes to higher oil
absorption by the foam.
TU404
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REMEDIATION POTENTIALS OF PLEUROTUS FLORIDA ON SPENT
LUBRICATING OIL CONTAMINATED SOIL
o.o. fadina, University of Ibadan, Nigeria / crop protection and environmental
biology
Soil and surface water contaminations by spent lubricating oil (SLO) are common
occurrences in most developing countries where agriculture is the mainstay of rural
inhabitants, especially in the oil producing ones. This is rapidly increasing due to
global rise in use of petroleum products. The white-rot fungus, Pleurotus florida
was investigated for its ability to mineralize heavy metals, improve soil nutrients
and reduce the Total Petroleum Hydrocarbon (TPH) in spent lubricating oil
contaminated soil after 2 months. 4kg of top soil was thoroughly mixed with100ml,
200ml, 400ml, 800ml and 1600ml of the oil to give 2.5%, 5%, 10%, 20% and 40%
contamination levels respectively and a set of control was kept (0%). 10g of
vigorously growing spawn of the fungus was added and observed at 1 and 2 months
of incubation. After 2 months, the total petroleum hydrocarbon (TPH) reduced from
265.33ml/kg to 232 ml/kg for 10% contaminated soil and from 52.33ml/kg to
35ml/kg for 2.5%. Nutrient contents were high at 1 month, followed by a decrease
after 2 months. Levels of heavy metals like Mn, Ni, Pb, Cr and Zn fluctuated at 1
month but were followed by significant decreases after 2 months. The levels of Mn
and Ni reduced from 9.53mg/kg to 8.81mg/kg, and 9.51mg/kg to 8.23mg/kg
respectively for 40% contamination by the end of 2 months. The improvement of
nutrient content value, bioaccumulation of heavy metals and reduction of TPH at all
levels of SLO concentrations tested through inoculation with P. florida is of
importance for mycoremediation of spent oil polluted soils. Key words: Total
Petroleum Hydrocarbons, remediation soil.
TU405
PHYTOREMEDIATION of METALS and PETROLEUM PRODUCTS
FROM INDUSTRIAL WASTEWATER OF PLANTS AT RLIC, QATAR
M.Y. Al-Sulaiti, ExxonMobil Research Qatar / Water Reuse; E.M. Abdel Bari,
Environmental studies Center- QU; C.S. Warren, ExxonMobil Research Qatar /
Advanced Environmental Scientist; I.M. Al-Shaikh, Environmental Studies
Center-QU
Qatar is an arid country with limited water resources. LNG activities generate
considerable amount of industrial wastewater (IWW). Turning this nuisance into
beneficial resource will contribute to sustainable environmental, economic
development and facilitate disposal alternatives. Phytoremediation is in use in
many countries. It can clean soils and water. The objectives of the native plants
experiments were: 1- Set up a system of native plants growth in soil, sand or /and
water usingIWW, 2- Study the impact of the IWW and the accumulation of organic
and inorganic components on growth of some native species, and 3- Identify some
microorganisms in IWW or soils that can play a role in the bioremediation
processes. Plants growth in sand media containing IWW greatly inhibited seed
germination and the subsequent growth of seedlings of Medicago sativa, Hordeum
vulgare, and Chloris gayana. Growth of Phragmites Australisrhizomes and
Sporobolus ioclados were hindered considerably. Plants growth in soil, on the other
hand, was different from that in sand. The reduction in the germination of barley
seeds was considerable and the prophylls of most plants became dry as a sign of
toxicity. Growth of seedlings of alfalfa and Rhodes and rhizomes of Sporobolus
ioclados was slightly affected in soil plots irrigated with IWW. On the other hand
reeds seemed promoted by IWW. Significant reduction in the photosynthetic
pigments and soluble sugarswas caused by IWW in plants studied. Proline, as a
stress indicator, did not show any consistency with IWW treatment. Such findings
might indicate that the adverse effect of IWW on plants did not have any effect on
the proline metabolism. The concentrations of essential elements and heavy metals
in the garden soil or sand under all treatments were at acceptable ranges. Moreover,
the concentration of essential elements and heavy metals in plant tissues were also
at normal range under all the treatments. However, in some samples elements
including Cu, Zn and Cr were accumulated considerably. This finding needs further
investigation. The reduction in growth of plants in response to IWW cannot be
attributed fully to the accumulation of heavy metals and/or the ions that are found
normally in saline environment such as Na and/or Cl. For example, although the
growth reduction of barley plants under IWW treatment was significant, the
concentration of heavy metals and Na and Cl were at normal range.
TU406
Plant-microbe interactions in a PCB contaminated soil in the presence of
Medicago sativa and compost
M. Di Lenola, National Research Council / Water Research Institute; P. Grenni,
National Research Council of Italy (CNR) / Water Research Institute; F. Cattena, V.
Ancona, National Research Council of Italy / Water Research Institute; A.
Massacci, National Research Council of Italy / Institute of Agro Environment and
Forest Biology; A. Barra Caracciolo, National Research Council / Water Research
Institute
Polychlorinated biphenyls (PCBs) are persistent pollutants (POPs), exclusively
manufactured for industrial applications. Although their production and use was
banned almost all over the world more than 30 years ago, they are still commonly
found in many ecosystem compartments owing to their high persistence. They are
complex technical mixtures of about 30–60 congeners (e.g. Apirolio, produced in
Italy and used for electrical transformers). Their biotic degradation can occur
through aerobic and anaerobic microbial processes, by metabolism or
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co-metabolism (where microorganisms need other sources of carbon and energy
and the transformation of pollutants occurs as a concurrent process), but the poor
contaminant bioavailability and the requirement for an inducer may hinder
microbial degradation. These problems may be overcome through processes based
on the interactions between plants and their associated rhizobacteria (Bioassisted
phytoremediation or rhyzoremediation). Plant may help the contaminant removing,
releasing exudates that may serve as growth substrates for the rhizospheric bacteria.
Multitudes of soils are considered degraded for both contamination and low organic
matter content; in this case, the remediation of contaminated soil by planting and
compost addition are essential for improving soil quality. In particular, selected
plant species, which are able to promote microbial community activity through the
formation of a thick rhizosphere and, consequently, to enrich soil in nutrient
content, together with the compost addition can be a useful green remediation
technique for promoting contaminant degradation. In order to investigate the
interactions between plants and autochthonous microorganisms in the rhizosphere,
soil samples were collected from a PCB contaminated area and used for greenhouse
microcosm experiments in the presence of the forage species Medicago sativa
and/or in the presence of Apirolio and municipal solid waste (MSW) compost.
Microbiological and chemical analyses were carried out at different times in order
to evaluate the changes in the structure and function of microbial populations in
relation to the different experimental conditions.
TU407
Phytoremediation strategies for dehydration and quality improvement of a
manure digestate sludge
P. Grenni, National Research Council of Italy (CNR) / Water Research Institute; S.
Tariciotti, National Research Council of Italy / Water Research Institute; M. Di
Lenola, A. Barra Caracciolo, National Research Council / Water Research Institute;
A. Massacci, National Research Council of Italy / Institute of Agro Environment
and Forest Biology; P. Sconocchia, ARPA Umbria / Servizio Suolo Rifiuti e
Bonifiche; D. Liberati, Università degli studi della Tuscia - Viterbo; P. De Angelis,
Università degli studi della Tuscia - Viterbo / Dipartimento per la Innovazione nei
sistemi Biologici Agroalimentari e Forestali DIBAF
An artificial pond (about 2.6 hectares and 4 meters depth) was filled with the liquid
and solid fine residual fraction from a biogas system located in an agricultural area
(Central Italy). The resulting sludge consisted of about 80% of water; the fine
fraction (20%) was characterized as: sand 15%, silt 60% and clay 25%, without any
significant vertical stratification in the pond. The pH and the electrical conductivity
were about 8 and 2.5 mS cm-1, respectively. The heavy metals detected at high
concentrations were copper (1200 mg kg-1) and zinc (4000 mg kg-1). Zoocompost
Project, funded by Umbria Region (Italy), aimed to test a green remediation
technology for the treatment of this sludge by using phytoremediation and water
phytoextraction. A phytoremediation pilot system was set up in a greenhouse for
testing the effectiveness of different plant species and planting methods for sludge
dehydration, as well as the quality improvement of the sludge. The tested plants
(cuttings or rooted cuttings) were Tamarix gallica, Tamarix africana, Phragmites
australis and a combination of Juncus effusus, Iris pseudacorus and Carex gracilis.
The plant growth, the sediment water content, the main physico-chemical
parameters and the pathogen occurrence in the sludge (E. coli and
Enterobacteriaceae) have been analyzed in the greenhouse experiment. At the same
time, the evolution of the microbial community after the plant addition has been
evaluated by measuring its abundance, viability, activity (dehydrogenase activity)
and diversity (Fluorescence In Situ Hybridization). The results of the first year of
experiments are here reported.
TU408
Phytoremediation process for contaminated soils: a life cycle assessment
approach
C. Sablayrolles, INP-ENSIACET; L. Tanfin, INP-Toulouse (Ensiacet) /
Laboratoire de Chimie Agro industrielle; C. Vialle, Université de Toulouse /
INPENSIACET LCA Laboratoire de Chimie Agro industrielle INRA UMR CAI;
G. Vilarem, INPToulouse Ensiacet / Laboratoire de Chimie Agro industrielle; J.
Kallerhoff, Ecolab / Ecolab Laboratoire décologie fonctionnelle et environnement;
L. Thannberger, VALGO
Context & Objective A large number of brownfields from former industry remain in
France, presenting health and environmental hazards. In the current context, where
conventional treatment methods (ex situ or in situ) are expensive and energy
intensive<sup>[1]</sup>, alternative methods have been developed over the past few
years such as phytoremediation. After a trial period on the ability of pelargonium to
remove trace metals, a decontamination pilot called “Phytotertre®” has been set up
out of the lab. The objective is to test the functioning of the pilot and to fine-tune the
process, in order to be able to extend it to a larger scale. Methods The process
combines phytoextraction by pelargoniums and leaching of metals with EDTA as
chelating agent. Within the Phytotertre®, the polluted soil is contained within a
watertight membrane and plants are irrigated with water containing 5 mM EDTA.
Leachates are recovered through a drainage system and stored in a buffer tank.
Throughout the treatment process, metals are eliminated from leachates by a
precipitation step and treated water is neutralized before reuse for irrigation. The
settled sludge containing metals is collected and sent to a local hazardous waste
landfill. Before winter, pelargoniums are harvested and can afterwards be exploited
to produce essential oils. The remaining biomass will be sent to the landfill. \n \n
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Results A Life Cycle Assessment[2] (LCA) was implemented, firstly to assess the
environmental impact of the process, and secondly to compare its performances
with regards to the traditional excavation and containment method. A
cradle-to-grave approach was used, and the whole process was modelled. Stages
with high impact on the environment were identified and adjusted in order to
improve the process. Session: Soil and water pollutants’ assessment, monitoring
and remediation Keywords: Pelargoniums, Trace metals, Life Cycle Analysis,
Contaminated soils Presentation preference: Poster presentation <br clear="all"
/> <sup>[1]</sup> Arshad et al., 2008, A field study of lead phytoextraction by various
scented Pelargonium cultivars. Chemosphere, 71:2187–2192. [2] Busset et al.,
2012, Life cycle assessment of polychlorinated biphenyl contaminated soil
remediation processes. International Journal of Life Cycle Assessment, 17:325–336
TU409
Maximisation of oil recovery from an oil sludge washing process with
surfactants considering surfactant type and concentration, and surfactant to
oil sludge ratio
D.F. Ramirez Guerrero, University of Reading / Department of Geography and
Environmental Science; C.D. Collins, Reading University / Soil Research Centre
Oil sludges are a complex mixture composed mainly of crude oil, water and
sediments. These are hazardous wastes generated in the petroleum extraction and
refining processes. Treatment of oil sludges to date has been focused on
physicochemical remediation and bioremediation techniques. Oil recovery methods
have been applied for obtaining the extracted oil for reuse, and oil sludge washing
(OSW) with surfactants are starting to be used. This method consists of using
surfactants in order to remove and recover the oil from the sludge matrix. This study
aims to maximise the oil recovery considering three important parameters in OSW:
surfactant type and concentration, and the surfactant to oil sludge (S/OS) ratio. Four
synthetic surfactants [Sodium dodecyl sulphate, SDS (anionic); Tween 80 (T80),
Triton X-100 (TX100), and Triton X-114 (TX114) (non-ionics) and one
biosurfactant (rhamnolipid)] were used in this study. These surfactants were
characterised before OSW. Characterisation included micelle size determination by
dynamic light scattering (DLS), critical micelle concentration (CMC)
determination by the pendant drop method, and surface activity assessment by the
oil displacement test. By confirming the CMC, absolute concentrations in terms of
CMC were established for the oil sludge washing study. Toluene was used as
co-solvent in the OSW in order to aid in the separation of oil. Due to the high
number of possible experimental runs in this study with three factors and five
levels, a Taguchi design of experiment methodology was applied for the
experimental design to reduce the amount of experimental runs from 125 to 25 per
Taguchi replicate. Three replicates of the Taguchi orthogonal array were tested and
the recovered oil was measured gravimetrically. S/OS ratio was the factor with the
largest effect. The levels with the maximum oil recovery were 1:1 of S/OS ratio,
1CMC of surfactant concentration and TX100. Also, RL and TX114 showed a high
effect similar to TX114. In conclusion, low surfactant ratios (1:1) and low
surfactant concentrations (1CMC) can be used to reduce costs while maximising
the amount of recovered oil. Further treatments may then continue with other
remediation techniques to ensure that the sludge have contaminant concentrations
below the legal limits if required.
TU410
Insolubilizing Effect of Heavy Metals in Soil by Calcium Polysulfide
Y. Kawabe, National Institute of Advanced Industrial Science and Technology
(AIST) Japan; T. Komai, Tohoku University
Soil contamination by heavy metals such as arsenic or lead have been increasing in
Japan. According to ministry of the environment government of Japan, the number
of the groundwater or the soil contaminated site of heavy metals is 11,539 cases at
the end of 2012. The main cause of those contaminants were natural origin heavy
metals, which were widely observed around mine area or hot spring area. As the
contamination area by the natural occurring heavy metals was widespread, an in
situ treatment method such as insolubilization or bio-treatment would be effective
in those area. In this study, leaching behavior of the heavy metals from soil by using
calcium polysulfide were evaluated. A long-term soil leaching batch experiment
were carried out under various environmental condition. The leaching behaviors
were different between aerobic and anaerobic condition. As the leaching values of
copper, chromium, zinc, lead and cadmium were below Japanese criteria, those
heavy metals were strongly insolubilized in soil as metal sulfide by addition of the
calcium polysulfide under the anaerobic condition. In the case of aerobic condition,
almost all of heavy metals were initially insolubilized in soil. However, the heavy
metals were slowly leached from soil with time, because metal sulfate which has
higher solubility were formed by the oxidation of the metal sulfide. In this case,
heavy metals were re-insolubilized by changing the environmental condition from
the aerobic to anaerobic condition. These results indicate that the calcium
polysulfide would be effective for the insolubilization of heavy metals in soil. \n
TU411
Bioremediation of benzene, toluene, ethylbenzene, and xylene (BTEX) using
non-pathogenic bacterium
H. Kim; S. Lee, Kyonggi University
In recent years, there have been many studies on how to biodegrade poly-aromatic
compounds as the benzene, toluene, ethylbenzene, and xylene using various
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methods. In this study utilizes high efficient non-pathogenic bacteria such as
photosynthetic bacteria and/or LAB (lactic acid bacteria) for remediation of BTEX
contaminated soil. Their non-pathogenic characteristics allow them to be a reliable
solution for similar groundwater and soil contaminations due to oil-spills. Purple
non-sulfur bacteria, Rhodobacter capsulatus, showed efficient degradation of
20mg/L of BTE. 1g/L (w/v) of cell mass was inoculated to MSM (Mineral Salts
Media, pH 6.8±0.2) with 0.1 % di-sodium succinate as electron donor under aerobic
condition. In 8 days, 85.51% of BTE was removed. The case of LAB, 2 strains of
Lactobacillus and 1 strain of Leuconostoc showed up to degradation 50%
degradation of BTEX in 7 days. 1g/L (w/v) of cell mass was inoculated to MSM
with 0.01 % yeast extract under facultative aerobic condition. Analysis of
degradation efficiency was performed using headspace method via GC-FID (Gas
Chromatography-Flame Ionized Detector). Gene expression experiments, such as
real-time PCR were also used to identify and confirm the target gene responsible for
the degradation of BTE/BTEX. Target genes were benzene monooxygenase
(BMO), benzene dioxygenase (BED), toluene dioxygenase (TOD) and
benzoyl-CoA reductase subunit A and B. Mono/dioxygenase and reductase were
commonly located in the degradation pathway of BTEX. Extracted mRNA was
converted to cDNA as template for real-time PCR. The R. capsulatus was expressed
different level of benzoyl-CoA reductase gene according to substrates. However R.
capsulatus did not expressed oxygeanse gene. Based on this study, when
non-pathogen bacteria LAB applied for remediation of BTEX contaminated soil,
biologically risk was low. Further studies have to be performed to optimize and
enhance the removal efficiency and it gives a gateway for the bioremediation of
aromatic compounds.
TU412
Remedy Effectiveness Design Construct: Strategy for determining remedy
effectiveness at large-scale contaminated sediment sites
R.R. Otter, Middle Tennessee State University / Biology; D.M. Walters, USGS /
Fort Collins Science Center; A.P. Mucha, U.S. Environmental Proection Agency /
Great Lakes National Program Office
Remedy effectiveness of contaminated sediments is focused on understanding the
impact a specific remedy (e.g., dredging). Though simple in principle, designing
such studies can quickly becomes very complicated due to multiple factors
including multiple contaminants of concern, the location of the site, and complex
river dynamics. In order to better design remedy effectiveness studies a Remedy
Effectiveness Design Construct (REDC) was developed. This approach was
developed specifically for contaminated sediment sites, however, the general
principle may be adapted as necessary. The REDC consists of three main
components: physical, chemical, and biological. The physical component focuses
on three site factors: sediment characterization, hydrology, and sediment transport.
The chemical component focuses on concentrations in the surface water, pore
water, sediment and biology. The biological component focuses on both laboratory
and field-based indicators, including standard sediment and pore water toxicity
tests, feral organisms, and passive samplers. Each of these components have
inherent attributes that must be well understood before any proper experimental
design can be constructed, such as which contaminant of concern is the priority and
a good geospatial understanding of the site. The REDC provides a framework for
ecotoxicologists working on remedy effectiveness of contaminated sediment sites
and highlights the key factors and attributes necessary to include in the study
design.
TU413
Vermicomposting as an advance biological treatment of industrial waste from
leather industry (tanneries)
R.R. Rachide Nunes, Universidade de Sao Paulo / Instituto de Química de São
Carlos IQSC; R.M. Bontempi, G. Galetti, G. Mendonça, USP - Universidade de
São Paulo / IQSC Instituto de Química de São Carlos; M.d. Rezende, IQSC-USP
The leather industry (tanneries) generates high amounts of toxic wastes, including
solid and liquid effluents, rich in organic matter and mineral content - with
emphasis on chromium due to its carcinogenic effect. Without the correct
treatment, when these residues reach soil, sediments, water bodies, and the
atmosphere they could cause contamination of fauna and flora, disturbing their
ecosystems. This work presented vermicomposting as an alternative to the reuse of
the wastes from tanneries. Vermicomposting is the transformation of organic matter
into humic substances through chemical, physical and biological processes that
occur in the digestive tract of earthworms during the composting of any organic
substratum. Therefore, the present study aims to show vermicomposting as an
advanced biological treatment of tannery industrial wastes. Vermicomposts were
produced from the following residues: tanned chips (VRC-C), sludge from liquid
residue treatment station (VRC-S), and a mixture of both (VRC-CS).
Vermicomposting was performed in 25 L plastic barrels and the amount of each
residue was calculated based on the C:N ratio mixture, between 20-30. Five
hundred earthworms (Eisenia fetida) were added into each barrel. During 135 days
the following parameters were evaluated: pH, total organic carbon (TOC), organic
matter (OM), cation exchange capacity (CEC), C:N ratio, and chromium content
(Cr+3 and Cr+6) at times: 0, 15, 30, 45, 60, 90, and 135 days. As a result, the
expectation that vermicomposting is an alternative for the treatment of tannery
industrial waste was confirmed. Results of pH, TOC and OM content showed a
decrease in its values during the processes, indicating the efficiency of the process;
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the opposite trend, an increase for the values of CEC and total nitrogen also showed
good results. The results of Cr+3 and Cr+6 were 8.05 and 0.78 mg L-1, respectively in
all treatments. At 135 days, all values of Cr+6 were below the limit of quantitation.
Therefore, Cr+6 content probably was biologically transformed into Cr+3,
confirming the use of this technique as an advance biological treatment. In all, this
study reinforces the general idea that vermicomposting could be introduced as an
effective technology applied to the treatment of industrial waste and production of
agricultural inputs. As a future perspective, the vermicomposts will be applied to
green bell peppers, evaluating in practice their fertilizing potential.
TU414
Which is the remediation degree of vermicompost from filter cake in
contaminated soils by glyphosate and deltamethrin?
F. Benetti, L.B. Pigatin, IQSC-USP; M.M. Kanashiro, University of São Paulo; M.
Rezende, Universidade de Sao Paulo / Chemistry
Bioremediation is a process in which living organisms are used to remove or reduce
(ameliorate) environmental pollutants, especially organic compounds, and it can be
used in places where the dopant is present. Bioremediation presents effective results
in the medium term with a relative low cost. The aim of the study was to evaluate
the degree of remediation of vermicompost in contaminated soils with glyphosate
(the most widely used herbicide in the world) and deltamethrin (used for controlling
flies and cockroaches). Acute toxicity, biomass and reproduction tests were
performed according to ASTM, ISO 11268-1 and ISO 11268-2. Every test was
performed with five repetitions, each result being the arithmetic mean of these
replicates, and performed with soil collected in rural area. To evaluate the
vermicompost remediation potential, 3% of vermicompost (w/w) was mixed to the
soil. For glyphosate (GLY), 3 differents samples (REFERENCE, SOIL + GLY and
SOIL + GLY+ FCV (filter cake vermicompost) were prepared. Already for
deltamethrin (DELTA), two treatments were prepared (with and without
deltamethrin solution - the suspension without the active ingredient (DISP) was
provided by the manufacturer, for academic purposes), with 4 different samples
(REFERENCE, SOIL + DISP or DELTA, SOIL + DISP or DELTA + FCV and
SOIL + DISP or DELTA + OPV (orange peel vermicompost). In each vase, the
humidity was maintained at 60%, and 10 adult earthworms were placed. To monitor
acute toxicity, earthworms were weighed initially and on days 7 and 14. To monitor
biomass, the weighing continued until 28th day. After, the earthworms were
removed of the vases and young earthworms were counted after 56th day. The
results obtained in the toxicity tests were analyzed by the ANOVA and Dunnett test,
with assurance of 95%. It can be observed that the addition of 3% of vermicompost
in experiments involving glyphosate improves the development of the earthworms
since it decreases the mortality rate, it improves the biomass gain and the number of
earthworms that can be developed in this experiment is higher than those where the
vermicompost is not present. For deltamethrin in a commercial formulation the
reproduction of earthworms is completely nullified, even in the presence of
hummus in soil), so, a study should be developed to achieve similar results for the
remediation of contaminated soils with deltamethrin.
TU415
Changes in physical and chemical properties of soil by soil washing of
metal-contaminated soil
S. Jeong, Kunsan National University / Dept of Environmental Engineering; J.
Kim, K. Ahn, Kunsan National University; Y. An, Konkuk University / Department
of Environmental Science
There was a famous copper smelter in Korea, Janghang smelter. The Janghang
smelter was operated from 1936 to 1989, emitting smelting gases to the vicinity of
the gas stack. It has been known that soils near the smelter stack were highly
contaminated by arsenic and major metals. Metal-contaminated soils were observed
within 4 km of the gas stack. Land uses of the metal contaminated soils were
cropland and woodland. The Korean government and the smelter company began
soil washing of the metal contaminated soils from the beginning of this year, 2014.
The soil washing processes consist of particle separation, acid-washing,
neutralization, and dewatering. This study collected soil samples at three different
soil washing plants. Soil samples were regularly taken from the excavated soil
waiting for soil washing and the finally dewatered soil after soil washing. Physical
and chemical soil properties, such as soil pH, organic matter content, cationic
exchange capacity, total nitrogen, available phosphate, water holding capacity, and
bulk density were analyzed to evaluate changes in these properties before and after
soil washing. This study found significant changes in organic matter and nutrient
contents after soil washing. This study also evaluated feasibility of amendments of
the soil-washed soil for reuse as cropland. (This study was supported by the GAIA
project (2014000560001) funded by Korea Environmental Industry & Technology
Institute and Korean Ministry of Environment.) Keywords: metal contamination,
soil, arsenic, soil washing
TU416
Priority contaminated site: Nubarashen obsolete pesticides burial site
(Armenia)
A. Aleksandryan, Hazardous Substances & Waste Policy Division / Head of
Division; A. Khachatryan, Waste Research Center; V. Frangulyan, Center of
Disease Control and Prevention
The problem of obsolete pesticides became urgent forArmeniasince late 1970s. In
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1980s a special place was allotted to bury them in the Nubarashen obsolete
pesticides burial site. Approximately 500 tons of obsolete pesticides were finally
disposed of which 250 tons were organochlorine pesticides, mostly DDT. After
thirty years of storage it was discovered that the burial is located in the zone of
active landslides, which can damage the containers and obsolete pesticides may be
released from the site. Later a secondary pollution occurred on the site, as some of
the cells were opened. In 2010 the Ministry of Nature Protection performed activity
on conservation of the burial site. To assess the pollution scales, sampling and
analyses of soil from neighboring sites were done. The burial site localization was
taken into consideration and average samples were analyzed for organochlorine
POPs pesticides using “Gas-Chromatograph/Mass-Spectrometer GCMS-QP2010
(Shimadzu Corporation,Japan). Soils from the outward nearest plots on the average
contained 1.4 mg/kg DDT, while soils from the same plots, if taken from the depth
of 20 cm, contained on the average 2.3mg/kg DDT. Soil taken directly from the
burial site contained about 59 mg/kg DDT, while soil near the drainage tube
outgoing from the burial averaged to 13.5 mg/kg. Below the burial, at the fence
from the outward part, at the depth of 1 m soil contained on the average 1.6 mg/kg
p,p'-DDE and 6-8 mg/kg p,p'-DDT. In the same direction at a distance of 20-100 m
the amount of DDT made appropriately 1.1 and 0.2 mg/kg. At the plots of
summer-houses below the burial (>500 m) the residual amount of p,p'-DDE made
0.008 mg/kg, whereas p,p'-DDT = 0.0 mg/kg. In samples of soils taken at the
near-by settlements Mushavan and Jrashen the amount of DDT on the average,
made from 0.005 to 0.01 mg/kg. The conclusion was drawn: pollution was caused
by disintegration of the burial site and the follow-up recovery works. As a result,
there occurred a certain spread of pesticides into the soil of near-by plots; to this
latter indicated the analyses of soils from the plots in the direct vicinity to the burial
site.
TU417
Benzene and hydrocarbon derivatives of benzene in ambient air of Novi Sad,
Serbia
L. Torovic, Institute of Public Health of Vojvodina / Department of Hygiene and
Human Ecology; S. Bijelovic, University of Novi Sad Faculty of Medicine /
Department of Hygiene and Human Ecology; S. Bobic, B. Mihajlovic, Institute of
Public Health of Vojvodina / Department of Hygiene and Human Ecology
Quality of ambient air is an important environmental factor incluencing human
health. High concentrations of volatile aromatic hydrocarbons, especially benzene
(IARC group 1 carcinogen), in urban areas produced mainly by traffic, may impose
serious human health risk. Ambient air monitoring program in the City of Novi Sad
was conducted by Institute of Public Health of Vojvodina. Monitoring of BTEX
(benzene, toluene, ethylbenzene, xylenes) in 2013 included five sampling sites: A,
C and E – urban background, B – industrial, D – urban traffic, with sampling
frequency of 10 samples per month per site. Air samples were collected on
charchoal sorbent tubes and, after solvent desorption, analyzed by gas
chromatography/mass spectrometry, as described by reference method EN
14662-2. Based od 586 samples, collected in 229 days in 2013, annual mean
concentration of BTEX was in the following range: benzene 0.8-1.7 µg/m3, toluene
3.2-23.8 µg/m3, ethylbenzene 0.7-1.9 µg/m3, xylenes 1.8-2.8 µg/m3, depending on
sampling site. When all monitoring sites were aggregated, annual average
concentration of benzene was 1.4 µg/m3, substantialy below the limit value of 5
µg/m3. Maximum concentation of benzene and toluene was recorded on sites B
(31.2 µg/m3) and A (340.5 µg/m3), respectively. Temporal and spatial distribution
were investigated by comparison of monthly mean concentration of BTEX on each
monitoring site across the year and between sites, respectively. The month with the
highest mean level of benzene was December, on all monitoring sites (site B had the
highest mean), while mean toluene concentration showed very prominent peak in
summer on site A. Finally, data obtained for 2013 were introduced into a database
of BTEX measurements in the City of Novi Sad, available from 2011 for sites A
and B, and from 2012 for sites C and D (method and frequency of sampling, as well
as analytical method, were the same as described in 2013 monitoring program).
Three-year average benzene concentration on sites A and B were 1.5 and 1.2 µg/m 3,
respectively, with a notice that 2013 annual mean on site A was the lowest, but on
site B was the highest. With regard to benzene level on sites C and D, increase of
45% was observed on site C, and there was no change on site D, when 2013 and
2012 were compared. Monitoring program is continued in 2014, with the aim to
enable evaluation of long-term BTEX levels.
TU418
Native Oxy-PAHs, N-PACs, and PAHs in Historically Contaminated Soils
from Sweden, Belgium, and France: Their Soil-Porewater Partitioning
Behavior, Worm Bioaccumulation and Bioavailability
H.H. Arp, NGI / Environmental Engineering; S. Lundstedt, Umea University /
Department of Chemistry; S. Josefsson, Swedish University of Agricultural
Sciences / Dept of Aquatic Sciences and Assessment; G. Cornelissen, NGI; A.
Enell, Swedish Geotechnical Institute; A. Allard, Swedish Environmental Research
Institute; N. Morin, NGI; D. Kleja, SGI
PAHs are commonly assessed in polluted soils, but co-occurring oxygenated-PAHs
(oxy-PAHs) and nitrogen-containing-polycyclic aromatic compounds (N-PACs)
are ignored. We developed a method to simultaneously assess porewater PAH,
oxy-PAH and N-PAC concentrations using the equilibrium passive sampler
polyoxymethylene (POM). We employed this method on twenty-one soil samples
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contaminated with PAHs, oxy-PAHs and N-PACs were obtained from 6 locations
in three countries: a) a former gasworks plant in Karlstad, Sweden (5 samples); b) a
former wood tar production site outside Stockholm (Riksten), Sweden (10
samples); c) a coke oven plant in France (3 samples); d) a coke oven and metallurgy
site in France (1 mixed sample); e) a gasworks site in France (1 mixed sample); f) a
gasworks site in Belgium (1 mixed sample), g) and a wood preservation site,
Holmsund, Sweden (1 mixed sample). In addition, with these soils we determined
the total soil concentrations, enabling an analysis of the partitioning behaviour, and
conducted worm bioaccumulation bioassays (with E. crypticus according to ISO
16387), enabling an analysis of biouptake and bioavailability. Porewater
concentrations, in combination with total soil concentrations and worm
concentrations (Enchytraeus crypticus) agreed with expectations from independent
partitioning and bioaccumulation models. However, they disagreed with
recommendations of risk assessments in Europe and the United States, are these are
based on reference soils, and the soils on this study, coming from contaminated
areas, are quite unique in their sorption properties compared to reference soils. For
instance, the organic carbon in contaminated areas sorbs similarly to coal tar, but in
reference soils sorbs similarly to humic acids. The results call into question the
conservative nature of existing soil risk guidelines.
TU419
Bioelectrochemical systems for sustainable bioremediation
J. Monier, O. Sibourg, ENOVEO
The recent discovery of microorganisms that can directly use electrodes as a sink or
as a source of electrons has led to the development of innovative approaches for the
remediation of polluted environments. Bioelectrochemical systems are emerging
technologies which use microorganisms to catalyze oxidation reactions at an anode
and/or reduction reactions at a cathode where pollutants serve as electron donors or
electron acceptors. Accelerating remediation processes using such technologies has
been demonstrated for several pollutants including reduction of toxic metals and
chlorinated compounds, oxidation of aromatic hydrocarbons, phenol and
potentially for any contaminants that microbes have been shown to anaerobically
oxidize. This presentation will describe, through different case studies, how such
systems work, their advantages and how they can be implemented in order to
optimize or design new remediation strategies. Electrode-based strategies used to
monitor microbial activity in real time will also be addressed.

Adverse outcome pathway concept in research and risk
assessment (P)
TU421
Towards animal free human safety assessment - Adverse Outcome Pathway
descriptions as a backbone for integrated testing strategies
T. Gocht, University of Tuebingen / Institute for Experimental and Clinical
Pharmacology and Toxicology; E. Berggren, European Commission Joint Research
Centre (JRC) / Institute for Health and Consumer Protection IHCP and EU
Reference Laboratory for Alternatives to Animal Testing EURL ECVAM; M.
Schwarz, Austrian Agency for Health and Food Security / Department for Data
management; M. Whelan, European Comission DG Joint Research Centre /
European Union Reference Laboratory for Alternatives to Animal Testing EURL
ECVAM
SEURAT-1 is a major European research consortium that was established to
develop the science needed to evaluate the safety of chemicals for repeated
exposure in humans without using animals. Inspired by the fundamental
considerations published in the report of the U.S. National Research Council (NRC)
entitled ‘Toxicity Testing in the 21st century: A Vision and a Strategy’, SEURAT-1
aims to use the mechanistic understanding of toxicological effects for the
development of innovative testing methods and, ultimately, improved safety
assessment. A research strategy was formulated based on the guiding principle to
adopt a toxicological mode-of-action framework to describe how any substance
may adversely affect human health. The proof of the initiative will be in
demonstrating the applicability of the concepts on which SEURAT-1 is built. This
is done on three levels: (i) theoretical prototypes for adverse outcome pathways
were formulated based on knowledge already available in the scientific literature on
investigating the toxicological mode-of-actions leading to adverse outcomes
(addressing mainly liver toxicity); (ii) adverse outcome pathway descriptions are
used as a guide for the formulation of case studies to develop integrated testing
strategies for the prediction of certain toxicological effects, which also as a
consequence might further elucidate the theoretical model; (iii) further case studies
targeting the application of knowledge gained within SEURAT-1 in the context of
safety assessment. The ultimate goal would be to perform safety assessment based
on ab initio predictions grounded on a sufficient understanding of toxicological
mechanisms. In the near-term, it is more realistic that data from innovative testing
methods will support in strengthening read-across arguments.

Midpoint or single score for decision making? (P)
TU422
How to communicate environmental impacts? Approaching LCA results to
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consumers for urban food products
e. sanye-mengual, Institute of Environmental Science and Technology ICTA; J.
Oliver-Solà, Universidad Autonoma de Barcelona / Inèdit Innovació; J. Montero,
IRTA; J. Rieradevall, Institute of Environmental Science and Technology ICTA
Universitat Autònoma de Barcelona / sostenipra
Labeling schemes provide consumers with data to include environment as a
decision-making criterion in purchasing, such as energy consumption or carbon
emissions. Notwithstanding the easier communication through single indicators,
the use of them can cover up other environmental impacts. In Life Cycle
Assessment (LCA), impact assessment methods vary from single endpoint
indicators to methods with a set of almost 20 midpoint indicators. But, what is the
equilibrium between consumers’ understanding and the reliability of LCA results?
Urban food production in new Rooftop Greenhouses (RTGs) is used as case study
to test the comprehension of different LCIA indicators among consumers. The
study aims to compare consumers’ preferences with LCA results for multiple
indicators (both midpoint and endpoint). First, surveys will be done to consumers of
the university community that will participate and consume local lettuces from the
RTG-Lab (Universitat Autònoma de Barcelona, in Bellaterra, Spain), during the
community harvesting day. Surveys aim to identify the environmental indicators
that consumers perceived as preferable. Second, lettuce production will be assessed
from a cradle-to-farm gate perspective through different LCIA methods.
Consumers’ preferences will be contrasted to LCIA results to observe whether
significant environmental impacts of products are hidden through certain
indicators.

Alternative approaches for ecotoxicity assessments (P)
WE001
Combined ecotoxicological and hydrological methods for on-line
contamination event detection in water distribution systems
L. Nuesser, RWTH Aachen University, Institute for Environmental Research /
Institute for Environmental Research; S. Steffens, RWTH Aachen University,
Institute for Environmental Research / Institute of for Environmental Research; R.
Doering, RWTH Aachen University / Institute of Hydraulic Engineering and Water
Resources Management; M. Brinkmann, RWTH Aachen University, Institute for
Environmenta / Institute for Environmental Research; T. Seiler, RWTH Aachen
University / Ecosystem Analysis; C. Cofalla, RWTH Aachen University / Institute
of Hydraulic Engineering and Water Resources; E. Salomons, N. Oliker, Technion
Israel Institute of Technology; H. Schuettrumpf, RWTH Aachen University /
Institute of Hydraulic Engineering and Water Resources Management; A. Ostfeld,
Technion Israel Institute of Technology; H. Hollert, RWTH Aachen University /
Institute for Environmental Research
Drinking water quality and availability are key elements of water security and may
be compromised by instances of accidental or deliberate contamination. Hence, it is
required to detect, identify and manage any negative, unforeseen and sudden
change in drinking water quality to ensure urban water security and management.
The collaborative project W3-Hyrdo combines ecotoxicological and hydrological
methods and aims to (i) detect, understand and finally numerically simulate the
governing physical, chemical and biological processes underlying a peak
contamination and (ii) to set-up a risk based management framework for event
detection. Within the project two risk scenarios are investigated, in order to
simulate scenarios in water basins, remobilization scenarios of contaminated
sediments were conducted and for event dection in water distribution systems two
on-line bio-units were developed. Native sediment spiked with permethrin,
cadmium and quinolone, respectively, in environmental concentrations was
monitored using a water sediment system in an annular flume. The
hydrotoxicological experiments provided data about bed shear stress, temperature,
dissolved oxygen, pH value, conductivity and redox potential and suspended
particulate matter. This enabled the detection of interactions of relevant parameters
in the system after the remobilization of contaminants from the sediment. In order
to detect contamination events in water distribution systems two on-line bio-units
with high sensitivity and accuracy were developed. The combination of two
biological monitors allows for the verification of alarm signals from the first
instrument with the signal of the second, thereby reducing false alarm rates. Both
bio-units were developed to use Danio rerio (zebrafish) embryos and larvae until
the age of 120 hours post fertilization (hpf) as an alternative to animal testing. The
first bio-unit is a custom designed flow-through well plate in which 72 hpf to 120
hpf zebrafish larvae are exposed to a continues water flow. Swimming activity is
continuously monitored and analyzed in comparison to a negative control. The
second bio-unit is a custom made pipetting robot which is equipped with a
multi-pipette that automatically exposed zebrafish embryos aged 8 hpf to 48 hpf in
a multi well plate. First experiments were conducted aiming to test both tools
regarding their functionality and sensitivity.
WE002
Using a low cost pipetting robot to investigate the influence of the medium
exchange frequency on the toxicity of substances in the fish embryo toxicity
assay (FET)
S. Steffens, RWTH Aachen University, Institute for Environmental Research /
Institute of for Environmental Research; L. Nuesser, RWTH Aachen University,
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Institute for Environmental Research / Institute for Environmental Research; R.
Doering, RWTH Aachen University / Institute of Hydraulic Engineering and Water
Resources Management; M. Brinkmann, RWTH Aachen University, Institute for
Environmenta / Institute for Environmental Research; T. Seiler, RWTH Aachen
University / Ecosystem Analysis; C. Cofalla, RWTH Aachen University / Institute
of Hydraulic Engineering and Water Resources; E. Salomons, N. Oliker, Technion
Israel Institute of Technology; H. Schuettrumpf, RWTH Aachen University /
Institute of Hydraulic Engineering and Water Resources Management; A. Ostfeld,
Technion Israel Institute of Technology; H. Hollert, RWTH Aachen University /
Institute for Environmental Research
Drinking water quality and availability are key elements of water security and may
be compromised by contaminations. To ensure urban water security, it is required to
detect any change in drinking water quality. The pipetting robot used in the current
study was developed for the W3-Hydro joint research project that has the objective
to ensure water quality, availability and security. As part of an on-line bio-unit for
drinking water monitoring, it automatically replaces the test solution in a multi well
plate containing zebrafish embryos aged 8 hours post fertilization (hpf) to 48 hpf.
The robot was constructed from customized parts, a spindle drive, Open Beam
aluminum extrusion kits and motors and mechanical guide elements from Adafruit.
The control electronics as well as the programming are based on Arduino. The robot
is equipped with a multi-pipette. It is able to exchange the test solution in a multi
well plate at selectable time intervals and also, to prepare serial dilution series. The
present study is part of the validation process for the application of the robot within
W3-Hydro. Acute toxicity of cadmium, quinoline and permethrin on zebrafish
(Danio rerio) embryos was investigated, with special focus on the influence of the
medium exchange frequency on resulting EC50 values. The FET was performed
under three different exposure conditions. Substances where tested in a stationary
test, in a semi-stationary test with exchange of the test-medium every 24 h and with
the robot, where half of the test-medium was exchanged at hourly intervals. All
tests were performed in 24-well plates in triplicates. The EC50 values were
calculated to allow for the detection of a shift in EC 50 values between the exposure
types. For cadmium and quinoline the LC50 values were calculated according to the
embryo mortality after 48 h of exposure. Resulting LC50 for the stationary fish
embryo test were 11.78 mg/L for cadmium and 39.31 mg/L for quinoline. Embryos
exposed to permethrin showed no concentration-dependent mortality, but abnormal
swimming-behavior, which was classified as a behavioral sublethal effect. After
exposure for 120 h, the resulting EC50 for the stationary fish embryo test was
0.55 mg/L. The pipetting robot provides - once validated - a sensitive, cost efficient,
low maintenance monitoring tool. For on-line event-detection, it will be combined
with a second bio-unit to reduced false positive alarm rates.
WE003
Can laboratory-based biotests mirror health impairment of fish in
effluent-burdened streams? Results of the project SchussenAktivplus
R. Triebskorn, University of Tuebingen / Animal Physiological Ecology; M.
Benisek, L. Blaha, Masaryk University, Faculty of Science / Faculty of Science
RECETOX; S. Giebner, Johann Wolfgang Goethe Univ Frankfurt am Main /
Aquatic Ecotoxicology; H. Anja, University of Tubingen / Animal Physiological
Ecology; B. Kuch, Institute for Sanitary Engineering Water Quality and Solid
Waste Management University of Stuttgart; D. Maier, University of Tubingen /
Animal Physiological Ecology Group; J. Oehlmann, Johann Wolfgang
Goethe-Universitat Frankfurt / Aquatic Ecotoxicology; K. Peschke, P. Thellmann,
Tübingen University / Animal Physiological Ecology; H. Köhler, University of
Tubingen / Animal Physiological Ecology
Aquatic organisms are continuously and simultaneously exposed to all chemicals
present in their habitats – not only to those which are detected, but also to those
which are present in concentrations lower than the detection limits, and, in addition,
to those which are not analyzed. Thus, their health status is an integrative measure
for the consequences of chemical impact exerted by different concentrations of
chemicals and by varying duration and complexity of exposure. The health status of
organisms can be assessed by means of biomarkers pointing e.g. at
histopathological alterations of organs or biochemical modulations of metabolic
processes. Analyses of these health markers, however, usually require the sacrifice
of a defined number of organisms, a task that has to be approved by the Protection
of Animals Act. In addition, time- and cost-intensity of such practice should not be
disregarded. In contrast, cost- and time-efficient effect-based laboratory tests
designed to map toxic and endocrine potentials in environmental samples are
available today. Many of them have recently been evaluated with respect to their
sensitivity (Escher et al., 2014: Environ Sci Technol.). Up to now, however, it still
remains vague, whether positive or negative responses of these tests can be
correlated to real-world reactions of feral organisms under field conditions. Along
with that, the necessity and justification of sample enrichment, which quite often is
required for bioassays, needs to be addressed. In the project SchussenAktivplus we
compared biomarkers in fish and invertebrates with biotests conducted with water,
sediment, and sewage plant effluent samples to which organisms were exposed. By
this approach it was possible to show the suitability of several in vitro and in vivo
assays (YES, YAES, E-Screen, reporter gene assays for genotoxicity, dioxin-like
toxicity, zebrafish early life stage test) to mirror (1) endocrine effects (vitellogenin
levels or gonadosomatic index in fish, fertility index in gammarids) in free living or
field-exposed organisms, (2) genotoxic effects as indicated by micronuclei
formation in red blood cells of fish, (3) dioxin-like toxicity resulting in Cyp1A1
334

induction, and (4) embryotoxicity for brown trout and rainbow trout.
WE004
Use of in-vitro bioassays to characterize the environmental quality of
sediments from the Adriatic and the Black Sea
E. Pérez-Albaladejo, CSIC-IDAEA / Environmental Chemistry; J. Rizzi, Federal
University of Paraná / Hydraulics and Sanitation; D. Fernandes, Institute of
Environmental Assessment and Water Research IDAEACSIC; R. Lille-Langøy, A.
Goksøyr, University of Bergen / Biology; C. Porte, CSIC - IIQAB / Environmental
Chemistry
The health of the marine ecosystem can be measured by the quality of the sediments
since they are the main cycling compartment of aquatic pollutants. Sediments
contain complex mixtures of organic compounds that could create stressful
conditions for aquatic life, representing a risk to both ecosystem and human health.
In this work, the environmental quality of marine sediments from the mouth of the
Po and Danube rivers was assessed by combining the use of the PLCH-1 cell line,
PXR-transfected COS7 cells and ovarian subcellular fractions from sea bass
(Dicentrarchus labrax). This approach allowed us to perform different in-vitro
bioassays and to determine multiple endpoints: cytotoxicity, generation of
oxidative stress, presence of CYP1A inducing agents, detection of endocrine
disruptors that inhibit ovarian CYP19 activity and the detection of compounds that
activate zebra fish PXR. Sediment extracts from Constanta harbor showed the
highest cytotoxicity, CYP1A induction and PXR activation, followed by those
collected in the mouth of the Danube and Po Rivers, and Mangalia harbor/WWTP
(Black Sea). A gradient from the mouth of the rivers to the open sea was evidenced.
This study highlights the usefulness of in-vitro bioassays to identify those
sediments that could pose risk to aquatic organisms and that require further action
to improve their environmental quality.
WE005
The Biotransformation Potential of Zebrafish Embryos
A. Tierbach, Eawag; K. Groh, Eawag Swiss Federal Institute of Aquatic Science
and Technology; K. Schirmer, Eawag / Environmental Toxicology; M. Suter,
Eawag
The zebrafish embryo toxicity test (zFET) is increasingly explored as an alternative
test model to replace conventional fish toxicity tests. One important requirement for
the establishment of an alternative test model is that the toxicological outcomes can
be directly extrapolated to the test system it aims to replace. This implies that both
models have similar toxicity targets but are also comparable in terms of uptake,
bioactivation and detoxification mechanisms. Although a strong correlation
between zebrafish embryo and adult fish acute toxicity could be shown for most of
the tested compounds, concerns have been raised with regard to the
biotransformation capacity of the fish embryos. A limited expression of
biotransformation enzymes at early developmental stages can lead to an over- or
underestimation of the toxicity of compounds which are targets of Phase I and II
metabolism. However, little is known about the time resolved expression of
xenobiotic metabolizing enzymes in zebrafish and thus about the chemical groups
which might display different patterns of toxicity within different life stages or
different species. In this study, we use a targeted proteomic approach to
characterize the expression of Phase I and Phase II enzymes during the zebrafish
development. Enzymes which are involved in the biotransformation of xenobiotics
are monitored in zebrafish embryos by mass spectrometry with the use of
proteotypic peptides and peptides characteristic for the enzyme families of interest.
To investigate the ability of zebrafish embryos to activate specific
biotransformation pathways in response to chemical exposure, the expression of
selected Phase I and Phase II enzymes is monitored in unexposed embryos and
embryos exposed to reference chemicals. The results collected in this study will
help to fill some of the existing knowledge gaps regarding the comparability of
metabolic capacity of fish at different life stages. A better understanding of the
expression of biotransformation enzymes will improve the validity of zFET and
help to increase its acceptance as an alternative testing system to predict toxicity to
fish and mammals.
WE006
Performance of the avian acute oral guideline (OECD 223) in delivering
desired endpoints and reducing the number of test subjects.
P.J. Edwards, Central Product Safety Dept; A. Leopold, Wildlife International,
ChemEco Division, EAG, Inc. / Wildlife International Ltd.; J.B. Beavers, Wildlife
International; T.A. Springer, Wildlife International, Ltd.; P.M. Chapman, Chapema
Environmental Strategies Ltd; S. Maynard, Syngenta; C. Hartless; P. Hubbard,
Wildlife International; B.A. Rattner, USGS-Patuxent Wildlife Research Ctr / USGS
The OECD guideline 223 was published in 2010. The validation report (Series on
Testing and Assessment, No. 131: Report of the Test Method Validation of the
Avian Acute Oral Toxicity Test OECD Test Guideline 223) included simulation
based assessments of the reliability of LD50 estimates obtained using the test
design. Factors studied included the numbers of birds required, need for control
birds, the consequences of background mortality and the impact of delayed
mortality on the estimate of the LD50. However, some regulatory authorities have
expressed a need for additional information on the effect these factors have on the
reliability of LD50 estimates. Since TG 223 was adopted , a number of studies have
been conducted using this design which allows further evaluation of theses
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concerns as well as animal welfare benefits. In this poster, we evaluate results from
186 recent studies with quail performed in 5 laboratories: 104 studies according to
the US EPA guideline and 82 studies to the OECD 223 guideline. Approximately
70% of the studies included in the evaluation had an LD50 of > 2000 mg/kg. Of the
1763 control birds used in all the evaluated studies, there were only 2 control
mortalities (0.11%). Furthermore, 78% of all mortalities recorded in all the studies
combined occurred on days 0 to 3 of the trials. These data are being used to confirm
the assumptions and utility of the validation simulations, and provide an empirical
basis for comparison of the observed performance of the test designs, particularly
with regard to the previously mentioned factors and animal use.
WE007
Development of high-throughput screening method for single and
multi-generational developmental and reproductive toxicity of chemicals
using the nematode Caenorhabditis elegans
H. Kim, M. Kim, J. Kim, University of Seoul; J. Choi, School of Environmental
Engineering Graduate School of Energy and Environmental system Engineering
The EU Regulation on chemicals and their safe use has been made a provision to
minimize the number of animal tests required in implementing the REACH
(Registration, Evaluation, Authorization and Restriction of Chemical substances)
regulation. Large-scale US research programs (e.g. ToxCast, Tox21) also outlined
the need for non-mammalian toxicological models to test the potential health
effects of a large number of chemicals while also reducing the use of traditional
animal models. In this study, we developed high-throughput screening (HTS)
method for developmental and reproductive toxicity of chemicals using the
nematode Caenorhabditis elegans. The screening methods were optimized for the
measurement on a single, as well as, on multi-generational effects of chemicals. C.
elegans is an attractive alternative model because of its well characterized and
evolutionarily conserved biology, low cost, and ability to be used in HTS. For
developmental toxicity screening, C. elegans were exposed to chemicals from
age-synchronized L1 stage for 96 hrs and the growth measurement was conducted
at 12 hrs of time interval using COPAS Select, whereas for reproductive toxicity, C.
elegans were exposed to chemicals from young adults for 72 hrs and their
offsprings were counted. Method for multi-generational effects of chemicals was
also optimized. To validate the optimized methods, the predictive value of the C.
elegans was assessed against mammalian in vivo reproductive toxicity data. 12
chemicals having endpoints indicative of reproductive toxicity were selected from
US EPA Toxicological Reference Database (ToxRefDB) as positive controls, while
8 chemicals that do not have such indications were used as negative controls. We
found significant reduction on the number of offspring in C. elegans exposed to
positive control chemicals, while no effect by negative control chemicals. Overall
results suggest COPAS-based C. elegans developmental and reproductive toxicity
screening test posses prediction power for mammalian reproduction toxicity hence
has a considerable potential for development of first-tier HTS of reproduction
toxicity. As Korean-REACH will come into force in 2015, we are conducting the
experiments against chemicals on K-REACH registration list. Acknowledgement :
This work was supported by the grant from the Korea Ministry of Environment as
"Environmental Health R&D Program"(2012001370009).
WE008
Biotransformation of chemicals in 3-D hepatic fish spheroids
M. Baron, School of Biological Sciences; K. Mintram, R. Cumming, AstraZeneca
Safety, Health & Environment; J. Moody, Univeristy; W. Purcell, S. Jackson,
Plymouth University / School of Biomedical Biological Sciences; S.F. Owen,
AstraZeneca / Safety Health Environment; A.N. Jha, Plymouth University /
Biological Sciences
The use of fish in vitro models for the bio-accumulation assessment of
environmental pollutants is beginning to receive wider attention, partly due to
increased pressure from regulators to replace, or at least reduce, the number of
animals used in regulatory tests. Regulations such as REACh have made calls for
the use of existing information from standard and non-standard methods, in vitro
methods, in silico methods, read-across, and weight-of-evidence in an integrated
testing strategy for assessing the bio-accumulative potential of a chemical (ECHA
2011). However, whole animal assessment of chemical bioaccumulation remains
the ‘gold-standard’ for the environmental risk assessment of chemicals.
Pharmaceuticals in particular, are designed to act on specific enzyme pathways and
transporters in target organs and that these are often conserved across vertebrate
phyla. Therefore, the capacity of aquatic organisms (in particular vertebrates) to
metabolise compounds is a key piece of information required to understand
potential risks in these animals. Here we describe further evidence of how 3-D
hepatic spheroid tissue cultures obtained from rainbow trout (Oncorhynchus
mykiss) can be used to measure the biotransformation of several widely-prescribed
pharmaceuticals that have been detected at the ng-µg L-1range in the environment.
The amount of chemical depletion was quantified by LC-MS/MS; rate constants (k)
were calculated, and data incorporated into established pharmacokinetic models for
fish to calculate intrinsic clearance rates. EROD activity was also measured for
each chemical. In conjunction with this biological data, the homology of
biotransformation systems between fish and mammals was compared and
predictions of chemical metabolism in fish based on ‘read-across’ to human
metabolism data were made. We suggest that this model may be useful in
investigating the bio-accumulative potential of other persistent chemical classes
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e.g. POPs, PCBs and PAHs. Keywords: 3-D spheroids, liver, bioaccumulation,
alternative testing strategies
WE009
Biosenzor parameters optimization for rapid identification of environmental
pollution
M. Buckova, R. Licbinsky, Transport Research Centre; B. Sebestova, J. Krejci,
BVT Technologies
Chemical analysis and toxicity tests on living organisms are used for monitoring of
individual environmental component quality. For toxicity tests, plants and animals
of different trophic levels are used. These were selected due to their sensitivity to
chemical compounds and environmental pollution. The advantage of bioassay is
capturing the total toxic effects of all substances presented in the samples. Their
disadvantage is particularly time consuming, because of a few days cultivation of
organism with toxic substance or environmental samples. And time plays
significant role in cased of unexpected accidents because you need to know quickly,
if sample is dangerous for the environment or not. New device is based on the
principle of the biosensor and allows practical and rapid indication of
environmental contamination. This biosensor uses the green algae that are very
sensitive and are also used in the standard test described in ISO 8692.The principle
consists of measurement of life cycle of algae. The life cycle is monitored by
oxygen production after algae illumination. If the toxicity occurs, the oxygen
production decreases. Measurement conditions were optimized for temperature, the
ratio of light and darkness and the selection of suitable organism in order to achieve
a short measuring time with sufficient sensitivity. The green algae Scenedesmus
quadricauda and Pseudokirchneriella subcapitata were chosen for measurement.
Measurements were made both on the selected chemical compounds and natural
environmental samples of runoff waters and soil water leachates. Results of single
measurement by this device were obtained within one hour, approximately 100
times faster than in the case of the 72-hour test according to 8692.
WE010
Scientific approaches to support the waiving of chronic fish tests
A. Kienzler, European. Commission - Joint Research Centre / IHCP System
Toxicology Unit EURL ECVAM; M. Halder, European Commission Joint
Research Centre / DG Joint Research Centre IHCP EURL ECVAM; A. Worth,
European Commision Joint Research Center / IHCP Systems Toxicology Unit and
EURL ECVAM
Regulatory aquatic risk assessment schemes require toxicity testing of chemicals on
a limited number of laboratory species; thus, extrapolation from the obtained toxic
responses to all species representing that trophic level in the environment is a
fundamental tenet of regulatory ecotoxicological risk assessment. To derive the
PNEC for aquatic toxicity, safety factors are applied to the laboratory data. These
factors are intended to account for interspecies differences in sensitivity,
extrapolation from acute to chronic effects, the physicochemical complexity of
natural water versus laboratory test media, and the complexity of the ecosystem
versus single species laboratory tests. The choice of the factor (10, 100 or 1000)
depends on the quality and quantity of the available data. EU chemicals policy
(industrial chemicals, biocides, etc) encourages the use of all available information
for hazard and risk assessment before new tests on vertebrates are proposed or
conducted. EURL ECVAM is currently exploring whether interspecies
extrapolations and acute-to-chronic relationships can be used for supporting the
waiving of chronic fish tests. For this purpose, we have extracted data (LC50,
NOEC) for Daphnia magna and fish from various databases (US EPA Ecotox,
Aquatic Japan MoE, Aquatic ECETOC, Aquatic OASIS and ECHA CHEM). We
are analysing: 1) Daphnia (acute and chronic) to fish chronic toxicity relationships,
and 2) fish acute to chronic toxicity relationships, both on the whole dataset and
classified by their mode of action (MOA). Our preliminary results suggest that
when fish acute toxicity data are available they could be used to predict fish chronic
toxicity; however, if fish acute data are not available, then Daphnia data could be
used, as long as the predictive accuracy for different MOAs is kept in mind. Our
findings show the potential of data-based approaches. Keywords: REACH, waiving
of tests on vertebrates, interspecies correlations, acute-to-chronic relationships
Disclaimer: The opinions expressed herein are those of the authors and do not
necessarily reflect the official views of the European Commission
WE011
Size DOES matter - determination of the critical molecular size for the uptake
across the chorion of zebrafish (Danio rerio) embryos
K.E. Schneider, University of Heidelberg / Aquatic Ecology and Toxicology; K.
Henn; B. Kais, A. Keck, B. Sapel, University of Heidelberg; T. Braunbeck,
University of Heidelberg / Centre for Organismal Studies
The chorion surrounds the unhatched fish embryo and has repeatedly been
discussed as a potential barrier for the uptake of chemical substances. Since in July
2013 the new guideline 236 “Fish Embryo Acute Toxicity (FET) Test” for testing
chemicals has been approved by the OECD, more detailed information on uptake
mechanisms and a possible critical molecular size of chemicals for the uptake
across the chorion is required. For this purpose, zebrafish embryos were exposed to
high concentrations of a hydrophilic non-toxic polymer, polyethylene glycol
(PEG). The molecular weights of the 6 different PEGs ranged from 2000 to 12000
D and were used as a parameter for the respective size. High concentrations of a
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solute, which might not be able to pass the chorion, should evoke effects similar to
osmosis. As a result, the chorion should shrink due to water efflux and restricted
reflux during the equalization process, serving as an endpoint to determine a critical
molecular size of PEGs to cross the chorion. To gain more information about the
time-dependency of the movement across the chorion, two different steps were
investigated: (1) the time-course of water efflux out of the perivitelline space
subsequent to the transfer to the high PEG concentration; (2) the equilibration
process until the chorion has reached its final shape. Within 5 minutes after transfer
into the solutions, the chorion of zebrafish eggs showed strong shrinkage due to
extreme water efflux unrespectable of PEG. The extent of shrinkage could be
shown to depend on (a) the solute concentration, (b) the molecular weight and (c)
the duration of exposure. All eggs exposed to 9.76 mmol/L showed a stronger
depression of the chorion than eggs exposed to 1.67 mmol/L. While for PEG 2000
the chorion fully recovers within 5 hours after start of exposure, for PEG 3000 the
chorion still shows minor depressions after 24 hours. For PEGs ≥ 4000 D, the
chorion showed size-dependent, heavy deformations of the chorion after 24 hours.
Therefore, a reflux of water and PEG molecules into the chorion and a resulting
re-shaping of the chorion could only be observed for eggs exposed to PEGs ≤ 4000
D. This indicates a barrier function of the chorion for molecules from a size
between 3000 and 4000 D.
WE012
Extrapolation of aquatic hazard information to soil and sediment: do we
capture all the risks?
C. Boegi, BASF Aktiengesellschaft; M. Lampi, ExxonMobil Biomedical Sciences,
Inc.
Within a regulatory context, environmental risk assessments typically rely on
aquatic ecotoxicity data only. However, whether or not aquatic hazard information
of a substance sufficiently captures hazards towards other environmental
compartments as well, remains a point of discussion. Under REACH for instance,
the performance of an environmental risk assessment of a substance is triggered by
its environmental classification. As the current classification system only covers
aquatic hazards, this is leading to cautionary approaches as to when and how
environmental risk assessments are undertaken. For example, the discussion on the
scope of Exposure Assessment under REACH could not be settled due to the
ongoing debate on whether the existing classification for aquatic hazards captures
the risks to organisms in the soil and sediment compartments. This poster will
summarise the findings of an ECETOC Task Force on the matter. A database of
substances for which aquatic, soil and sediment ecotoxicity data are simultaneously
available, has been established. In the current phase, the performance of
equilibrium partitioning (EqP) theory to extrapolate aquatic hazard information to
the soil and sediment compartments – an approach typically used within regulatory
frameworks such as REACH – is assessed for different trophic levels. The accuracy
of EqP in predicting toxicity towards soil and sediment organisms is discussed in
light of different physical-chemical parameters, substance mode of action and other
parameters. Finally, the discussion will cover cases where the existing aquatic data
is sufficient to capture hazards/risks for all the compartments, and on the opposite,
where it is not. Some proposals to remedy these insufficiencies will be made.
WE013
Development of an enzyme-linked immunosorbent assay (ELISA) for
assessing vitellogenin content in the skin mucus of Perciformes (Teleostei :
Acanthopterygii)
B. Allner, GOBIO GmbH; M. Hennies, Tecomedical Development; M. Willner,
IBACON GmbH; T. Schmidt, Hochschule Fresenius; C. Lerche, P.
Stahlschmidt-Allner, Gobio-GmbH
Vitellogenin (VG) is usually synthesized in females under the control of
17ß-estradiol and serves as nutrient for the developing embryos and larvae. Its
induction in males and juveniles is considered as a reliable indicator of estrogenic
disruption, and is widely used as bio indicator for xenoestrogens in the aquatic
environment. Traditional assays for assessing VG induction and screening for
endocrine active substances are basing on body homogenates and/or serum samples
and therefor need a large number of animals. Herein we report a novel
enzyme-linked immunosorbent assay (ELISA) specifically designed to measure
VG content in swab samples of the skin mucus of perciform fishes, allowing a
non-destructive sampling procedure that enables parallel studies to be performed
concomitantly with the determination of VG induction. The assay is sensitive
enough to detect VG levels as low as 0.5 ng/mL, even allowing the detection of
basal VG values expressed in the mucus of female bluegills (Lepomis
macrochirus). Exposure to 17ß-estradiol (E2) at 1 μg/L showed high levels of VG
induction already at the 1st day, and a noticeable induction of VG even at 200 ng/L.
To demonstrate the feasibility of the mucus VG test in comparison to the Fish
Juvenile Growth Test (OECD 215), exposure of bluegills to bisphenol-A (BPA)
was maintained for 28 days. This exposure to 600 μg/L and 1000 μg/L showed
induction of VG even at the lowest tested concentration already at day 4, with the
highest values obtained at day 7. These results proved that swab sampling
employed for the ELISA permits other assay to be performed without hindrance,
without depletion of the sampling pool. Our results demonstrate that a sensitive,
stable and reliable ELISA has been developed to measure VG induction in the skin
mucus of Perciformes with a non-destructive and simple sampling technique, with
tremendous potential for novel approaches in toxicological assessment of
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estrogenic disruption.
WE014
Global data requirements for vertebrate testing of pesticides: Opportunities
for best practise and harmonisation
n. burden, NC3Rs; S.K. Maynard, Syngenta / Environmental Safety; L. Weltje,
BASF SE / Agricultural Centre; M. Fryer, CRD HSE; J.R. Wheeler, Dow
Agrosciences
Most new pesticide active substances and their products are developed for global
use. Consequently, environmental data packages are developed to meet all the data
requirements of the regions and countries for which registration is intended. These
different geographies often have varying needs, requiring different and sometimes
duplicative testing. Such requirements can greatly increase the number of vertebrate
animals used without necessarily increasing the quality or utility of information for
decision making. Here we review the global vertebrate data requirements for the
major regions. This analysis is used to inform: (a) Recommendations for best
practise to reduce the overall numbers of animals within current requirements, and
(b) Highlight priorities for better global harmonisation. Such approaches could
contribute to the development of short- and long- term strategies to reduce
vertebrate animal testing for the global registration of pesticides, without
compromising environmental protection.
WE015
PBT assessment of Personal Care Products
S. Cassani, University of Insubria / DiSTA; A. Sangion, DiSTA; F. Marzetta,
University of Insubria / QSAR Res Unit Environ Chem Ecotox Department of
Theoretical and Applied Sciences DISTA; P. Gramatica, University of Insubria /
DiSTA
During the last years, several organic ingredients in Personal Care Products (PCPs)
became compounds of increasing environmental concern, mainly because they are
commonly detected in receiving waters. PCPs are widely used all over the world in
order to obtain benefits in everyday life and to improve the quality of several
products. However, there is limited understanding of how these emerging
contaminants may affect aquatic wildlife communities. Some of these PCPs contain
also endocrine disrupting compounds, and many of their other adverse effects are
essentially unknown. In fact, data on persistence, bioaccumulation and toxicity are
lacking and their environmental behavior need to be further investigated. Moreover,
the determination of all the dangerous properties, required by REACh and
Cos-me-tics Directive (Council Directive 76/768/EEC), is a long and difficult task
and thus it is very important to have tools to quickly highlight the most hazardous
compounds, focusing the experiments only on the prioritized compounds.
Quantitative Structure-Relationship (QSAR) models, can predict missing data for
the unknown activities and properties necessary to prioritize chemicals. Using
QSAR models, in this study we have screened the potential cumulative PBT
(persistence, bioaccumulation, toxicity) behavior, the persistence and the
(eco)toxicity of hundreds of PCPs. More than 500 chemicals such as flavor and
fragrance agents, hair dyes ingredients, parabens, phthalates and sunscreen agents
have been screened with different models and tools. The PBT assessment has been
carried out with the Insubria PBT Index and the US-EPA PBT Profiler. The PCPs
identified as PBTs in agreement by the two methods have been specifically
evaluated for their persistence by the Global Half-Life Index (GHLI) model
included in QSARINS and for toxicity by a specific QSAR model, developed
ad-hoc for personal care products, for the prediction of acute toxicity in Pimephaes
promelas. Particular attention has been devoted to the study of Applicability
Domain of our models. Concluding, the potential environmental hazard of a big
number of PCPs ingredients has been studied assessing their potential PBT
behavior, persistence and fish toxicity. A priority list is therefore proposed,
including the potentially most hazardous personal care products ingredients.
WE016
Use of a holistic approach in validation: QSAR models versus experimental
data
P. Bicherel, F. BAUER, KREATiS; F. Sahigara, P. Thomas, CEHTRA SAS
There is a strong and recognised relationship between fugacity, chemical activity
and toxicity for narcotic substances (MoA 1 and 2)1,2. High Accuracy Quantitative
Structure Activity Relationships models (HA-QSARs)3 have been developed such
that these thermodynamic laws are embedded in the algorithms. Thus using a
cascade approach each endpoint (eg. Water Solubility) can be determined from
another endpoint (eg. log KOW) providing results as good as those from quality
experimental studies. One of the uses of HA-QSARs is to use a combination of
several experimental endpoint values (eg. fish and algae toxicity, log KOW and water
solubility) to calculate a thermodynamically related endpoint (eg. daphnid toxicity)
thereby creating a set of results for the same endpoint. By combining the accuracy
of the model and the reliability of the original experimental values, this method,
called “the holistic approach”, can be used to validate or invalidate experimental
studies. This approach can also be used as a powerful tool to increase accuracy and
validate HA-QSARs. Case studies are provided. References: 1. ECETOC
Technical Report No. 120, 2013. Activity-Based Relationships for Aquatic
Ecotoxicology Data:Use of the Activity Approach to Strengthen MoA Predictions.
ECETOC Technical Report No. 120. European Centre for Ecotoxicology and
Toxicology of Chemicals. 2. Mackay D., Arnot J.A., Petkova E.P., Wallace K.B.,
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Call D.J., Brooke L.T., Veith G.D. (2009) The physicochemical basis of QSARs for
baseline toxicity. SAR QSAR Env. Res. 20(3-4), 393-414. 3. iSAFERAT® (In
Silico Algorithm For Environment Risk Assessment and Toxicity).2014.
iSAFERAT® v.1.1. \n
WE017
High Accuracy QSARs for the prediction of acute and chronic aquatic toxicity
P. Thomas, CEHTRA SAS; P. Bicherel, KREATiS; F. Sahigara, CEHTRA SAS
The thermodynamic relationship between the chemical activity and the toxicity of
narcotic chemicals has recently been hypothesised by Mackay et al in 20091. In
2013, an ECETOC task force carried out an extensive project on a large existing
dataset to validate Mackay’s hypothesis that the chemical activity can be used to
accurately predict the toxic effects in aquatic species. The task force tentatively
proposed a relationship for acute and chronic effects for MoA1 substances and this
was recently made available as ECETOC Technical Report 120 2. Using these data
as a starting point, KREATiS extensively reworked these tentative algorithms and
created the first High Accuracy QSARs (HA-QSARs) 3 with R2>0.95 for acute
ecotoxicity to Fish, Daphnia and Algae. Once the acute toxicity QSAR results had
been demonstrated to be at least as accurate as experimental data for MoA1
substances, the work was then extended to MoA2 substances to see if similar levels
of accuracy could be obtained. Further work was also initiated on the chronic
toxicity endpoints for MoA1 substances (where metabolism and analytical issues
could significantly influence the experimental results and therefore accuracy in
predictions). Future developments including the understanding of Acute to Chronic
Ratios (ACR) will be explored. Keywords: narcotics; acute toxicity; chronic
toxicity; QSAR References: MacKay D, Arnot J, Petkova E, Wallace K, Call D,
Brooke L, Veith G. 2009. The physicochemical basis of QSARs for baseline
toxicity. SAR and QSAR in Environmental Research 20:3, 393-414. ECETOC
Technical Report No. 120, 2013. Activity-Based Relationships for Aquatic
Ecotoxicology Data: Use of the Activity Approach to Strengthen MoA Predictions.
iSAFERAT® (In Silico Algorithm For Environment Risk Assessment and
Toxicity).2014. iSAFERAT® v.1.1.
WE018
Automatic counter and characterization in ecotoxicology assays
S. Abreu, University of Aveiro / Dep Biology CESAM; M. Oliveira e Silva, R.E.
Martins, University of Aveiro / DETI IEETA; A.M. Soares, Universidade de
Aveiro / Department of Biology and CESAM
One of the most worldwide bioassays used in ecotoxicology to evaluate effluents
and contaminated waters is performed with Daphnia, where most of the acute tests
require a repetitive and time consuming counting procedure, aiming endpoints such
as “reproduction”, “immobility” or “lethality”. We present a new technology for
counting organisms embedded in a solution (e.g. Daphnia in ecotoxicology assays)
based on organism serialization and conduction along a tubular cell passing through
an electronic optical detector. The generated analogue optical signal is then
processed by a computational system to perform the organism counting and,
eventually, a chromatic classification (to infer its morbidity/mortality). With this
technology it is possible to adjust the light chromatic emission, aiming an enhanced
organism/solution contrast for counting purposes or, alternatively, to filter away the
characteristic green colour of the organism algae food (enhancing the quality of the
chromatic classification of the organism). This technology allows a real-time
counting of organisms present in a solution with a fully automatized procedure, thus
avoiding current error-prone “manual” counting and operator fatigue; thus,
enhancing data quality and significantly reducing global procedure time. Chromatic
classification of organisms may also allow better data results as it will give
objective indication of each organism morbidity/mortality state. It is also possible
to simultaneously process several solutions in a multi-counter realization of this
apparatus.
WE019
RTgill-W1 cell line assay to test for acute toxicity of effluents
M. Knöbel, Eawag, Swiss Federal Institute of Aquatic Science and Technology /
Environmental Toxicology; K. Schirmer, Eawag / Environmental Toxicology
We established the rainbow trout (Oncorhynchus mykiss) gill cell line, RTgill-W1,
assay as a fast and inexpensive means to predict fish acute toxicity for organic
industrial chemicals. The outcome of the cell line assay compared very well not
only to the fish acute toxicity test results but also to results obtained in the zebrafish
(Danio rerio) embryo toxicity test, which has meanwhile been accepted as the
OECD test guideline 236. The success of the RTgill-W1 cell line assay has led to a
CEFIC-LRI/UK-NC3Rs-supported round-robin study to bring this assay closer to
the same level of international acceptance as the embryo and fish acute toxicity test.
One question raised in this context was if the RTgill-W1 cell line assay can also be
used to predict fish acute toxicity of effluents. Assessing effluents with such an
animal-free method would be highly desirable: it is estimated that in North America
alone, about three millions of fish are sacrificed annually for whole effluent testing.
In fact, several previous studies have indicated that, indeed, the RTgill-W1 cell line
is suitable for such an application. For example, Dayeh, Schirmer and Bols [2002,
Water Research, 36: 3727-3738] introduced a protocol with which they tested
whole-water effluents from a paper mill over the course of one year in both the
RTgill-W1 cells and the fish acute toxicity test using rainbow trout. Out of sixteen
samples assessed, only one was toxic to rainbow trout and this was also the one
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causing cytotoxicity in RTgill-W1 cells. In light of this and recent requests to use
the RTgill-W1 cell line for whole water effluent testing, we have set-up the method
in which salts of the tissue culture medium, L-15/ex, are added to pre-filtered raw
effluent samples to establish isotonic conditions for direct cell exposure. Inasmuch
as effluents samples nowadays are rarely acutely toxic, we spiked the effluent
samples with 3,4-dichloroaniline as reference compound, demonstrating that the
cell line can detect acutely toxic chemicals despite the complex matrix of an
effluent sample. We are currently exploiting this method to test effluents of
different origin and compare the effects observed in the cells also with those elicited
by the same samples in zebrafish embryos [ISO 15088:2007(E)]. Demonstrating
the ability of the RTgill-W1 cell line assay to sensitively respond to raw effluents of
different origin will be an attractive complement to assessing single chemicals for
acute toxicity.
WE020
Cyto and genotoxicity of two industrial wastes on coelomocytes of Eisenia
fetida
S. Curieses; m. saenz, Universidad Nacional de Lujan CONICET; J. Alberdi,
UNLU; W.D. Di Marzio, Universidad Nacional de Lujan-CONICET
The management of industrial wastes is an important economic and environmental
problem. The presence of pollutants in industrial waste can produce genotoxic
activity in several species. Thus, evaluation of the toxic and genotoxic potential of
industrial wastes towards organism is acquiring a particular significance. The
earthworm Eisenia fetida is model specie in toxicity studies. Single-cell
electrophoresis (SCGE) assay was used for detecting DNA damage in the
coelomocytes of earthworms. Coelomocytes were exposed to in vivo and ex situ
conditions to determinate the genotoxicity of two industrial wastes. The industrial
wastes corresponding to foundry sand, related to metallurgical activity, and sludge
produced by cosmetic industry. The objective of present work is evaluate cyto and
genotoxic potential on coelomocytes of earthworms exposed to in vivo or ex situ
conditions, using two industrial wastes as a whole or its aqueous leachate,
respectively. For the ex situ exposures the coelomocytes were exposed to aqueous
leachate of each waste during 1 h. For the ex situ exposures the earthworms were
exposed to solids wastes during 7 and 14 days. The cytotoxicity was determined by
Trypan blue dye. The SCGE was performed to assess the genotoxicity of aqueous
leachate and solid wastes. The results shows solid wastes and its aqueous leachate
increase levels of DNA damage. The study indicate the importance of
implementing into environmental monitoring genotoxicity test together classical
physicochemical analysis for regulate the final disposal of industrial wastes.
WE021
Genotoxic potential of insecticide imidacloprid evaluated at different test
organisms
Y. Ansoar-Rodríguez, UNESP- São Paulo State University / Biology; C.
Christofoletti, UNIARARAS Hermínio Ometto Foundation; A. Marcato, J.
Correia, UNESP-São Paulo State University / Biology; J. Pedro-Escher,
UNESP-São Paulo State University / Bilogy; O. Bueno, UNESPCEIS-Center of
Study of Social Insects; O. Malaspina, Universidade Estadual Paulista UNESP; R.
Costa Ferreira, UNESPCEIS-Center of Study of Social Insects; C. Fontanetti,
UNESP-São Paulo State University / Biology
The indiscriminate use of pesticides has become a serious environmental concern.
Being one of them, the imidacloprid (IMI) is one of the most widely used world
wide. In Brazil, it is used in sugarcane, citrus, cotton, and coffee crops. During
2010, in Brazil, 1.934 tons of IMI were sold, mostly to be used in sugarcane crops.
The aerial application of this insecticide has been associated with the death of bees,
which has led to its prohibition. Currently open to re-evaluation, the aerial
application of pesticides is prohibited during flowering and when bees are foraging
on any type of crop due to its negative effects. Several studies have examined the
toxicity of IMI as well as its possible ecological effects. However, few studies have
examined its toxicity at the genetic level. This is one of the biggest challenges for
the scientific community, who is concerned about the impacts of these
contaminants on the environment and human health. The use of live organisms
(bioindicators) can reveals the presence of stressors from environmental pollutants
and allows the use for monitoring their negative effects. Among them, the plants
and aquatic animal are considered as excellent genetic models to detect
environmental mutagens. In this study, we evaluated the effects of IMI above the
genetic material in the plants Allium cepa and Tradescantia pallida and in the fish
Oreochromis niloticus following exposure to different concentrations of this
insecticide. Allium cepa seeds, inflorescences of T. pallida and O. niloticus
erythrocytes were used. The results in A. cepa assay and T. pallida micronuclei
(MN) test, demonstrated that the IMI induced chromosomal alterations and
increased the frequency of MN. The results in O. niloticus erythrocytes for comet
assay demonstrated induction the primary damage on the DNA by increasing the
frequency of strand breaks and alkali labile sites in the concentrations tested. The
results from the MN and other nuclear alterations (NA) test in O. niloticus
erythrocytes indicates the IMI did not cause a significant increase in MN frequency
and if of some NA as blebbed nuclei (BL) e notched nuclei (NT) in the higher
concentration used. Summarizing IMI was genotoxic in plants and induced primary
DNA damage but no damage at the chromosome level in O. niloticus erythrocytes.
These factors should be taken into account when applying this pesticide.
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WE022
Characterisation of the in vitro RTgutGC spheroid model: suitability as an
ecotoxicology tool?
L.M. Langan, Biological Sciences; S.F. Owen, AstraZeneca / Safety Health
Environment; S. Jackson, W. Purcell, Plymouth University / School of Biomedical
Biological Sciences; A.N. Jha, Plymouth University / Biological Sciences
The bio-activation of toxicants is the physiological route by which chemicals are
metabolized into reactive components. Logically, the evaluations of in vitro
toxicology should be preformed on cell derived systems which have adequate and
relevant metabolic activity. Adding to this, the model should represent a relevant
route of exposure. The gastrointestinal tract is the primary route of exposure to
environmental toxins located in food chains and the rainbow trout gastrointestinal
derived cell line RTgutGC has been suggested as a potentially suitable model for in
vitro toxicology testing. However, its metabolic activity in terms of ability to take
up and detoxify specific compounds has not been characterised. Two 3D cell
culture systems were used and exposed to environmentally relevant concentrations
of copper over a 72h exposure, and compared to a previous in vivo study. Metabolic
activity in the gut cell line was quantified using EROD and epoxide hydrolase (EH)
activity as indicators of the cell line’s capacity for xenobiotic metabolism of both
drugs and PAH’s. GST activity was investigated to identify whether the cell line
was capable of phase II metabolism, in both monolayer and spheroid forms. Initial
results indicate that both the spheroid form and monolayer form of the cell line is
metabolically active for both CYP and EH, with the spheroid form showing higher
relevant activity. Copper exposure in the spheroids shows an increase over time as
expected, with a similar response noted in the inserts. There was no significant
differences in the recorded copper concentrations in the fluid/media of the spheroid
culture and the insert culture potentially indicating a similiar metabolic uptake of
the metal. This will be investigated further.
WE023
Toxicity of the endocrine disruptor nonylphenol in plant development at
environmental concentrations
M. Catala Rodriguez, P. Morales, Universidad Rey Juan Carlos / Biology and
Geology Physics and Inorganic Chemistry; S. Esteban, Universidad Rey Juan
Carlos / Area de Medicina Preventiva y Salud Pública; H. Cortés, Universidad Rey
Juan Carlos / Biology and Geology Physics and Inorganic Chemistry; Y. Valcárcel,
Universidad Rey Juan Carlos / Department of PreventiveMedicine Public Health
Immunology and MedicalMicrobiology
In recent years there is a growing concern among the scientific community about
the presence of the so-called emergent pollutants in waters of different countries,
especially those that have the ability to alter the hormonal system
(endocrine-disrupting compounds). One of the substances found almost
ubiquitously and in higher concentrations is the alkylphenol nonylphenol. The aim
of this work is to assess the acute and sub-chronic toxicity of environmental
concentrations of nonylphenol in riparian vascular plant development using spores
of the fern Polystichum setiferum and a biomarker-based approach: mitochondrial
activity (biomarker of cell viability), chlorophyll (plant physiology) and DNA
content (growth). Mitochondrial activity and DNA content show that nonylphenol
induces acute and sub-chronic toxicity at 48 h and a week. Significant effects are
observed in both biomarkers in fern spores at ng/L but chlorophyll autofluorescence
shows little changes. The inhibition of germination by natural allelochemicals has
been reported to be related with the active hydroxyl group of phenolic compounds
and largely independent of the structural nucleus to which it is attached. Results
presented in this study suggest that environmental concentrations of nonylphenol
could interfere with higher plant germination development by mimicking natural
allelochemicals likely posing ecophysiological risks.
WE024
Semi-automated detection of goitrogenic compounds using transgenic
zebrafish embryos and the VAST BioImager platform
S. Jarque, Masaryk University / Faculty of Science RECETOX; E. Fetter,
Department of Bioanalytical Ecotoxicology; M. Pipal, Masaryk University /
RECETOX Research Centre for Toxic Compounds in the Environment; M.
Smutna, Masaryk University Faculty of Science RECETOX; L. Blaha, Masaryk
University, Faculty of Science / Faculty of Science RECETOX; S. Scholz,
Helmholtz Centre for Environmental Research / Department of Bioanalytical
Ecotoxicology
The thyroid metabolism plays a crucial role in various metabolic, behavioral and
developmental processes such as growth and maturation. However, there is very
little knowledge on environmentally relevant pollutants that may interfere with
thyroid signaling and corresponding mechanisms of action. Gene expression
changes of thyroid hormone synthesizing genes can be used as an endpoint to detect
thyroid disruption. In order to facilitate an easy and fast detection of gene
expression alterations in zebrafish embryos, we used the transgenic zebrafish line
tg(tg:mCherry) combined with the VAST (Vertebrate Automated Screening
Technology) BioImager platform. While the strain tg(tg:mCherry) reflects the
expression of thyroglobulin gene encoding the thyroid hormone precursor, the
VAST system allows an easier and relatively fast handling of zebrafish embryos
compared to manual procedures. The tandem was shown as efficient for the
screening and detection of compounds with goitrogenic activity, as it is disclosed
by the dose-response increases of fluorescence signal in fish embryos after
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exposure to a number of prototypical model thyroid endocrine disrupters such as
ethylenethiourea, sulfamethoxazole, potassium perchlorate, phloroglucinol,
resorcinol and 6-propyl-2-thiouracil. The present approach may be also applied for
the assessment of potential thyroid disrupting activities associated to environmental
samples. For example, preliminary data suggest positive responses in complex
extracts of cyanobacteria and their toxins (microcystins), which represent a major
environmental problem during nutrient pollution induced by freshwater algal
blooms.
WE025
Endocrine-disrupting potentials of equine estrogens in the medaka Oryzias
latipes: in silico and DNA microarray studies
K. Arizono, Prefectural University of Kumamoto / Faculty of Env Symbiotic
Science; M. Uchida, Mizukibiotec; H. Ishibashi, Shokei University Junior College /
Department of Food and Nutrition; Y. Ishibashi, Prefectural University of
Kumamoto / Faculty of Environmental and Symbiotic Science
Although several previous studies have demonstrated the presence of equine
estrogens in the aquatic environment, limited data are currently available on the
endocrine-disrupting potentials in fish and the risks they pose to aquatic organisms.
To investigate the interactions of major equine estrogens equilin (Eq) and equilenin
(Eqn), as well as their metabolites 17α-dihydroequilin, 17β-dihydroequilin,
17α-dihydroequilenin, and 17β-dihydroequilenin, with the estrogen receptor α
(ERα) of medaka (Oryzias latipes), a three-dimensional model of the
ligand-binding domain (LBD) of ERα was built in silico, and docking simulations
were performed. The docking simulation analysis indicated that the interaction of
17β-dihydroequilenin with the ERα LBD is the most potent, followed by those of
17α-dihydroequilin and 17β-dihydroequilin, whereas those of Eq and Eqn were
least potent. We further analyzed gene expression profiles in the livers of male
medaka exposed to Eq and Eqn. A DNA microarray representing 6000 genes
revealed that 24-h exposure to Eq and Eqn (100 ng/L) upregulated the expression of
6 and 34 genes in the livers of males, respectively. Genes upregulated by Eq
included the estrogenic biomarker genes vitellogenins and choriogenins, suggesting
the estrogenic potential of Eq. In contrast, Eqn exposure upregulated several
cancer-related genes, such as mediator complex subunit 16 and RAS oncogene
family members, suggesting a carcinogenic potential for Eqn. These results suggest
that equine estrogens may have not only endocrine-disrupting potentials via the
ERα signaling pathway but also carcinogenic potency in male medaka.
WE026
Proposal for a sub-lethal toxicity test using zebrafish embryo
A. Wigh, UMR CNRS LEHNA; S. Bony, Université de Lyon; A. Devaux,
Université de Lyon-ENTPE; A. Gonzalez-Ospina, Degremont / Degremont
Respecting the principles of the 3 R’s (reduce, refine, replace), the FET test, which
uses the zebrafish (Danio rerio), was basically designed as an alternative to the fish
acute toxicity test to determine acute toxicity of chemicals or environmental
samples on embryonic stages. In the FET, only lethal endpoints are used to
calculate a LC50 value after 96h of exposure. The design of the test easily allows to
record additional endpoints such as sub lethal and teratogen events. This work aims
to integrate these parameters using a new calculation method resulting in a so called
“FET index” (iFET). This complementary approach is proposed for the assessment
of sub-acute hazards, particularly relevant to evaluate a chronic toxicity risk for low
and/or multi contaminated environmental samples. The method is first tested with
three different chemicals 3.4-dichloroaniline (3.4-DCA), methyl
methanesulphonate (MMS) and cadmium, as well as two WWTP effluents (a
Biologically Treated Effluent (BTE) and the same followed by ozonation
(BTE+O3). In samples studied here, LC50 was not calculable. Thus, the percentage
of affected embryos based on both FET and iFET is given and the classic FET
scores are compared with the iFET scores through colour grades. As a negative
control, ISO water results in very similar scores with both systems. In the 3.4-DCA
sample (3.7 mg/L), the average mortality (44%) results in a medium risk scoring at
the end of the test. When applying the iFET calculation, this percentage rises up to
71.33% and characterizes an excessive risk. A low risk is observed with the iFET in
the WWTP samples BTE and BTE+ O3 (conc. from 6.875 to 100% and 27.5 to
100%, respectively) whereas some of these samples are considered without risk
using the classic FET what could lead to an underestimation of the effluent toxicity
risk. So the extended FET enables to detect toxicity with a higher sensitivity, due to
the possibility to take into account sub-lethal effects earlier than embryo’s death.
Since such effects can potentially reduce zebrafish fitness by affecting growth,
survival and reproduction, this extended FET offers interesting perspectives in
aquatic ecotoxicology.
WE027
DAMIER - A research project for the development and application of high
accuracy in-silico models for REACH
P. Thomas, CEHTRA SAS; P. Bicherel, KREATiS; P. ROUSSEAUX, H. OSUNA,
J. DELAFOSSE, Processium; S. Kent, Rovaltain Research Company / Brixham
Environmental Laboratory; S. BETAT, N. DELPIT, Laboratoires des Pyrénées et
des Landes; e. vuillet, ISA
Despite recommendations by the European Chemicals Agency (ECHA) to use
in-silico approaches as an alternative to replace animal testing, the majority of
existing QSAR models have been designed for screening purposes and are therefore
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considered unacceptable to replace experimental studies due to lack of accuracy
and strict validation. This was the basis for proposing DAMIER (stands for
Développement et applications de modèles informatiques pour REACH) research
project which was funded in 2014 under the 17th French FUI (Fonds Unique
Interministeriel) call for projects. The objective of the DAMIER project is to
replace current experimental studies needed for chemicals registration under
REACH regulation using computer modelling of physicochemical and
ecotoxicological properties. This work will involve the development of High
Accuracy Quantitative Structure-Activity Relationship (HA-QSAR) models for
numerous REACH annex VII and VIII endpoints. All the HA-QSARs developed
under this project will be validated following the recommended five OECD
principles for QSAR models1. This poster will provide an overview of the various
research activities allocated over a timeframe of three years amongst all the five
project partners (Two SMEs, KREATiS (co-ordinator) and Processium; the Institut
des Sciences Analytiques (ISA); the Laboratoires des Pyrénées et des Landes (LPL)
and Rovaltain Research Company). A workflow will be provided to get a better
understanding of the collaboration within the project partners, in particular how the
laboratory-based work will be carried out throughout the project work to support
the development and demonstrate the validation of DAMIER HA-QSARs, (for
instance, procuration of data from new, innovative and reliable experimental
methods, some of which generated by DAMIER). Finally, an overview of the
validation strategy of these models will be provided to make them suitable for
registration purposes under REACH. Keywords: DAMIER; QSAR; in-silico;
REACH References: OECD principles for the validation, for regulatory purposes,
of (Quantitative) Structure-Activity Relationship models http://www.oecd.org/env/ehs/risk-assessment/37849783.pdf
WE028
Generation of reactive oxygen species in a fish cell line and two mammalian
cell lines after exposure to acid mine water.
O.T. Iji, University of Pretoria / Department of Paraclinical Science; J.C. Serem,
M.J. Bester, University of Pretoria / Department of Anatomy Faculty of Health
Sciences; E.A. Venter, J.G. Myburgh, L.J. McGaw, University of Pretoria /
Department of Paraclinical Science
Reactive oxygen species (ROS) production and resultant oxidative stress (OS) has
been implicated as a pathway of toxicity in aquatic animals exposed to pollutants. In
this study, we quantified ROS production in a cellular model, using two mammalian
cell lines (C3A human liver and Vero monkey kidney cells) and a fish gill cell line
(RTgill-W1) following exposure to acid mine drainage water (AMD). In situ
physicochemical measurements were recorded and water samples collected from a
typical AMD-polluted stream in the Mpumalanga Province, South Africa. Water
samples were collected before (untreated water) and after the treatment
(neutralised) of the stream by a crude in-stream neutralisation process. Water
chemistry analyses confirmed that the stream was affected by AMD. ROS
production by the three cell lines was determined using the oxidant sensitive
fluorogenic probe, 2′,7′-dichlorofluorescein diacetate (DCFH-DA), following
exposure to varying concentrations of AMD water samples. ROS production
decreased in a dose-dependent fashion with respect to AMD water concentration
(100%, or whole effluent, to 0.781%) for the cell lines. Maximal toxicity index,
expressed as % ROS, was recorded for Vero cells (25.3 %), C3A cells (16.4 %) )
and RTgill-W1 (14%) when exposed to the untreated AMD. , while for the treated
(neutralized) AMD water sample, values were 17.7%, 7.2% and 4.5%, respectively.
ROS levels were consistently greater for untreated AMD water when compared to
the treated (neutralized) AMD water samples. This may be related to the presence
of metals especially (Al, Zn, Fe) from the stream which showed values that, in some
cases, were much higher than maximum recommendable values established by
South African legislation for receiving stream waters. This cell culture method
could be used for the monitoring of ROS generation (or oxidative stress) causedby
AMD.
WE029
Can fish embryo toxicity (FET) test with three-spined stickleback
(Gasterosteus aculeatus) show the similar transcriptional response
demonstrated in acute toxicity test?
H. Watanabe, National Institute for Environmental Studies / Center for
Environmental Risk Research; M. Sebire, Cefas; T. Bean, Centre for Environment
Fisheries and Aquaculture Science / Environment and Animal Health; P. Antczak,
University of Liverpool / Institute of Integrative Biology; T. Williams, University
of Birmingham / School of Biosciences; D. Hartnell, Centre for Environment
Fisheries and Aquaculture Science / Environment and Animal Health; M. Maisano,
University of Messina; I. Katsiadaki, Cefas / Environment and Animal Health
The three-spined stickleback (Gasterosteus aculeatus) is a useful sentinel species in
chemical assessment particularly for detecting endocrine disruptors (EDs). As with
the other test fish species, thus far juvenile and adult fish have been mainly used in
regulation for both EDs and toxicity testing; however, in compliance with animal
welfare, it is necessary to develop alternative tests and reduce the use of adult fish in
toxicology. For zebrafish, the fish embryo toxicity (FET) test has already been
adopted as an OECD test guideline (TG236) demonstrating a good correlation on
lethal toxicity data when compared to fish acute toxicity test (TG203). Here we
present the three-spined stickleback FET protocol for the first time, including
additional endpoints (gene expression studies) that could provide an insight not
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only on toxicity but also on chemical mechanism of action. Our overall aim was to
investigate if the fish embryos are capable of expressing at least partly the
signalling pathway from molecular initiating event to adverse outcome. More
specifically, following short-term exposure experiments using adult female
sticklebacks, where hepatic global gene expression was studied (Agilent arrays) in
combination with computational analysis, we identified differentially expressed
genes for ten chemicals at environmentally relevant concentrations. These include
benzo(a)pyrene, cadmium, dibutyl phthalate, 17α-ethynylestradiol, fluoxetine,
gemfibrozil, ibprofen, levonorgestrel, polychlorinated biphenyl 118 and triclosan.
Computational analysis was used to identify genes that showed high accuracy in
predicting the chemical exposure to a specific chemical; this was feasible with a
handful of diagnostic genes for six of the ten chemicals. In this study, we exposed
fertilized stickleback eggs to the six chemicals (cadmium, dibutyl phthalate,
fluoxetine, ibuprofen, 17α-ethynylestradiol and levonorgestrel) at the same
concentrations as in the short-term adult exposures, for 9 days (the time needed for
the stickleback embryo to reach the self-feeding stage). At the end of the FET test,
the hatched embryo (larvae) was subjected to real-time reverse transcription PCR
for all diagnostic genes. Then the results were compared to those obtained using
adult fish (liver transcriptomics), enabling us to discuss the potential replacement of
juvenile/adult fish testing by embryo tests.
WE030
Applicability of the mode of action concept for sensitivity categorization of
aquatic ecotoxicological data
M. May, Fraunhofer ITEM / Chemical Risk Assessment; W. Drost, Federal
Environment Agency (UBA) / Chemicals; S. Germer, German Federal
Environment Agency; T. Juffernholz, German Federal Environment Agency
(UBA) / Biological and Chemical Safety; S. Hahn, Fraunhofer ITEM / Chemical
Risk Assessment
For environmental risk assessment predicted no effect concentrations (PNEC) for
each compartment are derived representing concentrations below which no
unacceptable effects are expected. The PNECs are usually derived from laboratory
effect studies by applying an assessment factor on the lowest determined effect
value. Based on the animal welfare concept and to avoid animal experiments (Art.
13, Art. 25), the REACh Regulation (EC 1907/2006) provides several options to
avoid the chronic fish test. 240 substances from the OECD eChemPortal and ICS
database of the German Federal Environment Agency have been analysed for
sensitivity differences between Daphnia and fish to evaluate whether and when
chronic fish tests can be avoided without underestimating environmental hazard.
Only studies conducted according to the European Union Technical Guidance
Documents were considered. The result showed that species sensitivity in chronic
testing is associated with sensitivity in acute testing. A categorization system for
acute sensitivity comparison was proposed that may support the integrated testing
strategy. The aim of this study was the evaluation of the mode of action (MoA)
concept according to Verhaar to investigate refinement options for chemicals and to
check the applicability for substances that exert a specific mode of action by
interacting with certain receptors (e.g. pesticides). MoA assignments were made
using OECD tool box. Substances allocated to MoA3 appeared to be more sensitive
to fish in acute and chronic testing whereas substances allocated to MoA1 and
MoA2 were in average slightly more sensitive to Daphnia. However, overall the
evaluation suggested that a distinct species sensitivity is probably not associated
with a specific MoA class. The results further suggested that the acute sensitivity
comparison system can be applied independent of the MoA class and is also
applicalble for substances allocated to MoA4. Furthermore, acute to chronic ratios
were derived for fish and Daphnia data for each MoA class.
WE031
The fathead minnow embryo as a model for the development of alternative
testing methods in ecotoxicology
S. Böhler, COS Centre for Organismal Studies; S. Oberrauch, University of
Heidelberg / COS Centre for Organismal Studies; T. Braunbeck, University of
Heidelberg / Centre for Organismal Studies
The fathead minnow (Pimephales promelas) is one of the three most common
OECD test species together with the zebrafish (Danio rerio) and the Japanese
medaka (Oryzias latipes). However, relatively little is known about the
development, even though the fathead minnow has extensively been used for
toxicological testing. After the adoption of the fish embryo toxicity test (FET) with
the zebrafish as the official OECD test guideline 236, it seems essential to adapt the
zebrafish FET protocol to other OECD species to broaden the applicability of the
test. Prior to standardisation, it is important to clearly identify the developmental
stages from fertilization to hatching and even beyond both macroscopically and
histologically which are of toxicological relevance. Therefore, the primary purpose
of this study was to provide a detailed overview of fathead minnow normal
development. In order to elucidate pathological variability in fathead minnow
development, the adapted fathead minnow FET was carried out for the known
teratogens isoniazid, ethanol, caffeine and hydroxyurea; in addition to acute and
sublethal effects in embryos, data for teratogenicity were recorded. Since part of the
tested teratogens are known to provoke skeletal abnormalities, the development of
cartilaginous and bony elements in the head region of the fathead minnow embryo
was studied by means of specific histological analyses and compared to the normal
development of the fathead minnow skeleton. For this end, fish exposed to the test
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chemicals were stained to identify malformations of cartilage and bone in the head
region of the fathead minnow embryo after termination of the FET. Malformations
were recorded and compared to existing zebrafish data. Keywords: ecotoxicology,
fathead minnow embryo, FET, teratogenicity
WE032
Development and characterisation of the first immortalised humpback whale
cell line
M. Burkard, Griffith University / Southern Ocean Persistent Organoic Pollution
Program; D. Whitworth, The University of Queensland / School of Veterinary
Science; K. Schirmer, Eawag / Environmental Toxicology; S.M. Bengtson Nash,
Griffith University / Southern Ocean Persistent Organic Pollutants Program
SOPOPP
Polar foraging humpback whales (Megaptera novaeangliae) are dependent on a
lipid-rich diet and accumulated lipid stores to undertake the longest migration and
associated period of voluntary fasting, known in any mammal. This extreme
life-history leads to an elevated risk of Persistent Organic Pollutants (POPs)
accumulation and toxicity. Measuring the toxicological impact of POPs on wild
populations of humpbacks is a greater challenge in chemical risk assessment. New
and stable methods are required to study humpback whale species-specific
sensitivity and cellular responses. Herein, we report for the first time the
immortalisation of humpback whale cell lines. Primary fibroblasts were derived
from dermal biopsies using a primary explant method. Cells of the second passage
were transfected with a plasmid encoding the simian virus (SV40) large T antigen
and incorporated hygromycin resistance. Successfully selected cells were cloned
and cell lines were continuously subcultured with hygromycin selection. In
obtained cell lines, the presence of the introduced plasmid was verified by PCR.
The cell lines have been propagated eight times and showed positive
immunoreaction to mouse anti-SV40T. This indicates stable introduction of the
plasmid into the chromosomal DNA. Cloned cell lines will be further characterized
including telomerase activity and telomere length. Further, the comparison to
non-immortalised fibroblasts of different passages will reveal the natural telomere
length and its temporal shortening dynamics. Overall, we present research toward a
novel infinite cell line to provide more accurate and reproducible approaches
towards chemical risk assessments of southern hemisphere humpback whales.
WE033
Ready-to-use recombinant yeast assays for in-field detection of endocrine
disruptors
M. Bittner, Masaryk University, Fac. of Science / Faculty of Science RECETOX; S.
Jarque, Masaryk University / Faculty of Science RECETOX; K. Hilscherova,
Masaryk University, Faculty of Science, RECETOX / RECETOX Research Centre
for Toxic Compounds in the Environment
Recombinant yeast assays (RYAs) constitute a suitable tool for the environmental
monitoring of compounds with endocrine disrupting activities, notably
estrogenicity and androgenicity. Conventional procedures require yeast
reconstitution from frozen stock, which usually takes several days and demands
sterile conditions and additional equipment. With the aim of applying such assays
to field studies and making them more accessible to less-equipped laboratories, we
have optimized RYA by the immobilization of recombinant Saccharomyces
cerevisiae cells using two different strategies – immobilization into biopolymers
(gelatin, Bacto agar, and Yeast Extract-Peptone-Dextrose) and freeze-drying.
Among the three biopolymers, gelatin showed the best results for both yeast strains
for the detection of Androgen Receptor agonists (AR-RYA) and Estrogen Receptor
agonists (ER-RYA). AR-RYA was characterized by a limit of detection (LoD),
EC50 and induction factor (IF) of 1 nM, 2.2 nM and 51, respectively. These
parameters were 0.4 nM, 1.8 nM, and 63, respectively, in case of ER-RYA. Yeast
immobilized in gelatin retained viability and sensitivity for more than 90 days of
storage at 4°C. Freeze-dried yeast showed comparable sensitivity to RYAs
immobilized in gelatin and shelf-life longer than 10 months. Both immobilization
strategies reduced the assay duration to only several hours under non-sterile
conditions. Immobilized RYA can be performed either in multiwell microplates or
glass tubes, which allows multiple testing and easy adaptation to existing portable
luminometers for direct in-field applications. This research was supported by the
Ministry of Education of the Czech Republic (LO1214).
WE034
Visualisation of metabolic activities using an integrated living embryo
microarray and Fluorescence Ratiometric Imaging (FRIM) system
F. Zhu, RMIT University / School of Applied Sciences; D. Baker, Vancouver Island
University / International Centre for Sturgeon Studies; J. Skommer, RMIT
University / School of Applied Sciences; M. Sewell, University of Auckland /
School of Biological Sciences; D. Wlodkowic, RMIT University / School of
Applied Sciences
Significant progress in the development of physico-optical oxygen sensors using
luminescence quenching by molecular oxygen has recently been made. Sensing
using such microsensors is, however, still performed in small glass chambers that
hold single specimens and thus not amenable for high-throughput data acquisition.
Moreover, conventional measurements can only be taken along one dimension and
provide classical, averaged results of metabolic activities of an entire specimen. As
such they do not provide any spatial-temporal information of, for example, 2D and
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2D+time oxygen distributions inside the living tissues or medium surrounding the
specimen. These profound analytical limitations restrict fundamental studies on
how abiotic and pharmacological stimuli affect embryonic physiology, the
developmental stage when animals are typically considered to be most sensitive to
environmental perturbations. These drawbacks can, however, be experimentally
addressed by an emerging field of microfluidic Lab-on-a-Chip (LOC) technologies
combined with sophisticated optoelectronic sensors. Lab-on-a-Chip represents a
new direction that may miniaturize and revolutionize research on metabolism and
physiology in vivo. In this work, we present a proof-of-concept approach by using
microfluidic Lab-on-a-Chip (LOC) technologies combined with the latest
generation of sensor foil oxygen detection system. Our prototype device is capable
of immobilising live zebrafish embryos with continuous flow perfusion, while the
sensor uses innovative Fluorescence Ratiometric Imaging (FRIM) technology that
can kinetically quantify the temporal patterns of aqueous oxygen gradients at a very
fine scale based on signals coming from an optical sensor referred to as a sensor
foil. Our preliminary objective was to determine whether the sensor foil oxygen
detection system can be effectively integrated into the chip-based platform and
allow for characterization of oxygen gradients with the accuracy and precision
needed to estimate embryonic oxygen consumption rates in zebrafish embryos. We
demonstrate that by embedding the sensor foils onto the microfluidic living embryo
array system, we were able to perform in situ FRIM on developing zebrafish
embryos. Future integration of microfluidic chip-based technologies with FRIM
technology represents a noteworthy direction to miniaturise and revolutionise
research on metabolism and physiology in vivo.
WE035
Alternative Methods and Study Design Refinements to Reduce or Replace
Animal Use in Wildlife Toxicity Tests
B.A. Rattner, USGS-Patuxent Wildlife Research Ctr / USGS
The development of new and refinement of existing "alternative" testing
procedures (3Rs in toxicology) for assessing effects of chemicals on wildlife
(amphibians, reptiles, birds and mammals) have been limited in comparison to
aquatic species. From a regulatory perspective, one example of a refined testing
procedure is the avian acute oral test (OECD 223) which describes limit dose,
LD50-slope, and LD50-only tests with as few as 14 test subjects. Another such
regulatory example is the tiered testing protocol for the evaluation of candidate
non-toxic shot used in hunting in the United States (Federal Register
62:63608-63615, 1998). Using extant toxicity data, several candidate shot materials
(metals, alloys, polymers) have been approved for use without any animal testing
whatsoever. From a research perspective, data from domestic birds and laboratory
rodents have been employed to design and conduct small-scale sequential dosing
studies to assess toxicity and risk of metals (e.g., vanadium, J Toxicol Environ
Health 69A:331-351, 2006), pharmaceuticals (e.g., diclofenac, Environ Toxicol
Chem 27:2341-2345, 2008) and pesticides (e.g., diphacinone, Environ Toxicol
Chem 30:1213-1222, 2011) in wild birds. Findings from these and other studies
have documented remarkable differences in sensitivity among avian species. This
presentation will review and highlight some of the challenges in making
inter-specific extrapolations, modifying wildlife toxicity tests to reduce animal use,
and employing these data to assess risk.
WE036
Fish-gut-on-chip: Development of ultrathin support for intestinal cell culture
from rainbow trout
C. Drieschner, Department of Environmental Toxicology; M. Minghetti, Eawag /
Environmental Toxicology; P. Renaud, EPF Lausanne School of Architecture Civil
and Environmental Engineering; K. Schirmer, Eawag / Environmental Toxicology
Transwells (permeable membrane inserts for cell culture) are one of the most used
systems to study epithelial barrier functions in vitro. The porous membrane allows
permeability assays, microscopy and transepithelial electrical resistance
measurement (TEER). However, relatively high membrane thickness (25 µm, cell
height ~10 µm) and low porosity (< 1 %) can limit full development and sensitive
measurement of epithelial barrier properties. In this study we report on the use of
newly developed supports for cell culture. Precisely, ultrathin membranes (1 µm)
were composed of aluminum oxide. They feature a porosity of 15% and show
enhanced permeability for marker molecules such as Lucifer yellow, Dextran FD40
and bovine serum albumin. Moreover, we applied impedance spectroscopy, a
non-invasive and lable-free bio-sensing tool, to examine the electrical properties of
epithelial cells during the formation of a monolayer. Herein, we used the
epithelial-like cell line RTgutGC, derived from the hindgut of Rainbow trout, to
recreate the intestinal barrier of fish in vitro. Our results suggest alumina
membranes as biocompatible material for cell culture. The ultrathin membrane,
which is realized in a silicon-chip, can be integrated in transwells and in the future
in microfluidic bioreactors. For transwell cell cultures we observe polarization of
the epithelial cells after 2-3 weeks using confocal microscopy. Impedance
spectroscopy indicates tightening of the epithelial monolayer over time by the
formation of tight junctions. Additionally, impedance spectroscopy provides
information on cell viability, which facilitates the evaluation of toxicant impacts on
barrier properties. To summarize, with the newly developed support for cell culture
we can overcome some of the shortcomings of conventional cell culture membranes
(low permeability, thickness) and allow for more sensitive measurements
(microscopy, impedance spectroscopy).
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WE037
Immortalized human cells: current approach in organ toxicity testing
R. Grillari, University of Natural Resources and Life Sciences Vienna; J. Grillari,
G. Manhart, I. Lämmermann, BOKU University Vienna; M. Uhl, M. Paparella,
Umweltbundesamt Environment Agency Austria; M. FÜRHACKER, WAU
For the detection of emerging contaminants an integrated testing strategy (ITS)
with application of in-vitro bioanalytical tools in the context of adverse outcome
pathways (AOPs) is discussed for the protection of human and environmental
health. However, currently used in vitro test systems show several limitations.
Whereas, normal human somatic cells, albeit expressing cell type specific markers
and functions, show a limited proliferative capacity, human tumor tissue derived
cells in many instances do not express features of the corresponding normal
counterpart cells and thus do not represent the in vivo situation accurately. The aim
of this study was to evaluate the potential of highly differentiated, continuously
growing human cells from the endothelium (HUVEC/TERT7) as well as kidney
tissue (RPTEC/TERT1) for ITS. In a first approach, the cellular response to
chromate treatment was tested using conventional MTT and apoptosis assay as well
as induction of DNA damage using Comet assay or γ -H2AX staining. Additionally,
detection of changes of the cell type specific phenotype or of essential cell cycle
regulators and heat-shock proteins upon treatment with chromate was envisaged.
Moreover, the uptake of chromium into the cells was tested using ICP-MS (total Cr)
and a photometric method (CrVI). As a result, both cell lines reproducibly show
cytotoxic effects of these substances at IC50 values of 7.4 μM and 6.5 μM for
dichromate; this is in line with literature values observed in mouse NIH-3T3 cells
recently. Similarly, both cell lines show a clear increase in γ -H2AX positive cells
as indicator of DNA damage. The induction of heat shock proteins (Hsp27, Hsp70,
and Hsp90) was cell line dependent and effects could be seen for concentrations as
low as low as 0.5 μM of dichromate for RPTEC/TERT1 and 1 μM for
HUVEC/TERT7 cell line. Whereas, no changes in the expression of cell type
specific markers could be observed in RPTEC/TERT1 cells, chromate treatment of
HUVEC/TERT7 cells resulted in changes of the expression level of von Willebrand
Factor, an endothelial cell type specific marker protein. Therefore, we have shown
that human highly differentiated, standardizable cell lines respond to stressors and
might have a high potential as novel in vitro test systems for the detection of
emerging contaminants in the near future.
WE038
Comparative vitellogenin expression in two alternative fish models using
17α-Ethynylestradiol
M. Baron, School of Biological Sciences; C. Dummett, University of Plymouth;
T.B. Henry, Heriot-Watt University / School of Life Sciences; A.N. Jha, Plymouth
University / Biological Sciences
The use of alternative testing strategies is currently receiving world-wide attention
to reduce and ultimately, replace live fish testing. In particular, the zebrafish (Danio
rerio) Fish Embryo Test (FET) has been implemented into OECD guidelines to
assess developmental toxicity to embryonic forms, while larval-stage fish are
commonly used as a sensitive measure of estrogenicity after exposure to endocrine
disrupting chemicals. Three-dimensional tissue culture models offer additional
functionality over conventional in vitro (i.e. single cell; 2-D) systems, in particular,
defined in-vivo like tissue architecture and better cell-cell and cell-matrix
interactions are longer-lived. As such they have the potential to offer a new in vitro
screening tool for environmental toxicological monitoring. Here we report a study
that compared vtg gene expression in both a rainbow trout (Oncorhynchus mykiss)
3-D liver spheroid (in vitro) and zebrafish larvae (in vivo) model, after exposure to
the endogenous estrogen 17α-Ethynylestradiol (EE2). Following optimisation of
RNA extraction and reverse transcription for both spheroids and zebrafish larvae,
time-course exposures to a range of EE2 concentrations (0.01 – 1 µg L-1) were
applied, and vtg gene expression measured using qPCR. Suitable housekeeping
genes (i.e. 18S rRNA for spheroids and β-actin for the larvae) for each system were
fully validated. Our results suggests that 3-D liver spheroids may be a sensitive
model with which to measure vtg expression after exposure to endogenous
estrogens and compares well with data generated from zebrafish larvae exposures.
Keywords: 3-D liver spheroids, zebrafish, vitellogenin, qPCR
WE039
Pharmaceuticals and fish: effects in alternative in vitro cellular and
embryonal models
M. Michelova, Masaryk University, RECETOX / Faculty of Science RECETOX;
M. Pipal, Masaryk University; A. Jonas, Masaryk University, RECETOX / Faculty
of Science; J. Becanova, Masaryk University; L. Blaha, Masaryk University,
Faculty of Science / Faculty of Science RECETOX
Pharmaceuticals are major micropollutants in water environment and represent a
prevailing problem for European waters. Prediction of environmental effects of
pharmaceuticals on non-target species is a complicated issue. Current EU
legislations on pharmaceuticals omit the alternatives to acute dish toxicity assays
but the efforts are to reduce the numbers of animals used for testing and also
associated costs. Therefore, there is a need for simple and fast assays capable to
identify and prioritize potential environmental risks of pharmaceuticals. In the
present study, two assays considered as alternatives for short term toxicity for fish
have been used to investigate effects of 8 different pharmaceuticals
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(Carbamazepine, Ciproloxacin, Clofibric acid, Diclofenac, Hydrochlorothiazide,
Ibuprofen, Paracetamol and Sulfamethoxazole). The models included in vitro assay
with a cell line derived from Rainbow trout gills (RT Gill W1), which currently
undergoes validation by inter-laboratory tests, and extended Fish embryo acute
toxicity test (FET) with Zebra fish Danio rerio embryos. The most pronounced
toxicity was observed for Diclofenac (FET EC50=2.1 mg/L, RT Gill W1 EC50=44
mg/L) followed by Ibuprofen and Carbamazepine. Although the EC50 values
derived from RT Gill W1 cellular assay were generally higher compared to FET
results, they followed the same trend. Similar trends were also observed between
the FET results and literature data on acute adult fish toxicity. These findings
suggest that – in addition to the acceptance for assessment of industrial chemicals
within REACH – both assays may be suitable alternatives also in screening acute
toxicity testing of pharmaceuticals. Both FET and RT Gill W1 assays are also
suitable for high throughput screenings that further extends the potential for their
implementation in the mechanistic environmental risk assessment. (Supported by
the South Moravian Centre for International Mobility - http://www.jcmm.cz/en/)
WE040
Prediction and screening of fish biotransformation half-lives
E. Papa, Department of Theoretical and Applied Sciences; L. van der Wal, REACH
Mastery; J.A. Arnot, ARC Arnot Research & Consulting / Department of Physical
Environmental Science; A. Sangion, DiSTA; S. Cassani, P. Gramatica, University
of Insubria / DiSTA
The bioaccumulation assessment of new and existing chemicals is a legal
requirement for many regulatory agencies and a relevant step in exposure and risk
assessment. Biotransformation half-life values (HLs) derived from first-order,
whole body, primary biotransformation rate constants (kM), are shown to be key
parameters determining the overall bioaccumulation potential of a chemical in fish
and in food webs. However, given the limited availability of measured data, the
extensive costs associated with bioaccumulation testing, and the need to reduce
animal testing, there is a need to develop and evaluate more in silico tools for
predicting HLs. This work presents new in silico models based on Quantitative
Structure Activity Relationships (QSARs) for predicting HLs. QSAR models for an
in vivo kM – HL dataset (data for 632 heterogeneous organic compounds) were
developed and evaluated in the software QSARINS, using a limited number of
theoretical molecular descriptors, and in compliance with the “OECD principles for
the validation, for regulatory purpose, of (Q)SAR Models”. In addition, and in order
to improve models accuracy, a combinatorial approach was applied to predictions
generated by the new QSARs and the EPI Suite HLN model. Results show an
increase in the percentage of accurate predictions from ~85% for single models, to
~94% for the combined model. Finally, predictions by different models were
combined by Principal Component Analysis (PCA) to screen the biotransformation
half-lives of an additional dataset of over 1300 chemicals already screened as
potential PBTs. Results from the PCA show that the potential, predicted, PBT
behaviour of compounds may be overestimated and therefore the potential for
biotransformation could be considered to refine PBT assessment procedures. This
study is an example of how alternative methods to animal testing, i.e. in silico
QSAR models, ca be succesfully used at the screening level in hazard and risk
assessment procedures, not only to fill data gaps but also to address uncertainty and
refine previous assessments.
WE041
Investigation of anti-estrogenic substances as disrupters of embryonic gonad
development in Gallus gallus domesticus
L. Jessl, R. Lenz, F. Massing, Goethe University Frankfurt am Main / Aquatic
Ecotoxicology; J. Oehlmann, Johann Wolfgang Goethe-Universitat Frankfurt /
Aquatic Ecotoxicology
Avian eggs have been shown to be suitable test systems for toxicological
assessment of substances. The embryo develops outside the mother whereby
changes in development are well observable. One major advantage of the chick
embryo as an experimental subject is that in contrast to the recognized rodent assays
no parental animals have to be killed. In addition chicken embryos dissected before
hatching are not rated as animal experiments and are therefore considered as an in
vitro system. The endocrine system of birds is largely identical to that of
mammals[1] and avian eggs are known to be sensitive to a number of endocrine
disrupting chemicals. Therefore the Federal Ministry of Education and Research
supports the development of an animal replacement system for the assessment of
the hormon-toxic potential of chemicals as disrupters of embryonic gonad
development. So the present study aims to develop a replacement method for
testing hormonally active environmental chemicals on the basis of chicken eggs.
Here, results from studies investigating the effects of the anti-estrogens fulvestrant
and tamoxifen at doses between of 0.1 and 10 µg/g egg on embryonic gonad
development of Gallus gallus domesticus are presented. Although fulvestrant did
not affect sexual differentiation of male and female embryos directly, the
feminization of genetic males by the potent estrogen EE2, however, was completely
antagonized if fulvestrant was co-exposed to EE2 at a dose of 10 µg/g egg. The
partial anti-estrogen tamoxifen with its weak estrogenic activity affected especially
differentiation of the female gonad whereas male animals showed no significant
difference from the control group. A single dose between 0.1 and 10 µg/g egg
induced malformations of the left cortex of female gonad ranging from significant
reduction to completely disappearance in some areas of the gonad. A dose of 10
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µg/g egg resulted in a significant size reduction of the left ovary by up to 50%
compared with the control group. In general it can be shown that the pure
anti-estrogen fulvestrant does not influence sex differentiation in developing
chicken embryos while the partial anti-estrogen tamoxifen impairs the
differentiation of the gonads. Due to the largely identical hormone system of birds
and mammals, an impairment of human sex differentiation cannot be excluded. [1] ]
Lange, Hartel, Meyer. 2002. Evolution of oestrogen functions in vertebrates. J
Steroid Biochem Mol Biol. 83:219-226.

Invertebrate models in environmental toxicology (P)
WE042
GammarusChip - customised and automated microperfusion technology for
marine ecotoxicity biotests
R. Cartlidge, RMIT; D. Nugegoda, D. Wlodkowic, RMIT University / School of
Applied Sciences
Traditional marine ecotoxicity testing is inherently labor intensive, requiring
extensive manual procedures to be performed both to set up the tests and more
importantly to collect experimental readouts. Moreover, static test procedures offer
poor control of water parameters such as toxicant concentration and dissolved
oxygen, which affect toxicity and are important considerations in evaluating
environmental impacts of aquatic pollution. So far only minimal levels of
automation have been adopted in ecotoxicology. Our current work attempts to
address the current limitations by capitalizing on latest advances in microfluidics,
3D printing and laser micromachining technologies to develop highly customized,
low cost and high-throughput devices. These will for the fist time enable
automation of ecotoxicity biotests performed on marine test organisms. This work
describes an investigation into applications of microfluidic Lab-on-a-Chip
technology for highly customised flow through toxicity testing chambers in marine
ecotoxicity. We present development of a proof-of-concept laboratory automation
system to perform ecotoxicity tests on a native marine amphipod Allorchestes
compressa. Our innovative system incorporates a flow through design that enables
the biotests to be run in a closed or open loop circuits. Automated fluidic control
technology allows for concentrations of toxicants to be spiked and diluted using
computerized manifold of miniaturized pumps and valves. Miniaturized video
cameras monitor the amphipods during the experiment and innovative video
analysis algorithms provide us with real time sub-lethal endpoints such as changes
in swimming activity that would otherwise go unnoticed. A key advantage of this
flow through system as compared to conventional approach is the automation of
analysis and emphasis on sub-lethal behavioral parameters. The GammarusChip
technology is inexpensive, portable, easy to use and require only a small amount of
bench space to be operated. Overall waste effluent required is significantly reduced
when compared to static renewal testing as well as the time needed to set-up and
maintain the experiments.
WE043
Automation of Artoxkit-M ecotoxicity biotest using a microfluidic
Lab-on-a-Chip technology
Y. Huang, RMIT University / School of Applied Sciences; C.C. Aldasoro, City
University London / School of Engineering and Mathematical Sciences; G.A.
Persoone, MicroBioTests Inc; D. Wlodkowic, RMIT University / School of
Applied Sciences
Despite its critical importance, the broad deployment of high-thoughput
whole-organism ecotoxicity tests is profoundly limited by the lack of appropriate
bio-compatible automation, integrated optoelectronic sensors, and the associated
electronics and analysis algorithms.These major shortcomings have not been yet
addressed, and as a result all such biotests are still performed manually, are time
consuming, laborious and not available for high-throughput analysis.. In this work,
we present development of a miniaturized Lab-on-a-Chip (LOC) platform for
automation of acute ecotoxicity test based on a marine crustacean Artemia
franciscana (Artoxkit M™). We for the first time demonstrate development of a
proof-of-concept technology for rapid assessment of sub-lethal, behavioral
ecotoxic effects. The system working principles incorporated a time-resolved video
data analysis to dynamically assess impact of the reference toxicant on swimming
behavior of marine crustacean Artemia franciscana. Our system design combined:
(i) innovative LOC flow-through device for on-chip keeping of Artemia sp.; (ii)
automated mechatronic hardware for LOC fluidic system actuation and data
acquisition; and (iii) innovative video analysis algorithms for the segmentation,
tracking, visualization and movement analysis. The algorithm are written in Matlab
and released open-source at the website www.phagosight.org. The chip-based
device supported rapid loading and keeping of free swimming crustacean larvae
suspended in a continuous microfluidic perfusion as a mean of toxin delivery in
both open-loop and closed-loop modalities. This system was also capable of
performing fully programmable time-lapse and video-microscopy of multiple
samples for rapid ecotoxicity analysis. Custom video algorithms were then
developed for scoring dynamic features of video frames, capturing detailed
statistical information on test specimen movements. This enabled development of a
new test protocol to dynamically detect sub-lethal behavioral end-points based on a
swimming behavior of Artemia franciscana. This work provides a foundation for
automated high throughput ecotoxicity biotests using innovative Lab-on-a-Chip
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technologies. A key advantage of this flow through system as compared to
conventional static testing is the miniaturization and automation of analysis and
special emphasis on sub-lethal behavioral parameters.
WE044
Toxic effects of Chaetoceros calcitrans extracts on the embryos of three
commercially relevant shellfish species
G. Giménez Papiol; A. Buer, Rostock University; M. Miller, Plant and Food; T.
Harwood, H. Kaspar, Cawthron Institute
Chaetoceros calcitrans is a marine diatom extensively used as food in aquaculture
production facilities. It is considered nutritionally good for shellfish embryos
development due to its high content in polyunsaturated fatty acids (PUFA; Miller et
al 2013), but some authors suspect it is able to produce polyunsaturated aldehydes
(PUA, Ragg et al 2010) which have deleterious effects on marine invertebrates
reproduction (Wichard et al 2007) and induce apoptosis in invertebrate embryos
and cell cultures from different phyla (Romano et al 2003, Adolph et al 2004). The
standardized shellfish embryo-based ecotoxicological assay (ASTM 2004) has
been adapted and used as screening tool for the detection of C. calcitrans toxicity
during its culture growth. The most toxic sample, most likely to contain PUA, was
analyzed by GC-MS. Greenshell musselTM (Perna canaliculus), blue mussel
(Mytilus galloprovincialis) and Pacific oyster (Crassostrea gigas) were exposed to
the same aqueous extracts of C. calcitrans samples and the yield of D-larvae after
48h was recorded and compared to each control group. The extracts did not present
any toxic effect on M. galloprovincialis embryos (>80% D-larvae), one extract was
toxic for C. gigas embryos (< 50% D-larvae), and the same extract plus three
further extracts were toxic for P. canaliculus embryos (< 30% D-larvae). The
sample toxic to C. gigas and P. canaliculus corresponded to the pellet of a 3-day old
culture of C. calcitrans, but no PUA was detected by GC-MS. The toxicity of C.
calcitrans on shellfish embryos development, mainly P. canaliculus, has been
confirmed, but the compound(s) that causes the toxic effect still remain(s)
unknown.
WE045
Investigation of toxicity pathway according to the change in concentration of
chlorpyrifos and -oxon in Caenorhabditis elegans. : cyp35a2 family genes
expression and acetylcholine esterase activity
J. Roh, Division of Environmental Science and Ecological Engineering / Division
of Environmental Science and Ecological Engineering; J. Kwon, Korea University /
Division of Environmental Science and Ecological Engineering
Chlorpyrifos (CP) is a well-known organophosphorus pesticide that produces a
neurotoxic metabolite, chlorpyrifosoxon (CPO) that inhibits acetylcholinesterase
(AChE) activity, by cytochrome P450 isozymes. Time-course changes in cellular
processes including metabolic transformation and AChE activity are dependent
upon the changes in the concentrations of CP and CPO in the body. The primary
goals of this study were (1) to investigate the changes in metabolism-related gene
expression and enzyme inhibition by CPO with exposure time and (2) to link these
responses to residual CP and CPO concentrations in Caenorhabditis elegans under
the constant exposure condition using passive dosing and during the recovery
regime. Organisms were exposed to CP at 0.3 mg L-1 up to 8 h to observe cellular
responses. Organisms exposed to CP for 4 h were monitored for 48 h in a clean
medium to evaluate recovery from CP and CPO exposure. AChE activity was
inhibited rapidly by 80 % shortly after the exposure to CP (4 h) at 0.3 mg L-1,
whereas the AChE activity showed only negligible recovery for 4 h followed by
gradual recovery until the end of the depuration test. The expression of cyp-35a
family genes (cyp-35a2 and cyp-35a3) began to decrease as soon as entering to
recovery regime and reached a level similar to that of the control after 9 h. The time
lag in toxicity pathway as a response to CP exposure could be explained by the fate
of CP and CPO in the body. The concentration of CP decreased in the body during
the depuration phase, leading to a decrease in CP metabolism. Therefore, CYP
metabolism-related mRNA expression was not needed. However, CPO could be
produced until all CP was exhausted, hence, stabilization of enzyme activity could
be retarded. The toxicity model of CP on soil nematode C. elegans helps to
comprehensively understand a correlation among the reaction of metabolism
process(i.e. metabolism-related gene expression), toxicological effects by
metabolite (i.e. AChE activity) and the fate of chemicals in the body.
WE046
Individual- and population-level toxicity of the insecticide Chlorantraniliprole
(Rynaxypyr®), and its Formulated Product Altacor® to the Cladoceran,
Ceriodaphnia dubia
J.D. Stark, Washington State University / Dept of Entomology
The effects of the anthranilic diamide insecticide, chlorantraniliprole and its
commercial formulated product Altacor® were evaluated on the Cladoceran,
Ceriodaphnia dubia. These substances were evaluated separately to determine
whether the formulated product and active ingredient exhibit differences in toxicity.
Acute LC50s were estimated as well as chronic effects on populations. Both
products were highly toxic after acute exposure. Chronic exposures reduced the
number of founding individuals, survival duration, offspring, final population size,
and population growth rate in a concentration-dependent manner. A hazard
assessment using a risk quotient approach was also developed comparing acute
toxicity to the expected environmental concentration. The risk quotient was
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compared to population-level impacts to determine how accurately it predicted
effects at the population level. The potential hazard of this product to aquatic
ecosystems will be discussed.
WE047
Quantifying sublethal effects of glyphosate and Roundup® to Daphnia magna
using a fluorescence based enzyme activity assay and video tracking
P. Roslev, L.R. Hansen, M. Ørsted, Aalborg University / Biology and
Environmental Science
Glyphosate (N-(phosphonomethyl)glycine) is the active ingredient in a range of
popular broad-spectrum, non-selective herbicide formulations. The toxicity of this
herbicide to non-target aquatic organisms such as Daphnia magna is often
evaluated using conventional toxicity assays that focus on endpoints such as
immobility and mortality. In this study, we investigated sublethal effects of
glyphosate and Roundup® to D. magna using video tracking for quantifying
behavioral changes, and a novel fluorescence based assay for measuring in vivo
hydrolytic enzyme activity (FLEA assay). Roundup® exposure resulted in
concentration-dependent inhibition of alkaline phosphatase activity in D. magna.
The inhibition of alkaline phosphatase by Roundup® was temperature-dependent
with lowest inhibition at 14 °C and greater inhibition at 20 and 26 °C. Exposure of
D. magna to sublethal concentrations of glyphosate resulted in behavioral effects
quantified as decreases in average swimming velocity and distance moved whereas
the inactive time in defined arenas increased. Exposure of D. magna to binary
mixtures of glyphosate and copper (Cu) attenuated acute metal toxicity. The results
suggest that a combination of assays targeting in vivo enzyme activity and
behavioral changes may be applied as a quantitative and sensitive tool for detecting
sublethal effects of glyphosate and Roundup® to D. magna. The inhibitory effect of
Roundup® on alkaline phosphatase in non-target organisms warrants further
investigations.
WE048
Assessment of response of Daphnia magna exposed to contaminated
sediments.
A.S. Sobrino-Figueroa, Universidad Autonoma Metropolitana Iztapalapa /
Hidrobiologia Laboratorio Alejandro Villalobos
In this study an evaluation of the health status of Daphnia magna was performed
using 6 biomarkers to detect toxic and genotoxic effects of sediments contaminated
with metals and persistent organic compounds, to prove the usefulness of these
sensors in biomonitoring studies and ecological risk assessment. 14 sediment
samples were assessed levels of metals and PAH, PCB and organochlorine
pesticides (OP) and bioassays in parallel, were conducted with Daphnia magna
neonates to determine the toxicity of sediments, and its effect on the following
physiological parameters: Respiration rate, excretion rate, feed rate, Index O:N and
2 biomarkers: lipid peroxidation (MDA) and genetic damage (Comet Assay). The
data from the physiological parameters and biomarkers were integrated to calculate
the index BRI (Biomarker response index) to establish the state of health of the
organisms exposed to sediment. The results showed that average levels of metals in
sediments varied from 19.8 to 119.6 mg g-1 and Cops (PAHs, PCBs OPs) form 0.01
to 827.13 mg g-1. In multiple correlation analysis performed with data from BRI
index and levels of pollutants, a significant relationship between the concentrations
of Cd, Cr, Ni, Pb, V, PAHs, PCBs and the response of biomarkers evaluated was
observed . Sample 1 had the lower levels of contaminants and BRI value was
similar to the control group. The lowest values of BRI index that showed health
status with severe alterations were obtained in tests with samples 3, 4 and 6. In these
samples was observed that the concentrations of metals and Cops are higher than
the values established in the Sediment Quality Tables (NOAA). (effects range-low
causing adverse effects). From the above it is clear that the evaluated biomarkers
provided information that matches with the levels of contaminants in sediments.
Therefore the battery of biomarkers used could be a useful tool for studies of
environmental biomonitoring and ecological risk.
WE049
Relative expression of vitellogenin and vitellogenin-receptor genes in
Macrobrachium rosenbergii exposed to chlordecone: an in-situ study case
A. Lafontaine, E. Gismondi, Laboratory of Animal Ecology and Ecotoxicology; M.
Hanikenne, University of Liege / Center for Protein Engineering; c.
Boulange-Lecomte, Laboratory of Ecotoxicology; J. Forget-Leray, Univesity of Le
Havre / Laboratory of Ecotoxicology; J. Thome, Liege University / Laboratory of
Animal Ecology et Ecotoxicology
In assessment of environmental quality, effects of xenobiotic compounds (e.g.
industrial chemicals, pesticides) have an increased concern because they could
interfere with endocrine system of organisms. Their effects are extensively
described in vertebrates but less studied in invertebrates, while these organisms
represent the major part of the aquatic biota. The endocrine system is mediated by
hormones which regulate several physiological processes such as reproduction and
juvenile growth. Endocrine disruptors could interfere at different steps of the
signaling pathway of a hormone by several mechanisms and could thus induce
adverse effects on endocrine system of organisms. In this in-situ study, we have
investigated the effects of chlordecone, an organochlorinated pesticide, on the
endocrine system of the crustacean decapod, Macrobrachium rosenbergii, by
measuring relative expression of the vitellogenin gene in hepatopancreas of
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organisms coming from a control site and a contaminated site. In invertebrates,
vitellogenin (Vtg) is the precursor of yolk proteins (e.g. vitellins) which supply
energy reserves available during embryonic and larval development. Due to its
crucial role, vitellogenin have been described as exposure biomarker for endocrine
disruptors. In addition, we have evaluated the relative expression of the vitellogenin
receptor (VtgR) gene in gonadal tissue. Males and females prawns of
Macrobrachium rosenbergii were sampled in a control site and an aquaculture pond
supply by a contaminated river (0.33 µg.L-1 of chlordecone). Hepatopancreas and
gonadal tissues were dissected and total RNA was extracted and analyzed by
quantitative RT-PCR. The results revealed that Vtg and VtgR gene expressions
were influenced by chlordecone exposure in M. Rosenbergii. Indeed, we noticed an
increase of both genes, in exposed prawns compared to control one, whatever the
gender. This observation suggested that disruption of the endocrine system could
therefore occur following an exposure to an estrogenic compound. The prawns
reproduction and the population dynamics could thus be indirectly impacted by the
environmental presence of this compound. This study allows us to better understand
the mechanisms of action of chlordecone and shows also that chlordecone could be
an endocrine disruptor compound in crustaceans which could have some adverse
effects on hormonal system of crustaceans and thus on populations and ecosystems.
WE050
PRELIMINARY DATA ON TOXICOKINETICS OF AN AZO DYE IN THE
MARINE AMPHIPOD PARHYALE HAWAIENSIS
A. dos Santos; M.C. Artal, University of Sao Paulo - USP / Toxicology and
Toxicology analysis; J.A. Vendemiatti, University of Campinas; B. Silva, São
Paulo State University UNESP / Chemistry; M.V. zanoni, UNIVERSIDADE
ESTADUAL PAULISTA - UNESP / QUIMIC A ANALITICA; G.d. Umbuzeiro,
FACULTY OF TECHNOLOGY -UNICAMP / LEAL
Parhyale hawaiensis is a marine amphipod worldwide distributed that are starting
to be used in ecotoxicology. They are easy to culture in the lab and measure around
8 to 12mm. Disperse azo dyes are extensively used in the textile industry. Dyes are
lost during dyeing process and can reach aquatic ecosystems. Moreover, because of
its hydrophobicity these compounds tend to accumulate in sediments and biota. We
selected the CI Disperse Red 1 (DR1), which has a log Kow 4.2 and is toxic to
aquatic organisms.It was already demonstrated that CYP and GST enzymes are
envolved by biotransformation of DR1 in freshwater organisms such as Daphnia.
No information was found about absorption and distribution of those compounds in
microcrustacean aquatic organisms. Thus, the aim of this study was to obtain data
on absorption and biotransfomation of DR1 in P. hawaiensis. Adult organisms of P.
hawaiensis were exposed to different non-lethal concentrations of commercial DR1
(nominal concentrations of 0.01 to 5 mg.L-1) using 4 and 12 hours of exposure and
hemolymph was collected. A pool of hemolymph from 10 organisms was diluted in
ultrapure water and liquid-liquid extracted (2.5DCM:1MeOH). LC-MS/MS (Linear
Ion Trap Quadrupole LC/MS/MS Mass Spectrometer) was employed for
quantification of DR1. To verify if CYP and GST were involved in DR1
metabolization in P. hawaiensis, neonates were exposed to 1 mg.L-1 with and
without an enzymatic CYP inhibitor (0.1 mg.L-1) for 96 hours. GST activity were
measured a in a spectrophotometer UV/VIS at 340nm. DR1 was quantified in the
hemolymph from < 0.001 to 0.281 mg.L-1 (LOQ=0.001 mg.L-1), and the
concentration of the dye in the hemolymph increased with concentration and time
of exposure. We observed an increase in GST activity in DR1 exposed organisms,
as compared to negative control. When CYP inhibitor was added GST activity was
reduced to negative control levels. We conclude that DR1 is absorbed by P.
hawaiensis and it is possible to measure its concentration in hemolymph of such
small organisms. We also suggest that CYP and GST are involved in DR1
biotransformation also in. P. hawaiensis. More experiments are being conducted
with different times of exposure to understand the absorption behavior of DR1.
Also metabolites of DR1 will be analyzed in hemolymph and in other tissues.
Acknowledgement: CAPES and FAPESP Thematic Project 2008/10449-7.
WE051
Proteome variations in Macrobrachium rosenbergii exposed to chlordecone: a
gel-free proteomic approach
A. Lafontaine, Laboratory of Animal Ecology and Ecotoxicology; G. Mazzucchelli,
University of Liege; E. De Pauw, University of Liege / Center for Analytical
Research and Technology; J. Forget-Leray, Univesity of Le Havre / Laboratory of
Ecotoxicology; J. Thome, Liege University / Laboratory of Animal Ecology et
Ecotoxicology
Some xenobiotic compounds (e.g. industrial chemicals, pesticides) are well known
to interfere with endocrine system of organisms in various ways. Their effects are
extensively described in vertebrates but less studied in invertebrates, while these
organisms represent the major part of the aquatic biota. Endocrine disruptors could
interfere at different steps of the signaling pathway of a hormone by several
mechanisms. They can modify the metabolism of circulating hormones, which
regulate several physiological processes (e.g. reproduction, growth). Therefore, the
endocrine system of organisms could be disrupted. During the last decades,
proteomic approach has been developed progressively in the field of ecotoxicology.
Proteomics allow assessing changes in the expression of specific proteins and/or
protein groups, occurring in response stress conditions, as for example chemical
exposure. Proteomics could also allow elucidation of the underlying molecular
pathways leading to adverse effects for organisms. In this study, we have
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investigated the effects of chlordecone, an organochlorinated pesticide, on the
endocrine system of the crustacean decapod, Macrobrachium rosenbergii by
measuring variations of protein expression in hepatopancreas tissue of organisms
coming from a control tank and a contaminated tank using a “gel-free” proteomic
analysis. The prawns of M. rosenbergii were exposed for one month to chlordecone
at three environmental relevant concentrations (0,2 µg.L-1, 2 µg.L-1, 20 µg.L-1). The
results revealed that the proteome of M. rosenbergii is influenced by chlordecone
exposure. Expression of several proteins was significantly modified between the
different treatments. Most of these proteins are cytoskeletal proteins or proteins
involved in energy or immune metabolism. But, other proteins involved in
reproduction or development processes showed significant changes in their
expression. Due to the fact that these proteins play an important role in the
hormonal system of crustaceans, results suggest that chlordecone is likely to be an
endocrine disruptor for crustaceans. This study shows that chlordecone is an
endocrine disruptor in crustaceans which could have some adverse effects on
hormonal system and thus on the populations and ecosystems. Results also
highlight that proteomics is an appropriate way to better understand the mechanism
of action of endocrine disruptor compounds and their impacts on population
dynamics.
WE052
Responses of antioxidant genes and survival in the crab Macrophthalmus
japonicas following to perfluorooctane sulfonate exposure
K. Park, Department of Fisheries and Ocean Science; W. Kim, University of South
Florida; C. Nikapitiya, I. Kwak, Chonnam National University / Faculty of Marine
Technology
Perfluorooctane sulfonate (PFOS) is used as a degradation product of many
perfluorinated compounds. It is persistent in the environment and bioaccumulates
in soil, water, air, and living organisms. The crab Macrophthalmus japonicus, is a
potential bio-indicator to reflect the quality of marine sediment environments and is
a commercially important species living along coastal areas. To investigate the
relationship between oxidative stress responses and crab survival, we investigated
the transcription levels of antioxidant and detoxification signals in M. japonicus
crabs exposed to PFOS toxicity. Survival of crabs decreased to 80% after 24 h and
to 64% after 96 h of relatively high concentrations of PFOS exposure. Significant
up-regulation of superoxide dismutases and catalase (CAT) was observed after 24
and 96 h exposure to PFOS at different concentrations. The gene expression levels
of glutathione peroxidase, phospholipid hydroperoxide glutathione peroxidase
(PHGPx), and thioredoxin reductase were significantly up-regulated after exposure
to PFOS for 96 h. The transcript levels of CAT and PHGPx were induced in doseand time-dependent manners after PFOS treatments. However, peroxiredoxin gene
expression was significantly up-regulated in M. japonicus crabs exposed to 10 and
30 μg L-1 PFOS for 96 h. In general, expression of genes related to oxidative stress
and detoxification was more substantially induced by long-term than short-term
PFOS treatments. M. japonicus survival was measured, and there was a slow,
gradual decrease during exposure, reflecting a time-dependent manner of
up-regulation in the seven genes in an effort to eliminate the induced reactive
oxygen species caused by PFOS treatments. In terms of gene expression, we
suggest analyzing parallel or binding short and/or long-term exposure using
eco-toxicological approach.
WE053
Addressing the recovery of feeding rates in post-exposure feeding bioassays:
Cyathura carinata as a case study
A. Pais-Costa, MARE Marine and Environmental Sciences Centre / Department
of Life Sciences IMAR CMA; P. Acevedo, Instituto de Investigacion en Recursos
Cinegeticos / SaBio IREC; J. Marques, MARE Marine and Environmental
Sciences Centre / Department of Life Sciences IMAR CMA; M. Martinez-Haro,
IMAR-CMA (Marine and Environmental Research Centre / Department of Life
Sciences
Post-exposure bioassays are used in environmental assessment as a cost-effective
tool, but the effects of organism's recovery after exposure to pollutant has not yet
been addressed in detail. The objective of this research was therefore to determine
the time period during which the feeding rate (FR) of a test species remains
inhibited after the exposure period, i.e., without contact with the pollutant
(post-exposure time), in order to establish a safe window in which the FR endpoint
signals the contact with the toxicant. This led us to evaluate the stability of the
post-exposure FR response up to 24 hours after two different contaminant exposure
periods (48 h and 96 h) for two sublethal concentrations of cadmium (Cd [0.5 mg/l
and 5 mg/l], as a reference toxicant) in laboratory conditions. The experiments were
performed using the isopod Cyathura carinata. For this purpose, five different
experimental groups were designed: one control group without exposure to Cd, plus
two more for each of the Cd concentrations, one for each exposure period. Feeding
tests were carried out at five different times in each experimental group: a) the
control group feeding tests were performed immediately before starting the
experiment (0 h - the result from this test represented the baseline for all
experimental groups), and at 48 h, 72 h, 96 h and 120 h after the start of the
experiment; b) for animals exposed to Cd, the tests were carried out after the
exposure period (EP), and at EP+3 h, EP+6 h, EP+12 h and EP+24 h (post-exposure
times). The mean FR in the control group did not differ over time (p > 0.05). With
regard to controls, mean FRs were statistically lower in the organisms exposed to 5
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mg Cd/l for all the post-exposure times tested for both 48 h and 96 h exposure
periods (p < 0.05). However, no statistical differences were detected for any of the
organisms exposed to 0.5 mg Cd/l except for the post-exposure times EP+12 h and
EP+24 h of the 96 h exposure period (p < 0.05). For the groups exposed to Cd, no
significant differences between FR at EP and all the remaining post-exposure time
intervals were detected at any of the exposure periods (p < 0.05). Although not
significant, a slight increase on the feeding rate was detected at EP+6 h for 48 h
exposure period. Results showed that feeding depression was a stable endpoint up
to 24 h after Cd exposure, which is useful for ecotoxicological bioassays.
WE054
Cyproterone acetate and flutamide effects on egg and juveniles development
of Gammarus pulex
E. Gismondi, Laboratory of Animal Ecology and Ecotoxicology; J. Thome, C.
Joaquim-Justo, Liege University / Laboratory of Animal Ecology et Ecotoxicology
Several pollutants are well known to cause endocrine disruption which could lead to
modify some biological processes such as reproduction or the development of
exposed organisms. However, the limited knowledge of the endocrine systems of
invertebrates makes difficult the assessment of effects of xenobiotics considered as
endocrine disruptors. The aim of this study was to compare the effects of two
anti-androgens: cyproterone acetate (CPA, anti-androgenic steroid) and flutamide
(anti-androgenic non-steroid) on Gammarus pulex. The parameters recorded were
egg development (i.e. hatching time, neonate length), juvenile development (i.e.
time of first molt, growth) and spermatozoa number in males. Eggs were removed
from the marsupium of females and individually exposed at each xenobiotic at 0.1
µg.L-1 and 10 µg.L-1. In parallel, males were exposed to the same conditions for 5
days (i.e. time of spermatogenesis) just after copulation (i.e. precopulate
separation), and spermatozoa were counted. Results revealed that CPA and
flutamide affect the development of egg and juveniles, as well as spermatogenesis.
Indeed, although the time of hatching was not affected for both compounds and
concentrations, length of neonates was higher in CPA exposures and had a tendency
to be smaller in flutamide exposures. In addition, growth in juveniles was slower in
CPA conditions and seems to be higher in flutamide conditions. No difference was
observed on the time of first molt except in juveniles exposed to CPA at 10 µg.L-1
for which the first molt was delayed. Finally, spermatozoa numbers tend to be lower
in CPA 0.1 µg.L-1, but higher in CPA 10 µg.L-1. The present study shows that
cyproterone acetate and flutamide affect egg development and juvenile growth.
Knowing that these processes are hormonally controlled in amphipods, results
suggest that these compounds, in addition to be endocrine disruptors in vertebrates,
are likely to be endocrine disruptors in invertebrates as well. However, although
both compounds are anti-androgenic in vertebrates, their effects on G. pulex are
different, and further studies are needed to understand their mechanisms of action.
WE055
Effects of sublethal concentrations of methoprene and 4-nonylphenol on
chitobiase activity in the freshwater amphipod Gammarus pulex
S. Horion, University of Liege / Biology Ecology and Evolution; J. Thome, Liege
University / Laboratory of Animal Ecology et Ecotoxicology; E. Gismondi,
Laboratory of Animal Ecology and Ecotoxicology
Nowadays in ecotoxicology, endocrine disruptive effects of organic
micropollutants (e.g. pesticides, industrial chemicals) are increasingly studied
because they could have impacts at low concentrations (e.g. ng.L-1). However, if
effects of endocrine disruptors are well documented on vertebrates, few information
is given on invertebrates, although they constitute essential components of aquatic
ecosystems, as for example amphipod gammarids, commonly used as biological
models in ecotoxicology. In amphipods, reproduction is strongly related to molt
process which is controlled by hormones (i.e. hydroecdysone). Chitobiase is a
chitinolytic enzyme involved in the exoskeleton degradation in arthropods, and
plays a crucial role in molting, growth, reproduction of amphipods, and thus
population longevity. Consequently, chitobiase activity in gammarids could be used
as a biomarker of exposure in endocrine disruption assessments. This work aimed
to study the effects of sublethal concentrations of 4-nonylphenol and methoprene
on the endocrine system of Gammarus pulex by measuring chitobiase activity
according to gender, pollutant concentrations and time of exposure. Results
revealed that exposure to low concentrations of nonylphenol (0.05, 0.5, 5 µg.L-1)
affects chitobiase activity in G. pulex differently according to gender. Indeed,
chitobiase activity was increased in exposed males and decreased in exposed
females, as compared to respective controls. These results were correlated with the
number of individuals having molted. However, even if trends were less clear for
methoprene, a decrease of chitobiase activity was measured in both genders. The
present study revealed that exposition to low concentrations of 4-nonylphenol and
methoprene affects the molting process of G. pulex, differently according to gender,
suggesting impact on the endocrine system. We can hypothesize that, at long term,
the G. pulex populations could be affected (e.g. alteration of reproduction), what
may cause a dysfunction of ecosystem. Nevertheless, further studies are needed to
understand the mechanisms of action of these xenobiotics and predict the impact on
G. pulex populations. Finally, this study underlines the importance to consider the
sex in ecotoxicological studies.
WE056
DNA INTEGRITY IN THE BIVALVE SCROBICULARIA PLANA
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EXPOSED TO BENZO[a]PYRENE
a. chatel, Université Catholique de lOuest / Sciences Environnement; M. Bruneau,
H. Perrein-Ettajani, Université Catholique de lOuest; C. Mouneyrac, Université
Catholique de lOuest / MMS EA
In the perspective of a biomonitoring application for assessing genotoxicity of
estuarine ecosystems, the Comet assay has been developed on spermatozoa, gills
and digestive glands of the bivalve Scrobicularia plana, in order to propose a
sensitive and reliable genotoxicity biomarker in an ecologically relevant estuarine
species. This comet assay was developed on S. plana exposed to a model
contaminant, Benzo[a]pyrene (B[a]P), which DNA damage effects have been
largely demonstrated on many cell types. Animals were exposed to 10 and 100µg/L
of B[a]P for 24 h and 5 days. In addition, so as to get a better understanding of cell
mechanisms induced in response to DNA damage, expression of genes implicated
in DNA repair, recently characterized in this species, was assessed by qRT-PCR
and apoptosis induction was determined by measuring caspase 3 activity. Results
showed tissue-specific responses in terms of DNA strand breaks following animal
exposure to B[a]P. Expression of genes implicated in DNA damage as well as
caspase 3 activity enable to identify cell response triggered to compensate
genotoxicity. These preliminary data converge towards the fact that genotoxicity
represent a very promising biomarker of pollution in the bivalve Scrobicularia
plana. The development of the Comet assay on sperm cell will also allow to predict
impact of pollutants on reproduction at a molecular level, their consequences at
individual level for the subsequent generation and at a larger scale, for the
population dynamic.
WE058
Effects of biological and molecular gene responses on the abalone Haliotis
discus hannai responding to temperature stress
K. Park, Department of Fisheries and Ocean Science; J. Lee, Chonnam National
University / Department of Aqualife Medicine; J. Kang, Pukyong National
University / Department of Aquatic Life Medicine; J. Kim, Gangwon Provincial
College / Department of Marine Life Science and Aquaculture; I. Kwak, Chonnam
National University / Faculty of Marine Technology
Temperature changes are one of the most significant environmental threats
impacting global ecosystems. Abalone, Haliotis discus hannai, is a marine
gastropod, and an important fishery and food industrial resource in Asia. To
investigate the potential ecological risk posed by temperature stress, we measured
biological responses such as survival rate, falling rate of abalones, and histological
changes in the Pacific abalone Haliotis discus hannai. Additionally, biochemical
and molecular responses were evaluated in H. discus hannai exposed to various
temperature gradients. The survival rate was reduced in abalones exposed to more
26°C temperatures. Increased temperature stress induced higher falling rate of
abalones and histological changes in the foot. Furthermore, increased antioxidant
enzyme activities were observed in abalones exposed to relative high temperatures.
The activities of superoxide dismutase were induced in a time-dependent manner
after high temperature stress. Generally, heat shock protein 90 also increased
significantly in H. discus hannai exposed to temperature gradients for 12 h. These
results provide valuable information regarding stress responses to increased
temperatures, in H. discus hannai: adverse biological and molecular outcomes
could be utilized as risk assessments and stress monitoring of marine ecosystems
under increased water temperatures.
WE059
Assessment of the response of Physa acuta (Physidae) to emerging
contaminants
A.S. Sobrino-Figueroa, Universidad Autonoma Metropolitana Iztapalapa /
Hidrobiologia Laboratorio Alejandro Villalobos
Emerging contaminants (EC's) are a diverse group of compounds which are
included Pharmaceutical and Personal Care Products (PPCP's) as soaps, creams,
shampoos, deodorants, toothpastes, mouthwashes, detergents, drugs and perfumes.
Also belong in this group products such as disinfectants and cosmetics. The studies
on the effects of PPCP's are scarce, for this reason the aim of this work was to
evaluate the toxic effects of 6 products Personal Care (3 toothpaste: Colgate, Crest
and Freska and 3 mouthwashes: Astringosol, Colgate and Listerine), 3 detergent
(Ariel, Roma and Salvo) and 2 drugs (aspirin and paracetamol) on juveniles of
Physa acuta gastropod to determine their sensitivity to these products. Toxicity
bioassays were carried out with juvenile Physa acuta. The organisms were exposed
to five concentrations of each product plus a control group, to determine the LC 50
(lethal concentration 50). Furthermore the degree of lipid peroxidation in the tissues
of gastropods was evaluated by measuring the concentration of MDA
(malondialdehyde) in sublethal tests, where gastropod was exposed to the LC10 for
30 days. The toxicity of the products tested ranged from highly toxic and toxic
(mouthwashes), harmful products (detergents), potentially harmful compounds
(analgesic) and non-toxic products (toothpastes). The degree of lipid peroxidation
in sublethal tests was (the most toxic to least toxic): Drugs > Detergents >
Mouthwashes > Toothpastes. The results indicate that it is probable that a risk exists
by the presence of the components of these products in the wastewater are
discharged into aquatic systems, which could cause adverse effects to the
populations of Physa acuta.
WE060
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Investigating potential combined toxic effects of Roundup and genetically
modified maize in the aquatic environment of South Africa
K. Minnaar, North-West University / Zoology; H. Bouwman, North-West
University / Environmental Sciences and Developmen
The global population is constantly increasing, with seven billion mouths to feed,
and an estimated nine billion in thirty years. This increase in population places
stress on crop production, with a higher demand for crops and less workable land
areas. The successful production of crops therefore, depends on the correct
applications of inputs that will sustain the raising demands for food. This is
achieved by combining technological advances, genetically modified (GM) crops,
with the current practices of using herbicides and pesticides. The chemical
broad-leaf herbicide Roundup has been reported to have effects on the
development, and survival of invertebrates. However, GM crops, such as Bt-maize,
are promoted as safer for the environment since no chemical pesticides are needed.
This study aimed to determine the chronic effects of combining Bt-crop residues
and Roundup on the development, fecundity, and survival of the freshwater
gastropod snail Bulinus tropicus. A static renewal toxicity test was used to expose
one generation of B. tropicus to 50 cm2 of dried maize leaves (either non-Bt or Bt
isoline) in 900 ml of synthesized freshwater, in different combination with
0.7 mg/L glyphosate. All treatments received the same amount of fish food every
fourth day for the duration of the exposure, eliminating any nutritional differences
between treatments. There was no indication of difference in the development,
measured in growth, of the embryos irrespective of the presence of Roundup or Bt
maize leaves. No decrease in survival of the embryos was found, indicating no
adverse effects of either Roundup nor Bt on the development and survival of the
embryo of B. tropicus.
WE061
Ecotoxicological effects of organotin compounds: a Finnish view
O. Penttinen, University of Helsinki / Faculty of Biological and Environmental
Sciences; L. Gaspar Rull, Universidad Autónoma de Madrid / Departamento De
Biologia; M. Dahl, University of Helsinki; V. Malk, Palmenia Centre for
Continuing Education; J. Mannio, Finnish Environment Institute SYKE / Centre for
Sustainable Consumption and Production; A. Witick, Nab Labs Oy Ltd
Ambiotica; S. Penttinen, University of Helsinki
Organotin compunds are used as stabilisers for PVC and as catalysts for various
products, and historically as biocides and ingredients of antifouling boat paints.
Therefore especially tributyltin (TBT), triphenyltin (TPT) and their degradation
products dibutyltin (DBT) and monobutyltin (MBT) are abundant in sediments of
coastal and inland water areas with high shipbuilding and harbor or industrial
activities. These compounds meet both persistence and bioaccumulation criteria,
and produce acute and chronic toxicity through specific mechanisms at very low
environmental concentrations posing risk to non-target species, especially to
prosobranch molluscs. In this study, screening of organotin compounds in the
sediments were performed using GC-ICP-MS, and the linkage between acute and
chronic adverse effects of TBT and TPT and toxicity modifying factors including
performance of test organism (mudsnail Potamopyrgus antipodarum) were
investigated for different aquatic organisms. In Baltic Proper, surface sediment
organotin concentrations were in the range from 1 to 70 μg/kg dry sediment
(normalized to 10 % OM). In Helsinki marine area concentrations up to 350 μg/kg
were detected. In the lake and river sediments levels of organotin concentrations
were in the range from 0-315, 8-1585 , 0.9-73, and 0-0.9 μg/kg for MBT, DBT,
TBT and TPT, respectively. Results also demonstrated very high acute (species
independent) and chronic toxicity for TBT and TPT. In acute toxicity testing, using
L. variegatus as a test organism, median lethal concentrations ranged from 2.9 to
3.8 μg/L, and from 40.0 to 63.2 for TBT and TPT, respectively but neither pH
(range 6-8) nor water hardness (Ca+Mg range 0.1-2.5 mmol/L) affected the LC50
values. In sediment assessment, performance of P. antipodarum in different types
of lake sediments was investigated. Relatively uncontaminated sediment from the
Lake Vanajavesi was suitable for reproduction test, and sediment quality has only
minor effects of reproduction. P. antipodarum showed sensitivity to the organotins
during eight week’s chronic test by reducing the production of embryos during the
experiment. The results also support contention that mudsnail is suitable for 1)
sediment toxicity studies and 2) for reproduction tests focusing on the effects of
endocrine disrupters. Organotin analyses from sediment samples revealed
widespread butyltin and phenyltin contamination in Finnish environment.
WE062
Physiological and biochemical responses of Theodoxus fluviatilis to in situ
exposure to antifouling paints
M.A. Bighiu, Applied Environmental Science; B. Eklund, Stockholm University /
Department of Environmental Science and Analytical Chemistry ACES; A.
Eriksson-Wiklund, Stockholm University / Applied Environmenatl Science
We investigated the effects of antifouling paints on a common snail species in the
Baltic Sea – Theodoxus fluviatilis. The exposure was done in situ, in one marina and
one guest harbor in the Stockholm archipelago, Sweden. In addition, a clean
reference area was chosen at Askö, which also served as sampling site for the snails.
Plastic cages (30 replicates per site), each containing 5 snails of different sizes and
young tips of bladderwrack (Fucus vesiculosus), were placed in water at a depth of
1 m for 8 weeks. During this time the cages were checked periodically for dead
snails and the fouling was brushed off to ensure good water exchange. The number
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of egg capsules laid after two weeks was counted and the weight and shell growth
were determined at the end of the exposure. Water and sediment samples were
taken from the three sites for chemical analysis (Cu, Zn, TBT, Diuron and Irgarol).
The results show that the highest toxicity was towards the snails exposed in the
marina, where the mortality was highest (i.e. 10 times higher than at the reference
site), the reproduction rate was lowest (average 0.24 egg capsules/cage compared to
22 at the reference site) and the growth rate was negative. The fact that the water in
that marina had the highest concentration of copper from all sites might contribute
to the observed effects. Future analysis will be performed to investigate the
biochemical responses of the snails, by measuring metallothionein, catalase and
Cu/Zn superoxide dismutase. Our results show that the in situ exposure method is a
good tool for observing the long term effects of marinas on gastropods, which are
highly relevant test organisms, as they are the second most abundant group of
animals.
WE063
Preliminary experiments for the assessment of Littorina littorea sensitivity
towards xenoestrogenic chemicals
P. Sanchez Marin, University of Aveiro & CESAM / INRSETE; S.
Galante-Oliveira, C. Barroso, University of Aveiro / Biology Department
CESAM
Prosobranch gastropods are widely used as sentinel species in endocrine disruption
pollutants monitoring, in particular due to their sensitivity towards the biocidal
tribulyltin, the causative agent of the imposex/intersex phenomena in these
organisms. Other endocrine disrupting compounds (EDCs), such as birth control
pharmaceuticals (synthetic hormones such as ethinyl estradiol), plasticizers and
additives (such as PCBs, phthalates, bisphenol A), surfactants (such as
alkylphenols), or insecticides (such as dioxin or metoxychlor), are gaining attention
due to their generalized used and their presence in the environment. Except for
tributyltin, the above EDCs have been described as estrogenic, and some studies
have described effects of superfeminization or even imposex (by negative feedback
interactions) upon exposure of prosobranch gastropods to some of these chemicals.
The aim of this study is to explore the effects that a model xenoestrogenic chemical
may cause in the periwinkle Littorina littorea, for its possible use in the risk
assessment of this type of chemicals. For that, forty individuals (20 males and 20
females) were injected with 4 µL g-1 fresh weight (fw) of a solvent control (DMSO)
or ethinyl estradiol (EE2) at concentrations of 1 and 10 ng g-1 fw. Non-injected
control animals were also included and all individuals were maintained for 96 days
in the laboratory. The following parameters were recorded in males: penis
shedding, penis growth, and dimensions of prostate gland and seminal vesicle. In
females, the dimensions of pallial oviduct and ovipositor were registered. In
addition, histological analysis of gonads was done to assess the effect of the tested
compounds on gametogenesis and possible anomalies in gonad tissues. The main
observed effect of EE2 was an increase in the gametogenesis activity in males. A
paradoxical result was an increase in penis growth rate in injected animals (DMSO,
1 and 10 ng EE2 g-1 fw) compared with non-injected ones, questioning the use of
DMSO as a carrier in injection experiments.
WE064
Investigating priority substances with Potamopyrgus antipodarum
P.T. Kajankari, T. Kaartinen, University of Helsinki / Department of
Environmental Sciences; A. Rantalainen; O. Penttinen, University of Helsinki /
Faculty of Biological and Environmental Sciences
New Zealand mud snail (Potamopyrgus antipodarum) is an invasive species which
originates from New Zealand. It has spread from New Zealand to Australia, Europe,
North America and Asia. The unique feature of these spread populations is that
there are no males present. The mud snail can reproduce through parthenogenesis.
The offspring is grown inside of the female and hatched when the offspring is ready
to survive in the environment. The mud snail can be used in chronic
ecotoxicological testing to test how chemicals affect the reproduction. Here, the
mud snails are exposed to chemicals from the European Parliaments priority
substance list and their effects to the reproduction of mud snails are followed.
Polybrominated diphenyl ethers (PBDEs) are used as flame retardants. BDE-47 is
one of the most common of the PBDEs in the environment and because of that it is
chosen to this study. Fully brominated BDE-209 was thought not to be harmful to
the biota but is now detected for example in the fish of the coast of Finland. The
neurotoxic pesticide Cypermethrin is on the priority substance list because it is very
toxic to aquatic organisms. It is still allowed to use as a pesticide in Finland. In the
experiment the mud snails are exposed to water which has low concentrations of
these chemicals. After the exposure of 28 days the embryos inside the snails are
counted. The tests will show whether the chemicals affect the reproduction of mud
snails by increasing or decreasing and what concentrations can cause an effect. The
low concentrations of chemicals and longer exposure times are relevant to use in the
study because the organisms seldom are exposed to high concentrations of
chemicals and the organisms usually cannot escape the environment. Obtained
results will be compared with the priority substance list’s environmental quality
standards and the effectiveness of the quality standard can be evaluated.
WE065
Evaluation of the toxic effect of 3 metals and mixtures in veliger and
pediveliger larvae of the Japanese oyster Crassostrea gigas
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A.S. Sobrino-Figueroa, Universidad Autonoma Metropolitana Iztapalapa /
Hidrobiologia Laboratorio Alejandro Villalobos; C. Cáceres-Martínez,
Universidad Autónoma de Baja California Sur
The Japanese oyster is an introduced species that grows in coastal systems of the
Mexican Pacific, due to this resource has presented problems of survival, in the
present study an evaluation of effect of some of the most abundant metals in the
coasts of Mexican Pacific that are: Cd, Cr and Pb and their mixtures, was
performed, to know its toxicity in veliger and pediveliger larvae and its effects on
larval attachment is critical stage in the life cycle of this organism. Microbioassay
were performed with duration of 72 hours, where the effect of metals separately and
in combinations (Cd + Cr, Cd + Pb, Cr + Pb and Cd + Cr + Pb in the ratio 1: 1) were
tested, 5 metal concentrations (2.5, 1.23, 0.31, 0.078 0.019 ppm) in quintupled were
used. In the tests the number of surviving organisms and the number of larvae that
were fixed to a substrate was determined. The toxicity of metals was (CL50 the most
toxic to least toxic): Cr > Cd + Cr > Cr + Pb > Cd + Pb > Cd + Cr + Pb > Cd > Pb.
The interaction of metal mixtures was potentiation in all cases, with magnification
factors ranging from 1 to 3. The percentage of settlement of larvae exposed to
metals and mixtures was between 2 to 18 times lower than the controls. Metal
concentrations with deleterious effects are very close to those reported in sediments
from some sites within the Bay of La Paz B.C.S., San Luciano B.C., and Altata Bay
Sin. therefore it is required bioavailability assessments of metals on these sites.
WE066
Development of the marine amphipod Parhyale hawaiensis as a model
organism for ecotoxicology
M.C. Artal, University of Sao Paulo - USP / Toxicology and Toxicology analysis;
A. dos Santos; M. Eldridge, University of New Haven; T.B. Henry, Heriot-Watt
University / School of Life Sciences; G.d. Umbuzeiro, FACULTY OF
TECHNOLOGY -UNICAMP / LEAL
Development of model species for conducting ecotoxicity tests that are relevant to
tropical marine and estuarine ecosystems is urgently needed. The marine amphipod
Parhyale hawaiensis is already a model organism for developmental biology and
other studies; and the worldwide distribution and importance of this species in
tropical waters such as the coast of Brazil indicate that it could be an excellent
model for ecotoxicity tests. Our objective is to introduce P. hawaiensis as a model
organism for ecotoxicology, develop standard operating procedures for husbandry
and ecotoxicity testing, provide some toxicology information for this species upon
exposure to reference toxicants and develop procedures for gene expression
analysis. P. hawaiensis were collected atPoço beach Itanhaem state of São Paulo,
Brazil in 2010. Cultures were maintained in an incubator with controlled conditions
that included continuous aeration, temperature 24oC ± 2, photoperiod of 12 h and
salinity of 30±2. To obtain neonates of known ages for toxicity tests, adult
organisms are separated from the culture and placed in smaller containers and
neonates collected each day to ensure that neonates are of the same age. Toxicant
(Zn2+ and Cu2+) exposures were conducted for 96 h, in static conditions, without
feed, and one organism was exposed in 25 mL of solution with 10 replicates for
each concentration. Mortality was recorded and the effect concentration 50%
(EC50) was estimated by Trimmed Spearman-Karber method. At sub-lethal
toxicant concentrations, neonates were collected, preserved at -20oC, and used for
development of standard operating procedures (SOPs) for total RNA extraction,
reverse transcription, and Q-PCR for assessment of metallothionein gene
expression. Age-related assessment of toxicity indicated EC50 values from 0.17 to
0.62 mg/L for zinc and 0.95 to >19 mg/L for copper, and age 0 neonates were
selected and used for subsequent standardized tests. The EC50 for age 0 neonates
was 0.30 - 0.44 mg/L for zinc and 1.09 - 3.05 mg/L for copper. On-going work will
establish the SOPs for use of P. hawaiensis in ecotoxicity tests and provide a new
model organism for investigating the effects of toxicants in important tropical
ecosystems. Acknowledgement: The authors thanks FAPESP (project
2014/08829-7) and CNPq (400362/2014-7) for funding and CAPES for MCA
fellowship, Profs. Augusto Luchessi, Silvia Berlanga and Sylvia Stuchi.
WE067
The effects of selective serotonin reuptake inhibitors (SSRIs), serotonin and
dopamine on chromatophore expression in the crustacean Crangon crangon
E.M. Feuerhelm; R. Fritter, University of Portsmouth; A.T. Ford, University of
Portsmouth / Biological Sciences
Neuroactive pharmaceuticals such as antidepressants found in the environment are
believed to impact neurotransmitters that are present in some aquatic organisms.
These neurohormones are responsible for a wide range of biological processes
including behaviour, growth and reproduction. Monoamine neurotransmitters such
as serotonin and dopamine are also known to affect colour physiology in
crustaceans. Therefore, this study aimed to develop and optimise biomarkers for
effects of selective serotonin reuptake inhibitor (SSRIs) as well investigate the role
of serotonin and dopamine on chromatophore expression in the common sand
shrimp Crangon crangon. Crangon crangon is an ecological and economically
important crustacean found living in estuarine and sandy shore environments within
the north eastern Atlantic. Shrimp (n=~12/treatment) were exposed over 1 week to
at three nominal Fluoxetine (Flx) concentrations (10ng/L, 100ng/L and 1000ng/L)
and the black, red and yellow chromatophore expression was recorded after 1 hour,
1 day and 1 week on black and white substrates, thus testing their ability to match
their background. After the week long exposure the shrimp from each concentration
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were used in a choice chamber experiment where they were presented with both
black and white substrates in a tank and their settlement choices were observed over
20 minutes. Results revealed specimens became significantly darker on the darker
background and lighter on the light backgrounds as one might expect with their
ability to avoid predation. Significant differences from the control group were noted
in the chromatophore scores between concentration, background colour and time.
Discriminant analysis of chromatophore grades was able to cluster into groups
based on colour of the substrate and highlighted that specimens on black substrates
under the highest concentrations (1000ng/L Flx) had a chromatophore distribution
matching those on white backgrounds. In addition, those on light backgrounds
exposed to 10ng/L Flx were darker. All specimens preferred darker backgrounds
and no significant difference in choice was observed after 20 minutes. The
repeatability and further development of these tests are discussed.
WE068
Do ground beetles differ in their response to chlorpyrifos?
F.M. Bakker, Mitox Consultants; S.B. Dehelean, Mitox Trial Management BV
Ground beetles (Coleoptera: Carabidae) species are abundant in agricultural
habitats and their surroundings. Being soil-inhabitants, soil dwellers and plant
roamers, exposure to plant protection products occurs and impacts carabid
abundance. Field observations indicate that species may be affected differentially.
To investigate how differences in sensitivity at the level of the individual relate to
the observed differences at the population level we assessed the response to varying
doses of an organophosphate insecticide for different species of ground beetles and
two formulations of chlorpyrifos (CS=micro-encapsulated and EC=emulsifiable
concentrate). Nine ground beetle species were collected from meadows situated in
an agricultural landscape in SW France. The species were kept in captivity at the
test facility until used for a test. Two species, Carabus auratus and Poecilus
cupreus, produced sufficient progeny to enable testing of the larvae. Individuals
were weighed and the test item was administered using topical application (1 µL
droplets). After dosing beetles were kept individually and mortality was assessed
72h later. With these data the LD50 and NOED for the test species were calculated.
Although the spectrum of species tested showed little overlap between the
formulations, it is clear that the CS formulation was less toxic. For both products
toxicity endpoints (LD50 and LOED) were positively correlated with body weight
and given the large differences in body weight these varied importantly. However,
when expressed as dose per unit bodyweight there was no correlation with weight
and values were of the same order of magnitude. Only Poecilus cupreus larvae fell
outside the range (less sensitive). The results indicate that any carabid beetle can be
used as an indicator for the sensitivity of other species and that species sensitivity
distributions can be estimated from species weight distributions. The important
next question is how species differ in exposure and how this relates to behavioural
traits.
WE069
Sensitivity of seven ground beetles species (Coleoptera: Carabidae) exposed to
the organophosphate: chlorpyrifos.
S.B. Dehelean, Mitox Trial Management BV; F.M. Bakker, Mitox Consultants
Ground beetles communities from agricultural ecosystems have encounter changes
in their structure due to pesticide exposure. The effects were not similar to all
species as some abundant species reduced their numbers and other almost
disappeared from these landscapes. Therefore it is important to know the individual
response of species to the pesticide exposure in order to understand the changes in
their communities. The aim of this study was to test the sensitivity of several ground
beetles species to the organophosphate chlorpyrifos. To do so we have conducted
dose-response laboratory tests, using a topical application method, on seven
species: Carabus auratus, Carabus violaceus, Carabus nemoralis, Pterostichus
madidus, Harpalus rufipes, Badister bullatus and Poecilus cupreus, captured from
a natural meadow in SW France. All beetles were topically applied with 1 µL
droplet of solutions with different concentrations of chlorpyrifos. Their mortality
rate was assessed after 72 hours. A dose response curve was produced using a probit
analysis and a LC50 (ng a.i./µL) value calculated. Our results show that the most
common species, Poecilus cupreus and Pterostichus madidus, have similar
sensitivity to Chlorpyrifos (LC50 values in the same order of magnitude), although
they are not the most sensitive ones. Smaller species like Badister bullatus are more
sensitive (LC50= 40.09 ng a.i./ µL) than larger species as Carabus violaceus
(LC50= 5565 ng a.i./ µL). These results are in contradiction with field observation,
in which chlorpyrifos had a higher effect on the abundance and recovery rate of
species from the genus Carabus. The difference between the results of the
laboratory tests and filed observation suggest an influence of different factors on the
toxicity of chlorpyrifos to the ground beetles. The next questions to be answered
are: what is the nature of these factors and how do they influence the toxicity
response.
WE070
Assessment of the quality of riparian soils by the earthworm Eisenia andrei:
contribution to toxicity of the different chemicals
S. Sforzini, Universita Del Piemonte Orientale Amadeo Avogadro / Department of
Sciences and Technological Innovation DiSIT; M. Boeri, University of Piemonte
Orientale; A. Oldani, Renewable Energy & Environmental R&D Center - Istituto
eni Donegani; F. Vago, eni S.p.A-Direzione Ricerca ed Innovazione Tecnologica,
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Centro Ricerche per le Energie non Convenzionali; r. borrelli, Corporate; P. Cesti,
ENI S.p.A. / Direzione Ricerca ed Innovazione Tecnologica, Centro Ricerche per le
Energie non Convenzionali; L. Zaninetta, Syndial / Environmental Remediation;
A.G. Viarengo, Universita del Piemonte Orientale / Department of Sciences and
Technological Innovation DiSIT
Riparian areas play an important role in river ecosystems. In flood condition, the
river water penetrate into these zones, carrying fine materials but also contaminants
potentially present in the water body. In this study, a battery of biomarkers was
utilised in the earthworm Eisenia andrei to assess the quality of riparian soils
contaminated with organic and inorganic pollutants (such as PAHs, PCBs, DDT,
Hg, Cu, Zn, etc.). In addition to high-level endpoints such as survival and
reproduction, the responses of more sensitive sublethal parameters were
investigated i.e. i) biomarkers of stress identifying effects at different levels of
functional complexity evaluated in different cells and tissues of worms and ii)
biomarkers of exposure to specific classes of contaminants (such as heavy metals
and pesticides). When earthworms were incubated for 28 d in the contaminated
soils, no effect was found in the survival of the organisms and the number of
juveniles showed no alteration with respect to controls. Only a minimal non
significant change was observed in lysosomal membrane stability of coelomocytes.
However, in these cells, an alteration of mitochondrial functionality and the
generation of reactive oxygen species was found, but this low-level oxidative stress
caused no damage to the cell plasmamembranes as highlighted by the results of the
lactate dehydrogenase release in the coelomic fluid. In the cells of the
chloragogenous tissue we found an alteration of lipid metabolism manifesting as
lysosomal accumulation of neutral lipids. Moreover, in this tissue, the
lysosome/cytoplasm ratio presented a significant increase with respect to controls,
indicating increased autophagy. Biomarkers of exposure did not show significant
changes. Taking into account the concern of the human population to particular
classes of contaminants such as DDT and its metabolites DDD and DDE, we
experimentally verified the role of these pollutants in causing the stress syndrome in
the organisms. In earthworms exposed to 12.52 ppb DDX (concentration found in
the contaminated soils - a value slightly higher than the Italian law limits) no toxic
or genotoxic effect was observed. These results highlight the importance of the use
of ecotoxicological tests to assess the contribution of a particular class of pollutants
in the toxicity of a matrix. However, the possible additive, synergistic or
antagonistic effects of the chemicals present in the soils should be always
considered.
WE071
Assessment of the population dynamics of Folsomia candida (Collembola) and
its life history characteristics in relation to temperature
V. Roeben, RWTH Aachen University, Institute for Environmental Research /
Institute for Environmental Research BioV; S. Treidy, RWTH Aachen University /
Institute for Environmental Research BioV; M. Ross-Nickoll, RWTH Aachen /
Institute for Environmental Research BioV; A. Schaeffer, RWTH Aachen
University / Institute for Environmental Research; T.G. Preuss, Bayer CropScience
/ Environmental Modelling
In a previous study we developed the individual-based model FOLCAS which
simulates the vertical dispersal and possible pesticide exposition of Folsomia
candida (Collembola) in an agricultural soil column. Through this work it became
obvious that detailed data on specific life history parameters of collembolans is still
scarce. This work presents two experimental sections: an investigation of the
population dynamics of F. candida and the scrutiny of life history characteristics in
relation to temperature. In order to assess the population dynamics of F.candida 10
individuals aged 9-12 days were placed on activated charcoal plates and kept at
20'C. The population was monitored for 11 months. Photos were taken at least on a
weekly basis for counting. The results showed that the population size rapidly
increased until it reached a density of about 22 ind./cm2 after 10 weeks.
Subsequently, the population size slowly decreased. In this phase no vital egg
deposition was observed. After nine months population density reached a low and
shortly after, F.candida started vital egg deposition again. Another approach using
different food levels indicated that excessive food availability does not necessarily
lead to higher population densities but rather decreases those in comparison to
intermediate and low food concentrations. In a second experiment life history
parameters of F.candida in relation to temperature were investigated. In order to
assess the life expectancy of F.candida 15 eggs were transferred onto activated
charcoal plates. The eggs were stored at 4'C, 15'C, 20'C, 24'C and 30'C.
Subsequently, the hatching success and the longevity of the original generation
were observed. This generation was transferred to fresh plates as soon as their
offspring approached their size in order to distinguish the different generations.
Eggs stored at 4'C and 30'C did not hatch. Less hatching success was observed at
24'C accompanied by reduced life expectancy in comparison to cooler temperatures
(15-20C). In addition, results of cooling experiments investigating overwinter
survival will be presented. The results of the study will present new data for the
otherwise well investigated Collembola species F.candida. In the next step the
results will be used to refine species related procedures in the vertical distribution
model FOLCAS, such as density-dependent mortality and reproduction and the life
expectancy.
WE072
Using a transcriptomics approach to unravel mechanisms of action of
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pesticides in Folsomia candida
T.F. Simoes, Polytechnic Institute of Leiria / ESTM GIRM; S.C. Novais,
Polytechnic Institute of Leiria / ESTM and GIRM; T. Natal-da-Luz; J. Renaud,
Department of Life Sciences; J. Sousa, University of Coimbra / Department of Life
SciencesCEF; T. De Boer, Vrije Universiteit / Ecological Sciences; D. Roelofs,
Vrije Universiteit / Inst of Ecological Science; N.M. van Straalen, VU University
Amsterdam / Department of Ecological Science; M.F. Lemos, Instituto Politécnico
de Leiria / Dept Biology
Ecotoxicogenomics is a powerful tool to spot early molecular events involved in
toxicant responses which are responsible for the adverse effects observed at higher
levels of biological organization. Clear advantages come from linking the
information of the phenotypic consequences of stress with the molecular
determinants (genes) that are induced or suppressed after it. Taken together,
phenotypic and transcriptomic data will help not only to unravel the mode of action
of the stressor but also which components might be affecting the survival, growth,
and reproduction of a given species, which may impact the population and
ultimately the community. It is accepted that toxicity can be detected at the
sub-cellular level earlier than it is observed at higher levels of biological
organization. Folsomia candida is a common and widespread arthropod that occurs
in soils throughout the world and has been used as a “standard” test organism for
more than 40 years for estimating the effects of pesticides and environmental
pollutants on non-target soil arthropods. This species is very sensitive to organic
compounds and is among the most sensitive representatives of its taxon. In the
present study, F. candida was used as test organism and its survival and
reproduction was assessed (ISO 11267:1999(E)) after exposure to the herbicide
glyphosate (30.8 % Montana®) and the fungicide chlorothalonil (38.8%
Bravo®500) in a Portuguese agricultural soil. Organisms were then exposed for 10
days to the reproduction EC50 of each pesticide (glyphosate: 4.95 mg a.i./kg;
chlorothalonil: 127.31 mg a.i./kg) as well as to control conditions, with sample
collection at days 2, 4, 7 and 10. RNA was extracted from each pool of organisms
and RNA sequencing yielded different sets of differentially expressed genes after
exposure to each pesticide. Gene Ontology enrichment analysis identified distinct
biological processes and molecular functions to be affected. Moreover, the pattern
of gene expression changed over time. This work constitutes the first attempt to
understand the mechanisms of toxicity behind the effects of glyphosate and
chlorothalonil in soil invertebrates which can be used to develop a more effective
set of tools to assess the early effects of such pesticides in a real scenario of soil
contamination.
WE073
Toxicity Effect of Strain Bacillus thuringiensis. berliner on Domestic
Silkworm （ Bombyx mori）
Y. Bu, Nanjing Insitute of Environmental Sciences; F. Shen, C. Liu, Nanjing
University; C. Dai, Nanjing Normal University; Z. Shan, Nanjing Insitute of
Environmental Sciences MEP
As an extensively applied and the most successful pathogen used for insect
control, Bacillus thuringiensis (Bt) presently occupies ~2% of the total insecticidal
market (Bravo et al, 2011). Nearly 200 kinds of Bt products derived from different
Bt strains have been registered in the U.S. by 1998 (Schnepf et al, 1998). Bombyx
mori which belongs to Lpidoptera Bombycidae is a commercially important insect
for production of silk and recombinant proteins, and is also a good model
lepidopteran (Goldsmith et al, 2005; Nagaraju and Goldsmith, 2002). It’s sensitive
to Bt pesticides because of the similar classification with Bt targeted insects and
may be poisoned by mulberry leaves contaminated by Bt pesticides used in
mulberry field and surrounding farmland directly or indirectly through water, air
and other means (Zhu et al, 2008). This study aimed to evaluate the toxicity of
strain Bacillus thuringiensis. berliner (Bt.22945 for short) on silkworm Bombyx
mori in four aspects including acute toxicity, proliferation toxicity, chronic toxicity
and infectious toxicity. Using food intake method, high concentration of
fermentation up to 109 spores/ml caused strong acute toxicity to 2nd and 4th instar
larvae, and LC50 (2d) were 1.44×108 spores/ml and 5.55×108 spores/ml,
respectively. After feeding 5th instar with fermentation of 1.89×108 spores/ml,
fluorescence quantitative PCR showed that cryI gene of Bt didn’t show
proliferation, and the copy number reduced to 342.4 copies/ml after 2 d. Chronic Bt
exposure to 2nd instar larvae showed that 10×group’s weight was remarkably lower
than control group, but 50× and 100× groups had no significant difference as
compared to control group before cocooning and middle of 3rd instar. The
morphology and biochemical reaction of strain isolated from the dead larva infected
with Bt.22945 were in identical with original Bt.22945, and DNA sequencing
showed that 16SrRNA gene of the strains had 99% similarity. The reinfected
causing death test further confirmed that Bt.22945 was the infective pathogen of
silkworm. The results showed that Bt.22945 was pathogen of silkworm with strong
acute toxicity, and the usage of Bt products near mulberry fields should needs more
environmental risk concerns. Key words: Bacillus thuringiensis; silkworm;
toxicity assessment; proliferation; \n \n
WE074
The toxicity of neonicotinoids to mayfly nymphs and their seasonality.
P.J. van den Brink, Alterra and Wageningen University; R.S. Bekele, J.M. Van
Smeden, Wageningen University; I. Roessink, Alterra
In this study the neonicotinoids imidacloprid, thiacloprid and thiamethoxam were
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evaluated for their acute and chronic toxicity to mayfly nymphs (Cloeon dipterum)
under laboratory conditions. Acute toxicity experiments performed at different
temperatures showed that C. dipterum was less sensitive to imidacloprid at lower
temperature. The LC50,96h were a factor of 4.2 higher at a temperature of 10 °C
compared to 18 °C. The differences were less pronounced for the EC50,96h (factor
of 1.7). Interestingly the autumn generation of C. dipterum proved to be less
sensitive to imidacloprid that the earlier tested summer generation (factor of 5.7 of
difference between the EC50,28d; Roessink et al., 2013). The acute toxicity data
showed that all three chemicals were equally toxic when based on LC50,96h (34 –
52 μg/L) while thiacloprid was a factor of two more toxic when based on EC50,96h
(10 – 25 μg/L). The chronic toxicity data also showed that thiacloprid was twice as
toxic to C. dipterum compared to the other two compounds (EC50,28d between
0.29 and 0.68 μg/L).
WE075
Delayed metamorphosis in Africanized Apis mellifera exposed to the
imidacloprid.
H.M. Soares, Departamento De Biologia; D.A. Tavares, Universidade Estadual
Paulista Julio de Mesquita Filho / Departamento de Biologia Centro de Estudo de
Insetos Sociais Rio Claro São Paulo; E.C. Silva Zacarin, Universidade Federal de
São Carlos / Departamento de Biologia Laboratório de Biologia Estrutural e
Funcional Sorocaba São Paulo; R.C. Nocelli, Ciências Biológicas / Departamento
de Ciências da Natureza Matemática e Educação; O. Malaspina, Universidade
Estadual Paulista UNESP
The indiscriminate application of pesticides is reducing the population of
pollinators, such as bees, in agroecosystems. Honeybees that plays role inside the
hives, as well as the larvae, can be exposed to environmental contaminants brought
by foragers. Adult bees and larvae can ingest nectar and pollen contaminated with
insecticides, particularly those with systemic characteristic, such as imidacloprid.
This study investigated the effects of insecticide on larval development of the
honeybee Africanized A. mellifera. During the first 5 days of development, the
larvae are in the feeding period and are found at the bottom of brood cell. At the end
of the feeding phase, the larvae begin to get a vertical position, the gut empties its
contents and then they begin the prepupal stage. Thus, larval position inside the
artificial cupule and defecation are important events prior to metamorphosis.
Preliminary results of these parameters in larvae orally exposed to different
concentrations of imidacloprid showed that the individuals delayed the
verticalization inside the cupule and the defecation, from the 250 and 500 ng a.i./µL
of diet, respectively. Further investigations are necessary to understand how these
developmental delays could impair behavior and survival of the bees after the
emergence.
WE076
Reaslistic toxicity of neonicotinoid insecticides in the aquatic environment
V. Carrasco Navarro, University of Eastern Finland / Biology
Neonicotinoid insecticides are the most widely used insecticides worldwide and
have been on the spot recently due to the apparent toxic effects caused to bees. As a
consequence, their use was restricted to a great extent in the EU for two years. The
neonicotinoid insecticides that have been on the spot are clothianidin, imidacloprid
and thiamethoxam. Although neonicotinoids are intended to treat crops from pests,
a high proportion of the insecticide may easily leach to the surface waters after
application as their solubility is high. They have been detected in environmental
waters from all around the World. Although they allow a faster and healthier growth
of crops by aiming at pests, neonicotinoids can be toxic also to non-target
organisms, for example, the presence of imidacloprid had a negative effect on the
population of aquatic invertebrates. Although we know that neonicotinoids may be
toxic to non-target organisms their joint toxicity in mixtures of chemicals is the
subject of very few studies. Toxicity testing of many chemicals at a time would be
highly relevant, since that is how chemicals are likely to exist in the environment.
The toxic effects of co exposure of neonicotinoids as part of the complex mixture
pollutants existing in the surface waters is currently completely unknown subject.
This is the subject that this research proposal is going to tackle. Using the model
organisms Lumbriculus variegatus and Chironomus riparius, the toxicity of
neonicotinoids and other relevant contaminants is going to be tested in aquatic
laboratory exposures. Sublethal endpoints such as survival rate, biomass and
reproduction will be measured over 28 days and compared among different
treatments of animals exposed to single neonicotinoids and in the presence of other
chemicals. Over the 28 days treatments, the toxicity will be assessed every week by
setting 4 timepoints. The hypothesis is that the addition of other chemicals
(modifying the single-chemical testing conditions) may cause a synergetic effect,
increasing the toxicity of neonicotinoids, although also scenarios of antagonistic or
no change in toxicity may occur. Experiments that study the toxicity caused by
more than one substance are very relevant and can help to unveil what occurs in the
real world. The results obtained will be meaningful in addressing the
environmentally relevant situation when it comes to effects of pollutants and will be
relevant for Finnish and European environmental authorities.
WE077
Integrated toxicogenomics and comparative behavior analysis on toluene and
formaldehyde exposed fruit fly Drosophila melanogaster
H. Eom; Y. Chung, University of Seoul; K. Song, Korea Environment and

SETAC Europe 25th Annual Meeting Abstract Book

Merchandise Testing Institute; T. Chon, Pusan National University; J. Choi, School
of Environmental Engineering Graduate School of Energy and Environmental
system Engineering
Behavioral monitoring fills the gap between macro-scale (e.g., community
structure) and micro-scale (e.g., molecular response) measurements effectively in
risk assessment. Since behaviors reflect integrated processes on the subcellular,
cellular, physiological, and individual level responses, behavioral measurements
are considered as comprehensible endpoints in detecting disruption from a broad
spectrum of chemicals and environmental stresses. Though Drosophila
melanogaster behavior-related research has been conducted in various aspects, a
few studies are available on the relationship between chemical-induced gene level
alteration and behavior responses in toxicological context. In this study, toxicity of
toluene and formaldehyde was investigated on the model organism, Drosophila
melanogaster using comprehensive toxicogenomics and comparative behavior
analysis. Microarray result indicated the numbers of genes differentially expressed
by toluene and formaldehyde were 37 and 130, respectively. Inginuity pathway
analysis revealed that NF-Kb as an herb molecule in formaldehyde mediated
toxicity, while MTTP and beta estradiol were found to be highly linked by toluene
exposure. To explore physiological meaning of toluene and formaldehyde -induced
genes and pathways, we selected loss-of-function mutants of genes and pathways
popped up in microarray followed by pathway analysis, which are Dsor1, p38b,
bsk, puc, msn, Hsp23,p53, yl, and Thoc7. Toluene and formaldehyde were exposed
to wildtype and selected mutants through inhalation chamber for 72 h and survival
and alteration of locomotive movement were analyzed. Intensive computational
behavior analysis was further conducted on wildtype, p38b and p53 mutant D.
melanogaster. Movement of D. melanogaster was continuously observed by using
computer interfacing techniques and was analyzed by permutation entropy (PE)
after exposure to toluene and formaldehyde. Overall results provide valuable
information on indoor air pollutant biomonitoring using an alternative animal
model. This study also indicate that behavior changes might reflect altered gene
expression, which lead to consider behavior parameter as higher level toxicity
indicator of chemical-induced gene expression. Gene and behavior interaction by
chemical exposure in D. melanogaster can provide an insight of the relationship
between toxic mechanism of action and higher level effect.

Multistress in aquatic environments: the big picture (P)
WE079
Evaluation of the genetic and physiological effects of Decabromodiphenyl
ether (BDE-209) and Dechlorane plus (DP) in Mytilus galloprovincialis by a
novel in vivo exposure via the dietary pathway.
E. Barón; A. Dissanayake, University of Plymouth / School of Biological Sciences;
J. Vila, IDAEA CSIC Barcelona; J. Readman, School of Biological Sciences; A.N.
Jha, Plymouth University / Biological Sciences; E. Eljarrat, IDAEA-CSIC /
Department of Environmental Chemistry; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research
Polybrominated diphenyl ethers (PBDEs) have been used as flame retardants (FR)
for many years and their concentration levels have been reported in different
environmental and biotic matrices. Commercially, they were available in three
different mixtures: Penta-BDE, Octa-BDE and Deca-BDE. Penta- and Octa-BDE
mixtures were banned in 2008 in the European Union and production of Deca-BDE
was meant to end by the end of 2013. Thus, commercial demand of alternative
halogenated flame retardants increased with the purpose of replacing PBDEs in
polymer formulations. Dechlorane plus (DP) is an halogenated norbornene which
was proposed by the EU as a replacement of Deca-BDE. Both classical and
alternative flame retardants BDE-209 and DP have shown bioaccumulation and
biomagnification potential. In general, there is a gap in the knowledge of the
toxicological effects that these compounds may have. In adittion, while some
studies evaluated the effects of PBDEs in mussels (mainly focused on BDE-47) to
the best of our knowledge this is the first in vivo exposure to DP in bivalves.
Mussels were exposed to BDE-209 and DP at three concentrations for six days. BaP
was used as in vivo positive control while acetone was used as negative control (n=9
per treatment). Exposures were conducted via dietary pathway, validated
previously with BaP. Hydrogen peroxide was used as an in vitro positive control.
Following exposures, clearance rate (CR) was measured and the alkaline COMET
assay was performed immediately thereafter. CR were significantly higher than the
control in all cases (p< 0.001), but no statistically significant differences were
observed among the different treatments at any of the three time points evaluated.
The in vivo exposures to BDE-209 and DP showed significant genetical damage at
different concentrations in both cases. Furthermore, differences between the two
compounds were observed at the different concentration levels of exposure. DP
showed, at lower levels of concentration, similar DNA damage than BDE-209,
which could suggest that it has a higher genotoxic potential. Moreover, our results
showed that CR of the mussels was not affected at these doses. Therefore, results
indicate that mussels are more likely to be affected by these contaminants at the
genetic level but not at the physiological level. Since DP has been proposed as an
alternative to BDE-209, further investigation regarding its toxicological properties
and mechanism are needed.
WE080
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Challenging plasticity: can acidified conditions alter susceptibility to emerging
contaminants in marine bivalves at different life-stages?
M. Munari, University of Padova / Biology; V. Matozzo, University of Padova /
Department of Biology; F. Gagne, Emerging Methods, Environment Canada /
Emerging Methods; G. Chemello, V. Riedl, L. Finos, University of Padova; M.G.
Marin, University of Padua / Department of Biology
Climate changes may alter marine organism susceptibility to pollutants, however
this condition may be differently displayed in adult and early-life stages. To verify
this hypothesis, the combined effects of seawater CO2-driven acidification and
diclofenac (a non-steroidal anti-inflammatory drug, NSAID) were investigated in
the Mediterranean mussel Mytilus galloprovincialis and the Manila clam Ruditapes
philippinarum. Using a flow-through system, adult bivalves were acclimatized to
three pH values (8.1, 7.7, 7.4) for 7 days. Thereafter, they were maintained for 14
days at the three pH values and simultaneously exposed to environmentally relevant
concentrations of diclofenac (0, 0.05 and 0.5 μg/L). Haemocyte parameters (total
haemocyte count, haemocyte volume and diameter, Neutral Red uptake, haemocyte
proliferation and lysozyme activity) and oxidative stress parameters (superoxide
dismutase, catalase and cyclooxygenase activities, lipid peroxidation and DNA
strand-break formation) in gills and digestive gland were analyzed after 7, 14 and
21 days of exposure to the experimental conditions. Results showed that cellular
and biochemical parameters measured were more influenced by pH than diclofenac
with opposite patterns of variations between mussels and clams. R. philippinarum
haemocytes showed reduced pinocytotic activity, compared to mussel haemocytes,
suggesting a potential decrease in immunesurveillance. Despite cyclooxygenase
(COX) is one of NSAIDs target, no significant effects due to diclofenac were
revealed in this study, whereas pH significantly decreased COX activity in clams.
Under flow-through conditions, fertilized eggs of R. philippinarum were exposed
for 96h to two levels of pH (8.1 and 7.7) in the absence or presence of diclofenac
(0.5 µg/L). Larval survival and growth showed to be significantly affected by both
reduced pH and diclofenac; dramatic effects on shell development and prolapsed
tissue outside the shell were observed in larvae kept at pH 7.7. The highest levels of
catalase activity were detected in low pH/diclofenac treated larvae, indicating
oxidative stress, even though no significant evidence of increased lipid
peroxidation was found. Overall results highlighted that seawater acidification
enhanced susceptibility of bivalve larvae but not of adults to environmental
concentration of diclofenac, supporting the hypothesis that planktonic stages may
be a population bottleneck under changing environmental conditions.
WE081
Combined impact of nutrition and pollution: the fatty acid profile modulates
the tolerance to cadmium and methylmercury in fish
A. Ferain, Institut des Sciences de la Vie; C. Bonnineau, UCLouvain / Institut des
Sciences de la Vie; I. Neefs, B. Lemaire, J. Rees, Université Catholique de Louvain
/ Institut des Sciences de la Vie; Y. Larondelle, UCLouvain / Institut des Sciences
de la Vie; C. Debier, Institut des Sciences de la Vie Université catholique de
Louvain
Aquatic organisms experience stress when an external stressor moves them away
from their optimum performance in terms of growth and reproduction. For fish,
sub-optimal nutrition and heavy metals exposure represent two frequent stressors.
There is a good knowledge about responses of fish to these stressors when
considered individually. The lipid quality of the diet (ω-3 vs ω-6 fatty acids (FA))
has considerable impacts on the lipid composition of the organism, the FA
metabolism, the membrane fluidity and the susceptibility to oxidative stress. The
contamination by heavy metals induces damages at both cell and organism levels
(oxidative stress, altered membrane fluidity and FA metabolism, reduced growth
and survival). Though both dietary lipid quality and heavy metals influence similar
biological processes (e.g. redox homeostasis, FA metabolism), the interactions
between these two parameters are poorly known in aquatic organisms. In that
context, we aimed to explore the functional role of lipids in fish sensitivity to heavy
metals (cadmium and mercury). First, an in vitro approach was conducted to assess
whether the cellular FA profile has an impact on metal toxicity and to explore
mechanisms behind such interactions. Practically, seven cell batches, from the
rainbow trout liver cell line RTL-W1, differing in their FA profiles were developed
by enriching the growth medium with specific FA. These modified cells were then
challenged with cadmium or mercury. Two ω-3 FA, α-linolenic acid (ALA) and
eicosapentaenoic acid (EPA) showed a particularly high protection against
cadmium (EC50 3 times higher than in non-enriched cells) and methylmercury (EC50
4-4.5 times higher than in non-enriched cells) but none protected the cells against
inorganic mercury. The FA profile of the cells would likely have influenced the cell
tolerance to metals through modulating the membrane fluidity, the metal uptake and
sequestration as well as the ability of restoring the oxidative balance and preventing
apoptosis. Based on the in vitro results, the protective potential of ALA and EPA
against heavy metals is being investigated in rainbow trout juveniles to validate our
observations at a higher level of biological organization. Overall, this study
highlights the importance of food quality (at least in terms of its FA composition) in
fish response to chemical contamination and provides novel perspectives to
interpret contrasting toxicity studies.
WE082
Salinity, pH and Arsenic effects on the biochemical responses of the manila
clam Venerupis philippinarum
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C.V. Silva; E. Figueira, CESAM University of Aveiro; L. Salamanca, Universitad
de Alcalá; A. Almeida, Deaprtamento de Biologia; A. Moreira, CESAM
Department of Biology; A.M. Soares, Universidade de Aveiro / Department of
Biology and CESAM; R. Freitas, Biology
Climate change is predicted to occur in the next years, including a decrease of
seawater pH and salinity shifts. Due to this, geochemical changes in sediments are
expected, such as the mobilization of metals and metalloids previously adsorbed to
sediments, their organic and inorganic speciation and interaction with sediments,
and consequently, the increase of elements in water and sediments. The
contamination with metals and metalloids such as Arsenic (As) has been of great
concern in marine and estuarine ecosystems, since they cause environmental
deterioration of natural conditions affecting the inhabiting marine organisms.
Among all aquatic organisms, bivalves can accumulate concentrations several
times higher than those in water and sediment, due to their ability to filter large
quantities of particles. Venerupis philippinarum has been used as a sentinel
organism to assess the impact of pollution in different marine ecosystems, being a
good candidate to provide relevant information on environmental changes.
Therefore, the goal of this study was to study the ability of the invasive clam V.
philippinarum to cope with a range of salinities (17, 28 and 42 g/L) and pH (7.8 and
7.3) that may occur under a climate change scenario, associated with the presence
of environmentally relevant concentrations of As (0, 4 and 17 mg/L). Mortality and
detoxification strategies such as total protein, lipid peroxidation, glutathione
reduced and oxidized, antioxidant responses (catalase, superoxide dismutase
activity) and detoxification mechanisms (glutathione-S-transferase) were
determined in organisms exposed to different conditions (As, pH, salinity, and the
combination of As with pH or salinity). The results obtained revealed that none of
the conditions induced mortality. However, the LPO content increased with the
increase of As exposure concentrations, both at control conditions (pH 7.8 and
salinity 28) and when combined with low pH or salinities of 14 and 42. The catalase
activity showed a similar pattern when combining As concentrations and pH.
Nevertheless, the activity of this enzyme strongly decreased when organisms were
exposed to salinity 42 and the combination of As and salinity 42. Overall, this
species provided relevant information in the oxidative stress response to cope with
changes in salinity and pH that may occur under climate change scenarios,
associated with the presence of environmentally relevant concentrations of As in
sediment.

effective cellular immune response.
A. Magesky, Université du Québec / ISMER Oceanography; E. Pelletier,
University of Quebec, Rimouski / ISMERUQAR
Nowadays contamination driven by anthropogenic activities has been widespread
over the world and has become another harmful factor that living organisms have to
go through even in early life stages. Prevailing assumptions about carbon nanotubes
behavior indicate that they could act as contaminants-carriers. Likewise, given the
increasing applications and likelihood of silver nanoparticles releases into the
aquatic systems, some attention has been attracted to deciphering their toxic effects.
So far, however, there is a paucity of data on the comparative effects of mixtures of
functionalized single-walled carbon nanotubes (fCNTs) with silver (Ag+fCNTs)
and with organic-coated silver nanoparticles (NPPaam+fCNTs) on various stages
of the development of marine invertebrates. Given these considerations, we chose
the green sea urchin S.droebachiensis in early development to investigate the
effects of silver, nanosilver and their mixtures with fCNTs. Thus, our experimental
design included short-/long-term exposures and recovery. Four nominal
concentrations of silver/nanosilver (500, 100, 50 and 20 µg.L) were combined with
fCNTs (50, 10, 5, 2 µg.L). These experiments were performed taking on account
the major events in embryogenesis (at 5°C), larval development and juvenile
growth (both at 8°C). Microscopic observations were made in vivo by confocal
microscopy. We also measured oxidative stress at 96h of exposure. Dissolved silver
found in exposure medium was quantified by ICP-MS. Our results pointed towards
a strong effect of silver toxicity held by fCNTs on all stages. This fact was also
supported by higher levels of silver found in mixtures with fCNTs. Sublethal
concentrations of Ag+fCNTs had a significant impact on mortality of embryos
during recovery period. In contrast, NPPaam+fCNTs mixtures are less toxic than
NPpaam and Ag+fCNTs. Whereas red spherule cells migrations and coelomocytes
were strongly disrupted in embryons, both cells were able to repond rapidly to
damages caused by chemical stress in larvae and juveniles. While NPPaam was
more effective to slow down metamorphosis, Ag+ had a severe impact on mortality.
Conversely, larvae exposed to both mixtures were never able to go forward with
morphogenic changes. Taken together, these findings provide a more precise
understanding of fCNTs effects to mobilize and transport different contaminants to
animals and how this could impact marine invertebrate early life over time.

WE083
Using sharks to address the impacts of ocean contamination: a
multibiomarker approach
L.M. Alves; M. Nunes, LUNAM Université / Oniris Laboratoire dÉtude des
Résidus et Contaminants dans les Aliments; N.A. da Costa, Polytechnic Institute of
Leiria / ESTM GIRM; P. Marchand, B. Le Bizec, ONIRIS / LABERCA; S.
Mendes, J. Correia, Polytechnic Institute of Leiria / ESTM GIRM; M.F. Lemos,
Instituto Politécnico de Leiria / Dept Biology; S.C. Novais, Polytechnic Institute of
Leiria / ESTM and GIRM
Marine ecosystems are constantly being loaded with contaminants like persistent
organic pollutants (POPs) and heavy metals. Chemical analyses of pollutants
provide information about contamination levels in the environment, but may not be
sufficient to understand how organisms are being affected. There is a need to link
these measurements with biological endpoints, for example through the assessment
of enzymatic activities. Big pelagic apex predators, like the blue sharkPrionace
glauca, are particularly affected by pollution, mainly through bioaccumulation and
biomagnification. Their large distributions, along with their abundance and
frequent capture by commercial fishing boats, make them potentially good species
for use in biomonitoring studies. This study aimed to assess the potential of P.
glauca as a sentinel species for pollution monitoring surveys, using biochemical
biomarkers. Twenty blue sharks were sampled of the coast of Portugal, aboard a
commercial swordfishing boat. POPs concentrations and heavy metals, as well the
levels of biochemical parameters related with detoxification, oxidative stress,
energy metabolism and neuronal functions, were measured. As a first part of this
study, the characterization of the cholinesterases (ChE) present in muscle and brain
tissues of P. glauca was made to evaluate their potential for further biomonitoring
studies. The results suggest that the brain seems to contain atypical ChE, presenting
mixed properties of two ChE types whereas the muscle seems to contain mostly
acetylcholinesterase. The in vitro exposure to a model pesticide showed that, the
brain was the most sensitive tissue and therefore the most suitable for detection of
exposure to low concentrations of anticholinergic compounds in the environment.
This study indicates that ChE activity in blue sharks has the potential to be used as a
sensitive and reliable biomarker in marine biomonitoring programs. POPs and
heavy metals were found to be present at higher concentration in liver than in
muscle. Both positive and negative correlations were found between physiological
parameters and contaminant accumulation levels and some suitable biomarker
candidates were identified. This study highlights the usefulness of biochemical
parameters, when combined with pollutant body burden determinations, to assess
effects of contaminants and demonstrates the great potential of P. glauca to be used
as a sentinel of marine pollution, through the use of suitable biomarkers.

WE085
Comparison of different extraction methods for the determination of booster
biocides in marine organisms through liquid chromatography-mass
spectrometry.
L.R. Diniz, São Paulo State University- Institute of Chemistry; E.M. Vieira, Sao
Paulo University / Departamento de Quimica e Fisica Molecular; T.C. Franco,
Universidad Federal do Maranhão / Technological Chemistry; C. Afonso-Olivares,
Universidad de Las Palmas de Gran Canaria; R. Guedes-Alonso, Universidad de
Las Palmas de Gran Canaria / Chemistry; S. Montesdeoca-Esponda, Departamento
de Química; M. Torres-Padrón, Z. Sosa-Ferrera, J. Santana-Rodriguez, Universidad
de Las Palmas de Gran Canaria / Departamento de Química
Since restrictive regulation of the antifouling agent tributyltin,the study of
alternatives for the use of tin free antifouling painting is increasing due to high level
of contamination in the marine and coastal ecosystems. Around eighteen
non-metallic organic compounds worldwide are currently used or promoted as
agents in antifouling painting. Some of the most common booster biocides are are
4-chloro-3-methylphenol, chlorothalonil, dichlofluanid, diuron, thiram and irgarol
1051 and some degradation product of irgarol 1051 like M1. Although they are less
persistent in the environment, many of these compounds have been associated with
noxious effects such as metabolic disorders, infertility and inhibition of growth,
reduction in immunity and even death of some organisms [1]. There are a few
studies related with the methods for determination of booster biocides in biological
samples. Some studies have reported diuron, irgarol 1051 and M1 in tissues of
marine algae and molluscs at level of ng g-1[2]. The use of soft tissue of clams may
be a viable option for the chemical analysis of the presence of anti-fouling in port
areas, considering reports of some studies on the cause-and-effect relationship
between exposure to organotin antifouling and the development of imposex in
Stramonita haemastoma, a mollusc often found in rocky shores, anatomically
related species of the genus Thais, commonly found in tropical and temperate
waters. Before that, it is necessary to develop a viable methodology to extract and
determine booster biocides in these kind of matrices. In this work, we have
optimised different extraction methods (sonication, microwave assisted extraction
and liquid-liquid microextraction) coupled to liquid chromatography with mass
detection to determine diuron and irgarol in molluscs. Results were compared to
obtain the best analytical method to determine these booster biocides in soft tissues
of this type of molluscs. References [1] Diniz, LGR (2013) First Appraisal of Water
Contamination by Antifouling Booster Biocide of 3 Generation at Itaqui Harbor
(São Luiz - Maranhão - Brazil). J. Brazil Chem Soc 25: 380-388. [2]
Sánchez-Rodríguez A, Sosa-Ferrera Z, Santana-Rodríguez JJ (2012) Analytical
methods for the determination of common booster biocides in marine samples. Cent
Eur J Chem 10: 521-533. Keyworks: Antifouling substances, booster biocides,
marine polluttion

WE084
Effects of carbon nanotubes and interactions with silver and silver
nanoparticles on early life of sea urchins: from strong cellular impairment to

WE086
Phenoloxidase activity in wild mussels (Mytilus galloprovincialis) exposed to
Fluoranthene under different nutritional conditions
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D. Romero, University of Murcia / BiologyToxicology; C. González-Fernández,
Spanish Institute of Oceanography / Marine ecosystems; J. Campillo, Instituto
Español de Oceanografia; L. Vinas, Spanish Institute of Oceanography; J. Bellas,
Centro Oceanografico de Vigo / IEO (Instituto Espa?ol de Oceanografia); A.
Franco, Instituto Español de Oceanografia; M. Albentosa, Instituto Español de
Oceanografia / Centro Oceanográfico de Murcia
Xenobiotics produce important immunological disorders in marine organisms, as in
the mussel, M. galloprovincialis. The study of these alterations in laboratory studies
is really useful in order to identify biomarker responses of organisms to pollutants.
Sensitivity of phenoloxidase activity (PO) to pollution suggests that this enzyme
might be a reliable biomarker in monitoring programs. On the other hand, food
availability in the environment seems to condition the biological responses to
pollution at different organization levels. Therefore, environmental trophic
conditions could affect the immune responses to pollution. The experiment was
designed to determine the relative importance of these two environmental variables:
food availability and the presence of toxicants, on PO activity. Three experimental
trophic conditions were simulated by regulating daily food ration during 45 days:
low food condition (N1), medium food condition (N2) and high food condition
(N3), which promoted negative, maintenance and positive mussel energy balances,
respectively. In all cases, mussels were exposed to two nominal fluoranthene (FLU)
concentrations (3 and 60 µg L−1) for 3 weeks. After that, mussel haemolymph was
extracted and analyzed spectrophotometrically, quantifying the production of
dopacrome from L-DOPA and using SDS as elicitor. Multifactorial ANOVA
showed a significant effect of nutritive condition on PO activity being this activity
higher in low condition mussels (N1). Contrary to expected results, PO activity did
not show any significant effect of FLU exposure in any mussel condition which
could suggest that the effect of mussel nutritional status is so important than can
mask the effect of pollutants.
WE087
Fluoranthene toxicity in Mytilus galloprovincialis at different stages of
gametogenesis measured by biochemical biomarkers
C. González-Fernández, Spanish Institute of Oceanography / Marine ecosystems;
M. Albentosa, Instituto Español de Oceanografia / Centro Oceanográfico de
Murcia; J. Campillo, Instituto Español de Oceanografia; L. Vinas, Spanish Institute
of Oceanography; A. Franco, Instituto Español de Oceanografia; J. Bellas, Centro
Oceanografico de Vigo / IEO (Instituto Espa?ol de Oceanografia)
Mussels, such as Mytilus galloprovincialis, are extensively used as sentinel species
of pollution in marine coastal monitoring programs. Due to the large seasonal and
spatial variability of marine ecosystems, large scale monitoring programs have
some difficulties in the assessment of the effect of pollution on organism´s
biological responses. It has been widely reported that biomarker responses show a
seasonal pattern due to exogenous (food availability and temperature) and
endogenous (gametogenesis) factors. Generally, gonadal development of M.
galloprovincialis mussels takes place between late autumn and winter, until the
beginning of the spring, when the gonad is completely ripe and spawning occurs.
During late summer and early autumn, there is a reserve storage that will be used for
the next gametogenesis. The aim of this study was to evaluate the effect of mussel
reproductive status on their response to one polycyclic aromatic hydrocarbon
(PAH): fluoranthene (FLU), measured by several biochemical biomarkers of
exposure (superoxide-dismutase -SOD-, catalase -CAT-, glutation reductase -GR-,
glutation peroxidase -GPx-, glutation-s-transferase -GST-) and damage (lipid
peroxidation -LPO-). For that purpose, mussels of the same size and from the same
sampling site were exposed to FLU at two different seasons: when the mussels were
in resting time (October) and when the gonads were completely full (March).
Exposure was carried out at two nominal FLU concentrations (4 and 80 µg L−1) for
3 weeks. Biological characterization of mussels from a biochemical, histological
and anatomical point of view was also performed. Two-factor ANOVA analyses
showed a significant effect of mussel reproductive status on several biomarker
responses (SOD, CAT and GPx), whereas FLU exposure only affected GPx
response. Mussels showed higher values on biomarkers measured during gonadal
maturation than during resting time. Since, in large-scale marine pollution
monitoring programs, mussels display a wide range of reproductive status, even at
the same sampling time, mussel reproductive status should be considered in order to
carry out an accurate interpretation of biomarker results.
WE088
Effect of copper in the freshwater bivalve Corbicula fluminea: Biomarker
responses under laboratory and field in a short exposure time.
E. Bonnail, University of Cadiz / ChemistryPhysics; L.M. Buruaem, São Paulo
State University - UNESP Campus Experimental do Litoral Paulista; L.G. Morais,
Universidade Estadual Paulista UNESP; G. Araujo, Universidade de Aveiro /
Biologia; D. Abessa, Unesp / Marine Biology and Coastal Management; A.M.
Sarmiento, University of Huelva / Department of Geodynamics and Palaeontology
Cu is one of the best conductor of heat and electricity; has important industrial
applications, especially in a growing electric commerce. Its demand is forcing the
re-opening of closure mines. This promotes movements in soils and changes in the
neighbouring ecosystems. Hence there is an increasing need to understand the
effects of their eventual release into different environmental compartments and the
species within. The Ribeira de Iguape River Basin is receiving discharges rich in
As, Ba, Cd, Pb, Cu, Cr and Zn from a Pb processing plant. Cu contents ranged
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between 0.0039-0.0062 mg L-1 in water and 8.8±3.7 mg Kg-1 in sediments. It is
possible to assess the ecological health of a river by studying the sediment-water
composition and the bioavailable form. In this polluted scenario, the introduced
species Corbicula fluminea meet all the requirements to biomonitor the courses due
to is a filter feeder in contact with sediment, sessile, able to survive under extreme
conditions and can be find the Ribeira. Up to date the ecotoxicological risk for non
target organisms is sparsely documented, with the focus predominantly on the acute
toxicity of magnified expectable environmental concentrations. Thus in a
laboratory-based study the clam was chosen as a model to evaluate cellular effects
of dissolved Cu (0.5, 1 and 2 ppm) over 7 days. Ditto, two sites from Iguape were
chosen as affected mining scenarios: after the mining split (Sete Barras) and close
to the estuary (Registro); a third “non-polluted” point used as negative control
(Pereque). Biomarkers of oxidative stress (GST,GPx,GR), exposure(MTs,AcHe)
and damage (LPO,DNA strand breaks) were quantified. Results identify
significative effects on the bimarker responses compared to the reference site (24h).
Statistical analyses showed some significant differences after 7 days into the
positive control of 2 ppm for the whole battery of biomarkers, except for
MTs.Oxidative stress and damage was observed after Cu doped water exposure
with 1 ppm. However at the tested concentrations, the particles did not cause
significant oxidative damage, what make suspect about hormesis under extreme
exposure. DNA damage was observed after 1ppm Cu exposure. Under sediment
exposure, GST and LPO generated the greater response. To sum up, biomarkers
analyses show stronger responses under waterborne; this might be influenced by
burrowing and feeding activities that mask the enzyme stress
WE089
Seasonal variability of antioxidant biomarkers in mussels Mytilus
galloprovincialis from the Spanish N-NW coast.
J. Bellas, Centro Oceanografico de Vigo / IEO (Instituto Espa?ol de Oceanografia);
J.A. Campillo, Instituto Español de Oceanografia; C. González-Fernández, Spanish
Institute of Oceanography / Marine ecosystems; M. Albentosa, Instituto Español de
Oceanografia / Centro Oceanográfico de Murcia
Marine organisms are highly seasonal animals in relation to their physiology which
depends, among other factors, on their annual cycle of reproduction. In bivalves,
reproductive cycle is regulated by two main environmental factors: temperature and
food availability. Specifically, bivalves are undergoing high variable environmental
conditions. Integrated pollution monitoring carried out by the IEO along the N-NW
coast of Spain has evidenced that the variability of the environmental conditions
produce spatial differences in mussel condition which seems to mask the biomarker
responses to pollution. Thus, there is a need to study the natural variability of
biological responses used as pollution biomarkers at different seasons and in
different habitats in order to establish an adequate link between chemical pollution
and biological responses. This study aims to assess the natural variability of some
biomarker responses on the mussel Mytilus galloprovincialis in 5 different sites
from the Spanish Marine Pollution Monitoring Program which are differentiated in
their natural ecology and their anthropogenic pressure. The potential influence of
environmental and endogenous factors that can cause biomarker´s seasonal
fluctuations was examined. Biomarkers analyzed in this study are considered
among the most usefull biological tools applied in pollution monitoring programs,
including exposure indicators (superoxide dismutase –SOD-, catalase –CAT-,
glutathione reductase –GR-, glutathione peroxidase –GPx-,
glutathione-s-transfersase –GST-) and a damage indicator (lipid peroxidation –
LPO-). Mussel biological characterization from a histological and anatomical point
of view was also performed. Results evidenced that biomarkers were clearly
influenced by the annual cycle (all of them were affected by the season) but also
significant differences between sites were found in some biomarkers (GR and
GST). Thus, not only environmental but also endogenous factors must be
considered in monitoring programs in the study of biomarkers responses.
WE090
Development of a phototoxicity protocol applying passive dosing to support
hazard assessment
J. Butler, ExxonMobil Biomedical Sciences, Inc / Environmental Toxicology and
Chemistry Laboratory; D. Letinski, ExxonMobil Biomedical Sciences Inc; G.E.
Bragin, ExxonMobil Biomedical Sciences, Inc. / Environmental Sciences Division;
T. Parkerton, M. Lampi, ExxonMobil Biomedical Sciences, Inc.; A.D. Redman,
Exxon Mobil Biomedical Sciences
Phototoxicity considerations in environmental risk assessment have been limited by
the lack of standardized test protocols. As a result, non-comparable data generated
using varying methodologies are difficult to use in support of hazard assessment.
Further, the disappearance of test compounds through loss mechanisms, including
photodegradation processes, results in variable, declining exposures that
complicate interpretation of test results. In the present research passive dosing using
silicone O-rings was applied to maintain constant aqueous exposures of pyrene, a
model photoactive PAH, to juvenile Danio rerio and Ceriodaphnia dubia.
Exposures were conducted over 96 hours (D. rerio) or 7-days (C. dubia) with 12:12
hour light:dark cycles that included lighting from UV and fluorescent bulbs. For
each test organism, pyrene exposures were performed at two aqueous
concentrations and four light treatments (dark, low, medium and high UV light
intensities, from from 70 to 450 µWcm-2). Light intensities included spectra from
UVA (320-400 nm) and photosynthetically active radiation (PAR 400-700 nm). For
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zebrafish embryo exposures, some sublethal side effects (e.g., edemas) were
observed though survival was found to be the most sensitive endpoint. Mortality for
zebrafish embryos coincided with hatching, suggesting the chorion provided some
level of protection from UVA. Effect concentrations for UVA irradiated tests in
both species tested were greater than an order of magnitude lower than exposures in
the dark. Residue analysis at study termination indicated that observed effects were
inversely related to measured pyrene concentrations in test organism
tissuesindicating photo-transformation of accumulated pyrene contributed to the
toxicity observed. The application of passive dosing in test design to maintain
targeted, constant exposure concentrations provides an improved basis for
developing consistent hazard data for phototoxicity test endpoints and subsequent
model development to address interactions of chemical exposures and UV light in
risk assessments.
WE091
Effects of nutritional stress on the freshwater detritivore, Gammarus
fossarum: looking at the molecular level
B. SOHM, J. Arce-funck, C. Crenier, LIEC Université de Lorraine CNRS; M.
Danger, LIEC; C. Cossu-Leguille, Laboratory LIEBE - CNRS UMR 7146 Université de Lorraine; B. Xuereb, University of Le Havre; S. Devin, LIEC Université de Lorraine - CNRS / LIEC CNRS UMR; F. Guerold, Universite de
Lorraine / Laboratoire Interdisciplinaire des Environnements Continentaux; V.
Felten, LIEC
Nutritional constraints such as deficiencies in essential elements (e.g. nitrogen,
phosphorus (P)) or molecules (e.g. essential fatty acids) impact living organisms at
different levels from their growth, reproduction, energy storage to their response to
biotic and abiotic stressors (contaminants). In forested headwater streams, mainly
oligotrophic ecosystems, organisms are often subjected to low quality resources
(i.e, P deficiencies). In such ecosystems, the detritivorous Gammarus fossarum
represents a useful biological model as it plays a major role in leaf litter breakdown
and is an important food resource for various predators. Gammarids have already
been shown to be negatively impacted (survival and growth rate) by a lack of
phosphorus in leaf litter. Yet, underlying mechanisms are still unclear and an
investigation at the molecular level should help to decipher these effects. In this
study, we submitted G. fossarum to different litters (2 litter species along a P
gradient) and monitored their physiological and molecular responses (gene
expression: mRNA analyses by RT quantitative PCR; proteins: western blotting
techniques). Genes and proteins were selected according to their involvement in
different metabolic pathway and sequence or antibody availability. We first showed
that diet P deficiency is correlated with a significant drop in energetic compounds
(glycogen, total lipids), directly impacting the locomotor activity of G. fossarum.
At the molecular level, when fed with high P resources, G. fossarum also exhibited
two upregulated mRNA. Interestingly, these genes encode proteins involved in
ATP synthesis (ATP synthase sub-unit) and in nucleotides phosphate exchange to
maintain equilibrium between the concentrations of different nucleoside
triphosphates. Both proteins are implicated in high P content compounds
production and their gene expressions were correlated with P content increase,
suggesting that gammarids can use P to store energy (ATP for lipogenesis and
glycogenesis). Identification of deregulated proteins by western blot is still
ongoing. We argue that molecular tools will permit to go deeper in the knowledge
of metabolism and regulation pathways of living organism in response to
environmental stressors. In particular, it should permit to investigate in more details
the physiological state of organisms and help disentangling the impacts of multiple
stressors on organisms (e.g., nutrient and contaminant).
WE092
Non-lethal heat shock increases tolerance to metal exposure in brine shrimp.
J.L. Pestana, CESAM & University of Aveiro / Department of Biology and
CESAM; S.C. Novais, Polytechnic Institute of Leiria / ESTM and GIRM; P.
Norouzitallab, Ghent University / Laboratory of Aquaculture Artemia Reference
Center Faculty of Bioscience Engineering Rozier Gent Belgium; M.B.
Vandegehuchte, Ghent University / Laboratory of Environmental Toxicology and
Aquatic Ecology; P. Bossier, Ghent University / Laboratory of Aquaculture
Artemia Reference Center Faculty of Bioscience Engineering; K.A. De
Schamphelaere, Ghent University (UGent) / Laboratory for Environmental
Toxicology and Aquatic Ecology GhEnToxLab unit
Ecotoxicologists have been putting great efforts in methods to assess the ecological
effects of complex mixtures to evaluate the environmental risk of contaminants
under ecologically relevant scenarios of exposure. However, exposure to different
stressors is not always simultaneous and evaluating the effects of sequential
exposures is challenging. Besides the difficulties in modeling time–concentration–
response relationships we should also consider the potential effects that initial
exposure to one stressor might have on the tolerance of organisms to additional
stressors, i.e., stressor induced co-tolerance. In recent years researchers have
focused on non-lethal heat shock (NLHS) and how it is involved in cross-tolerance
in different organisms. This is because heat shock proteins(Hsp’s), acting as
molecular chaperones, are induced and thought to protect organisms against
different environmental stressors such as contaminants or pathogens and may be
involved in the mechanisms of co-tolerance. However, there is limited information
on the effect of NLHS on the subsequent tolerance of organisms to chemical
exposure. Using gnotobiotic cultures of the brine shrimp Artemia franciscana we
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investigated: a) if NLHS causes an increased tolerance to subsequent metal
exposure (Cadmium and Zinc); b) if this co-tolerance is related to levels of
70kDa-Hsp’s production and c) since both stressors have been shown to have
epigenetic effects in crustaceans, we further investigated the possible epigenetic
alterations (Dna methylation, histone acetylation) in A. franciscana exposed to
non-lethal heat shock and metals. Our results show that exposing A. franciscana to
a single NLHS (37 oC, for 30 min followed by 6 h recovery) markedly increased Cd
and Zn tolerance. Moreover we observed that both NLHS and metal exposure
increased in the production of Hsp70, with Artemia exposed to both stressors
showing the highest levels of Hsp’s. However, and concerning the epigenetic
markers, we could not observe any effects of NLHS nor of metal exposure on DNA
methylation or histone acetylation in the first 12h of exposure. In sum, we have
shown that NLHS can induce tolerance to subsequent metal exposure with some
evidences for the possible protective role of Hsp’s against both stressors. This work
highlights the challenges of evaluating ecological effects of sequential exposures
and call for discussion on the relevance and ubiquity of stressor induced
co-tolerance.
WE093
The immunotoxic effects of Deepwater Horizon oil on Gulf of Mexico fish
species
R. Takeshita,
In support of the Deepwater Horizon (DWH) Natural Resource Damage
Assessment, we conducted a series of laboratory tests to investigate the
immunotoxic effects of DWH oil on fish species from the northern Gulf of Mexico.
Juvenile red snapper, southern flounder, Atlantic croaker, and red drum were
exposed to oil via water accommodated fractions or spiked sediment for 2-9 days.
During the oil exposure, we performed a bacterial challenge by moving the animals
to tanks of seawater inoculated with Vibrio anguillarum (10^6 cfu/ml) for one hour.
Fish were then monitored over time for mortality and behavior, and a subset of live
animals were sacrificed for analysis at various timepoints post-bacterial challenge.
Depending on the species, we measured growth (length and weight), red blood cell
counts, gene expression, and microbiome composition. Our data analysis is
ongoing, but our preliminary results demonstrate a dose-dependent
immunosuppressive trend—from the molecular to organismal levels—in animals
exposed to DWH oil.
WE094
Assessment of the genotoxicity and mutagenicity of hydric resources related
with petroleum refining activities
M. Hoshina, Unesp - Institute of Biology / Biology; M.A. Marin-Morales,
UNIVERSIDADE ESTADUAL PAULISTA - UNESP / Department of Biology
Technological advances have many benefits; however they are accompanied by an
increase in the emission of effluents derived from several types of anthropogenic
activities, which generally generate undesirable by-products that can carry several
chemical contaminants that are discharged into the environment. Petroleum
refining industries, in particular, produce effluents rich in organic and inorganic
compounds such as polycyclic aromatic hydrocarbons (HPA) and metallic
compounds. These substances present in the petroleum are associated with the
increased incidence of several types of alterations in the living organisms. The
present study aimed to assess the genotoxicity and mutagenicity of waters of the
rivers Jaguari, Atibaia and Piracicaba in a region under the influence of a petroleum
refinery located in the municipality of Paulínia – SP, Brazil. The comet assay and
micronucleus test were performed both in the fish species Oreochromis niloticus
and with human hepatoma cells (HepG2) maintained in culture, in three different
seasons of the year, winter 2013, summer 2014 and autumn 2014. From the results
obtained, we could observe that the waters of the rivers analyzed, as well the
refinery effluent, presented genotoxic and mutagenic potential. These potential can
be related with pollution from anthropic origin, case of Jaguari River, where the
main source os pollutants would be domestic effluents and for the Atibaia and
Piracicaba rivers that are impacted by domestic and industrial effluents. We also
observed that after the discharge of the petroleum refinery into the Atibaia River
there was an increase in the genotoxicity and mutagenicity of this river, indicating
that the effluent can interfere in the quality of the river. From the analyses of the
results we verified that there is influence of seasonality in these biological effects,
and the genotoxic (for both test systems) were more pronounced in the summer and
the mutagenic in the winter.
WE095
Thermal history, heat shock and metal toxicity tolerance in the zebrafish
(Danio rerio)
A. Pilehvar, Antwerp university / Biology; R. Blust, University of Antwerp /
Systemic Physiological and Ecotoxicological Research Department of Biology
Zebrafish have become one of the most important animal models in biological
research including ecotoxicology. Although there are several studies in literature on
the metal uptake and toxicity in zebrafish, investigation on the interaction between
thermal background of the organism and metal uptake and toxicity are rare. The aim
of our study is to examine the effect of thermal acclimation and sub-lethal heat
shock (in long and short intervals) on the metal uptake and toxicity in adult
zebrafish. Different temperature shocks (32?C and 34?C) were applied to the fish
and they were subsequently exposed to the metal contaminated water containing
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Cu, Cd or Cu+Cd. The condition of the fish was monitored for 10 days, including
behavioural and physiological metrics and also water quality monitoring (ammonia
concentrations, metal analysis etc.). At the end of the exposure period, whole body
and tissue metal concentrations were determined (i.e. brain, gills, liver, gut and
muscle). The results showed that the fish which were exposed to the Cu were more
sensitive than the ones exposed to Cd. Moreover, the toxicity in the Cu+Cd
exposure was much higher than expected. The sensitivity of the fish to metal
exposure depended on the thermal prehistory of the fish, the physiologically
optimal temperature range (26-28°C) was neither the most metal sensitive nor
tolerant acclimation temperature. A 32°C heat shock significantly improved
tolerance against single and mixture metal toxicity compared to the ones not
shocked or shocked at 34?C.The results also showed that short shock intervals leads
to better tolerance against toxicity of metal mixtures. The results of these
experiments show that the thermal prehistory and exposure temperature play an
important role in determining the tolerance of zebrafish towards metal exposure.
Heat shock treatment increases the tolerance but both the applied temperature and
duration of the heat shock are critical in determining the final impact on metal
tolerance. The observed effects are only partially related to the effect of temperature
on metal uptake and accumulation and indicate that temperature acclimation and
heat shock treatment result in homeostatic adjustments and up-regulation of certain
defence system that also have an impact on metal tolerance. Analysis of gene
expression and protein profiles is underway to reveal the molecular physiology that
may provide explanations for the effects observed at the organismal level.
WE096
Chemical contaminants and biomarker responses in caged and native mussels
(Mytilus trossulus) in the Archipelago Sea (SW Finland, Baltic Sea)
K.K. Lehtonen, Finnish Environment Institute / Marine Research Centre; R. Turja,
Finnish Environment Institute, SYKE / Marine Research Centre; H. Budzinski,
University of Bordeaux / UMR EPOC Equipe LPTC; M. Dévier, LPTC-EPOC,
University of Bordeaux / Oceanic and Continental Environments and
Paleoenvironments
Mussels (Mytilus trossulus) were transplanted in cages along a suspected pollution
gradient in the inner Archipelago Sea (SW Finland), northern Baltic Sea. The
mussels were retrieved in early July and late August, 71 and 121 d from the start of
the experiment for the measurement of tissue concentrations of chemical
contaminants (polycyclic aromatic hydrocarbons [PAH], organotins,
organochlorines, brominated flame retardants and trace metals) and a suite of
biological endpoints including biomarkers (acetylcholinesterase activity, oxidative
defence enzymes and metallothionein) and growth related parameters. Additional
seasonal samples were collected from a mussel population at an alleged reference
site. In spring the mussels showed markedly elevated tissue concentrations of
numerous contaminants (e.g., PAH), apparently due to loss of tissue mass during
the long winter period, and also higher levels of various biomarkers responses (e.g.,
glutathione S-transferase activity). Marked differences in the accumulation of
contaminants and biological variables were recorded between the caging sites,
confirming the alleged contamination gradient. Aggregation and multivariate
analysis methods over the biological effects data were able to distinguish the
different caging sites from each other with linkages to the measured contaminant
profiles. Temporal changes in the accumulation of contaminants and biological
parameters were also observed, some of them (e.g., growth) being related to
seasonal changes in prevailing environmental factors such as temperature and food
availability. The results underline the importance of understanding the effect of
seasonal natural factors on the general condition and growth dynamics of mussels
when assessing tissue concentrations of chemical contaminants and biological
effects. The study supports the use of caged organisms in environmental monitoring
and assessment of marine pollution in the Baltic Sea.
WE097
Impact of metal stressors between the polychaete "Branchipolynoe seepensis"
and the host mussel "Bathymodiolus azoricus" from Mid-Atlantic-Ridge
hydrothermal vents
C. Cardoso, Institute of Marine ResearchCIMA-University of Algarve /
IMARDOPCIMAUAlg; T. Gomes, Norwegian Institute for Water Research
(NIVA); J. Blasco, Inst. Ciencias Marinas de Andalucia / Instituto de Ciencias
Marinas de Andalucía; A. Colaco, University of Azores / IMARDOP; R. Serrão
Santos, IMAR Institute of Marine Research MARE Marine and Environmental
Sciences Centre; M. Bebianno, University of Algarve
Hydrothermal vents are extreme environments with a variety of specific conditions
that rendered them as one of the most productive and biology-rich deep-sea
ecosystems. The fluids emanated from the sea floor are nutrient-rich with high
metal concentration that supports food web based on chemoautotrophic primary
production. The vent commensal polychaete Branchipolynoe seepensis is
commonly found in the palleal cavity of the vent mussel Bathymodiolus azoricus,
the dominant specie along the Mid-Atlantic-Ridge (MAR). These vent worms have
the ability of accumulate high levels of metals in their body absorbed from the
surface of mussel gills. Mussels B. azoricuswere collected from two sites from
Lucky Strike Hydrothermal vent (1700m), Montségur-MS and Eiffel Tower-ET
and from Rainbow hydrothermal vent (2300m) and checked for the presence of B.
seepensis. Furthermore, to compare the interaction between both species, mussels
were collected from Menez Gwen hydrothermal vent (MG2, MG3 and MG4)
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(850m) where polychaetes don’t exist. Metal concentrations (Ag, Cd, Co, Cu, Fe,
Mn, Ni and Zn) were determined by ICP-OES in total and subcellular fractions of
mussel tissues (gills, digestive gland and mantle) and in polychaetes whole body.
Biomarkers of metal exposure, metallothioneins (MTs), and oxidative stress,
namely antioxidant defence enzymes (catalase (CAT) and glutathione-s-transferase
(GST)) and lipid peroxidation (LPO) were also determined in both species. Results
showed different metal concentrations in polychaetes and mussels tissues in both
fractions, suggesting inter- and intra-variation of vent chemistry between
hydrothermal fields. In general, metal concentrations were higher in polychaetes
insoluble fraction and soluble heat-stable fraction from ET and MS, respectively,
and in mussel gills, followed by mantle and digestive gland, excepting for Fe, Co
and Ni. In addition, MT and LPO were higher in polychaetes from Rainbow and
MS vent sites and in mussels higher in gills followed by the digestive gland and
mantle in the three vent fields. Mussels had higher levels of CAT in digestive gland,
followed by gills and mantle and while GST levels were higher in gills followed by
digestive gland. In polychaetes the tendency of CAT and GST was similar, with
higher levels in ET. Overall, the presence of the commensal polychaete B. seepensis
in palleal cavity of B. azoricus seems to be an adaptation to the elevated metal
concentrations near vent sites. \n
WE098
Temperature influences gene expression and phenanthrene effects in
biotransformation system of Crassostrea brasiliana
D.d. Lima, UFSC; F.L. Zacchi, J.J. Mattos, Universidade Federal de Santa Catarina
/ Bioquimica; C.L. Bastolla, I.M. Reis, G.d. Müller, R.S. Piazza, C.E. Piazza, F.
Flores-Nunes, M.A. Serrano, .C. Pessoa de Mello, Federal University of Santa
Catarina; A.C. Bainy, Universidade Federal de Santa Catarina / Bioquimica
In poikilothermic organisms, such as bivalves, ambient temperature is one of the
major factors driving physiological and biochemical processes. Nowadays, global
warming is an emerging threat to ecosystems, and there is a need to investigate the
biological responses to short-term enhance in seawater temperature as future
climate scenarios. Mangrove oyster (Crassostrea brasiliana) is a sentinel organism
extensively used in environmental monitoring. The aim of this study was to
evaluate the effect of temperature on the responses of oysters to phenanthrene
exposure. The oysters were exposed to phenanthrene 100 Âg/L for 24 and 96h at
18ՂC, 24ЂC and 32ЂC under controlled laboratory conditions. A control group,
without phenanthrene, was kept at each temperature. The levels of phenanthrene in
the water was monitored by fluorescence at 250 nm excitation/360 nm emission in
the first 24h. Two-way ANOVA was carried out to evaluate the effects of
temperature and time of exposure (p< 0.05 was considered significant). The
half-life of phenanthrene in water was inversely related (4.9h in 18ЂC; 2.1h in
24ЂC and 1.7h in 32ЂC). This result may indicate an increase in oyster
metabolism, in higher temperatures, which increases the filtration rate. It was also
investigated the relative levels of gene transcripts in the gill from control and
exposed oysters by qRT-PCR. After 24h of exposure, gill cytochrome P450
(CYP2-like)from the exposed group at 24ЂC was significantly higher than the
control group. It was seen interaction between phenanthrene and temperature, since
control groups of 24ЂC and 32ЂC were significantly lower when compared to the
control of 18ЂC. Similar pattern is observed in the 96h groups, however, there are
not differences between control and phenanthrene groups. Glutathione
S-transferase (GST omega-like)and Fatty acid binding protein (FABP-like) showed
differences between control groups of 18ЂC and 24ЂC, after 24h exposure.
Superoxide dismutase (SOD-like), in 96h also showed differences between control
groups of 18ЂC and 24ЂC and 32ЂC. GST microsomal-like, sulfotransferase
(SULT 1C1-like), Glutathione peroxidase(GPx-like)and catalase (CAT-like)did not
show differences. These results show that temperature by itself affect some of the
tested genes and the response to phenanthrene exposure.

WE099
Accumulation of trace elements in liver and muscle: similarities and
differences in Platichtys flesus, Solea solea and Dicentrarchus labrax from two
estuaries in Portugal
O. Araujo, DIVOA; P. Pereira, Department of Biology and CESAM; M. Caetano,
IPMA I.P.; C. Vale, IPMA Instituto Portugues do Mar e da Atmosfera; J.M. Neto
, University of Coimbra / Marine and Environmental Sciences Centre; J. Lino Costa
, universidade de lisboa / Instituto de Oceanografia; J. Raimundo, IPMA / DIVOA
Estuaries are important ecosystems due to their services and biodiversity. The
presence of human pressures in the margins and watershed, often affects the
Ecological Status of the system. Metals and metalloids are of particular concern due
to their persistency in tissues of aquatic organisms. Despite the mobility of fishes in
estuaries, accumulated toxic elements in liver and muscle may reflect availability in
environment as well as biochemical processes. Sixty two juvenile specimens of
Platichtys flesus, Solea solea and Dicentrarchus labrax were obtained in two
Portuguese estuaries (Mondego and Mira) of similar typology. Individuals were
captured along the estuaries in winter and summer of 2012, and essential (Zn and
Cu) and non-essential elements (As, Cd and Pb) were determined in muscle and
liver. Differences on trace element accumulation were investigated in specimens
showing no significant differences on the biometric parameters weight, length and
Fulton’s index condition. Results pointed to a lower accumulation of Zn and As in
liver than muscle, while higher contrast was found for Cu, Pb and Cd reflecting the
capacity of liver to retain these elements. Accordingly, no significant differences
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were found for Zn concentrations in specimens between Mondego and Mira, maybe
due to the essentiality of this element. Platichtys flesus and D. labrax from
Mondego exhibited higher concentrations of Cu (muscle) and As (muscle and liver)
than from Mira. Those geographical differences were not observed in S. solea. A
clearer geographical pattern was obtained for Cd, showing higher concentration in
liver of P. flesus, D. labrax and S. solea from Mira than from Mondego. The lack of
differences in muscle reinforces the role of liver on Cd detoxification.
WE100
Measurements of cardiac activity and markers of oxidative stress in gills of
freshwater bivalves Anоdonta cygnea L. exposed to a short-term salinity
change used as functional load
T. Kuznetsova, Saint-Petersburg Scientific Research Center for Ecological Safety
Russian Academy of Sciences / LabBioelectronic Methods for Geoecological
Monitoring; A. Sharov , Russian Academy of Sciences / Institute of Biology of
Inland Waters; S. Kholodkevich, Russian Academy of Sciences / SaintPetersburg
Scientific Research Center for Ecological Safety; G. Chuiko, D. Pesnia , Russian
Academy of Sciences / Institute of Biology of Inland Waters
The present study was carried out to assess the water salinity change as a form of
standardized functional load for evaluation of physiological state of freshwater
organisms. In this frame two different approaches were used simultaneously: a
non-invasive cardiac activity monitoring and measurements of biochemical
markers of oxidative stress (OS) in gills of freshwater bivalves An?donta cygnea
Linn. Bivalves were exposed in laboratory to saline solution of sodium chloride at a
concentration of 3 ppm for 60-120 min and then the salt water was replaced by fresh
water. Cardiac compensatory response to such type of load and dynamic of heart
rate (HR) after replacement of water to natural one were registered by on-line heart
rate monitoring system simultaneously in 8 mollusks. Exposure caused increase in
HR of bivalves from the beginning of the salinity change and during all the time of
exposure. Replacement of salt water by ambient one caused recovery of HRs in 1-2
hrs according to bivalve’s physiological state. Exposure of bivalves to saline
solution did not cause any changes in the content of malonic dialdehide (MDA), a
lipid peroxidation (LPO) products, reduced glutathione (GSH) and activities of
catalase (CAT), glutathione reductase (GR) and glutathione-S-transferase (GST).
However, when saline solution after exposure of 60 and 120 min was replaced by
fresh water, significant increase of MDA was revealed after 15-min recovery
period. Simultaneously induction of activities of CAT and GST were reported.
After 45-60 min of recovery these parameters returned to normal levels and were
not changed till the end of the experiment. At the same time, GSH content and GR
activity was significantly increased after 120 min in bivalves after recovery to
ambient freshwater. These results indicate that a short-term increase in water
salinity to 3 ppm for 120 min doesn’t induce OS state in gills of bivalves. However,
returning bivalves to fresh water induces LPO and activates the antioxidant defense
system in their gills. As a whole, changes of markers of OS were not great and
quickly return to normal after an hour of salinity recovery. This study proves that a
short-term osmotic stress (as a result of change in the salinity of medium) don't pose
threat for this species of bivalves and could be used as a functional load to evaluate
physiological state of the organism of hydrobionts.
WE101
The Dreissena polymorpha invasion in Europe: the scale of the problem and a
novel control strategy.
S. Meehan, TSGE Consulting; A. Shannon, TSGE; F. Lucy, The Institute of
Technology Sligo
Highly invasive zebra mussels (Dreissena polymorpha) in European freshwaters
have rapidly spread to lakes, rivers and canals. Colonisation has been on natural
substrates, freshwater biota and man-made infrastructure. The availability of an
effective, yet targeted, mussel control product to replace those currently used (such
as chlorine and other non-specific biocides) is urgently needed to mitigate mussel
fouling impacts in drinking water plants and other facilities which are immersed or
use fresh water resources. The efficacy of a naturally occurring soil bacteria,
Pseudomonas fluorescens CL 145A, in controlling D. polymorpha was first
demonstrated by Dr. Dan Molloy, formerly of the New York State Museum. Initial
tests by Molloy showed that Pseudomonas fluorescens CL 145A is highly specific
to the zebra mussel. Non target testing was carried out to further evaluate the
specificity of CL 145A cells with respect to other common biota in European
freshwater systems. This included protected and known vulnerable species in order
to establish the potential for any impacts on native aquatic vertebrates and
invertebrates. Two field trials were conducted to demonstrate the efficacy of CL
145A in industrial facilities (using onsite ‘bioboxes’ at a water treatment plant) and
in infested open water (a canal). Effects on water quality during and after treatment
were also monitored. Both trials achieved high levels of zebra mussel control (up to
81% adult mortality) and provided insights into practical application and possible
control techniques. No long term effects on water quality were observed. This
research demonstrates the potential to replace traditional control methods (for
example as off label use of chemicals such as chlorine) with targeted novel
biological biocides, thus helping to reduce the impact of D. polymorpha in the
environment while protecting vulnerable native aquatic species. Keywords: Zebra
mussel, invasive species control, biological biocide
WE102
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Methodology approach using effect-based monitoring tools to link surface
water quality, ecotoxicity and pollutants availability
N. Roig, Universitat Rovira i Virgili; J. Sierra, Universitat Rovira i Virgili / Soil
Science Unit; I. Moreno Garrido, Instituto de Ciencias Marinas de Andalucía
(CSIC); E. NIETO, INSTITUTE FOR MARINE SCIENCE OF ANDALUSIA
ICMANCSIC / ECOLOGY AND COASTAL MANAGEMENT; M. Hampel,
Instituto de Ciencias Marinas de Andalucía CSIC / Consejo Superior de
Investigaciones Cientificas; M. Nadal, University Rovira i Virgili / Laboratory of
Toxicology and Environmental Health; J. Blasco, Inst. Ciencias Marinas de
Andalucia / Instituto de Ciencias Marinas de Andalucía; M. Schuhmacher, Rovira i
Virgili University / Chemical Engineering
According to the European Water Framework Directive, the assessment of the
ecological status of freshwater systems is based on biological, physicochemical and
hydromorphological quality. Some studies have observed that biological status is
not always in coherence with chemical status, maybe due to the adaptation
mechanisms of aquatic organisms under chronic chemical exposure. In these
situations, ecotoxicity tests could be useful to resolve these divergences. The use of
effect-based monitoring tools has been mentioned in the context on the Common
Implementation Strategy (CSI) focused on regulated substances, which involves
that many substances are not considered and their contributions to toxicity are
lacking. The general aim of this study is to design a methodology to categorize the
ecotoxicological status of rivers. The specific aims are: to compare the
effectiveness of different ecotoxicity tests performed with freshwater sediments; to
evaluate the relation between ecological status, pollutant concentent, their
bioavailability, and water and sediment ecotoxicity; and to develop a
general methodology to evaluate the relative contribution of the main pollutants to
the toxicity in order to improve management tools. Two sampling campaings were
carried out in 2013 and 2014 within the Ebro River (Spain) watershed. Therteen
composite samples of sediments were collected and data on the chemical and
ecologycal status has been achieved. The ecotoxicity of pore water and whole
sediments was evaluated by Vibrio fischeri, Nitzschia palea, Pseudokirshneriella
subcapitata, Daphnia magna and Chironomus riparius. In addition, the trace
metals bioavailability was calculated by a sequential extraction according to the
BCR method. To distinguish the potentially toxic fraction associated to trace metals
burden of sediments, an analysis of acid-volatile sulphide and simultaneously
extracted metals was performed. The results indicate that the ecotoxicological
approach in most of the analyzed sediments is in agreement with their ecological
status. This study demonstrates that the integration of chemical, biological and
ecotoxicological analyses could be crucial to understand the hazard of pollutants in
aquatic ecosystems, especially, in freshwater sediments. Moreover, it corroborates
that cost-effective and rapid screening short-term bioassays could be useful to
determine the surface water ecotoxicological status.
WE103
Spatial hotspots for the introduction of crop plant residues into surface water
bodies - a procedure for stream type prioritization
R. Bundschuh, Institute for Environmental Sciences University of Koblenz-Landau
/ Institute for Environmental Sciences; U. Kuhn, TIEM Integrierte
Umweltüberwachung GbR / Büro Kuhn; C. Naegele, University Koblenz Landau /
Institute for Environmental Sciences; D. Elsaesser, University of Koblenz; M.
Bundschuh, Department of Aquatic Sciences and Assessment Swedish University
of Agricultural Sciences / Department of Aquatic Sciences and Assessment; S.
Ulrich, TIEM Integrierte Umweltüberwachung GbR; B. Oehen, A. Hilbeck, Swiss
Federal institute of Technology / Institute of Integrative Biology; R. Schulz,
University of Koblenz-Landau / Institute for Environmental Sciences; M. Otto,
Federal Agency for Nature Conservation; F. Hofmann, TIEM Integrierte
Umweltüberwachung GbR / Ökologiebüro Hofmann
Genetically modified (GM) plants are, not only in the United States but also in
European countries, marketed as an integrated package of various pest and disease
prevention and control measures. GM plants are resistant for instance against insect
pests by the production of Bt-proteins, and their environmental impact is
controversially debated. Irrespective of the ongoing debate, GM plants represent a
new challenge for the environmental risk assessment since the active substances
can be introduced into aquatic ecosystems via plant residues and may cause adverse
effects on aquatic organisms ingesting of this plant material as food. However, this
particular exposure pattern is not properly reflected by the traditional pesticide risk
assessment procedures that mainly focus on the water phase or sediment. The
identification of the ecosystem types that potentially receive large amounts of plant
residues following harvest seems a sensible first step in the prioritisation of risk
assessment efforts. In this context, we suggesta method, which may be used to
prioritise the risk assessment efforts for aquatic ecosystems, which may receive GM
crop residues. By combining data of the European Water Framework Directive
(WFD) on the stream network in Germany, with regionalized data on the cropping
density of our model crop corn, the potential exposure of stream types could be
identified and visualised in detailed spatial resolution using geographic information
systems. For the assessment, several exposure indices were calculated such as the
exposure factor, the intensity and its frequency for each stream type. For the
identification of stream types that may be particularly vulnerable to the introduction
of large amounts of crop residues, stream type specific sensitivity was estimated by
the frequency of water bodies with an at least good ecological status as defined by
the WFD. By combining all these indices in a selection matrix the information lead
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to a prioritization of potentially most exposed and sensitive stream types. The
suggested procedure should support the authorities by identifying potentially
exposed and sensitive habitats and species living in these habitats that may be
particularly vulnerable to GM exposure.
WE104
Photo-Induced Toxicity of Deepwater Horizon Oil to Native Gulf of Mexico
Fish and Invertebrate Species
J.M. Morris, Stratus Consulting; A.P. Roberts, University of North Texas; J. Oris,
Miami University / Department of Biology; C. Lay, Stratus Consulting; J. Lipton,
Stratus Consulting, Inc.
In support of the Deepwater Horizon (DWH) Natural Resource Damage
Assessment, we have conducted over 50 bioassays and related chemical
characterizations to determine the photo-induced toxicity of DWH oil to native
species in the Gulf of Mexico. Several tests combining waterborne or sediment
exposures of early life stage organisms to oil followed by exposure to natural
sunlight were conducted on 10 different species of fish and invertebrates. These
tests included a range of life stages spanning from gamete exposures to exposures
of gravid females. Exposure to UV light following oil exposure generally increases
the toxicity of the oil by at least 10 fold during very short duration experiments
(1-24 h). Analyses of these data are ongoing but we will discuss effects levels for a
range of species including oysters, fiddler crabs, blue crabs, mahi-mahi, red drum,
speckled sea trout and minnows. Additionally, we will discuss exposure chemistry,
testing methods, and our meta-analysis of this dataset.
WE105
Survey and Analysis of Data Available About the Water Quality of Micro
Basin Lagoas in IlhaSolteira - SP, Brazil
J.N. Oliveira, Unesp / Civil Engineering; K.T. Zambrano, Unesp / Civil
Engineering Dept
The rapid human growth, without proper planning about the use and occupation of
land, generate environmental impacts related to erosion, siltation and overload of
water resources located in urban and peri-urban area of the city, compromising the
water quality.Although, at world level, Brazil is a privileged country due to its large
availability of water resources, many regions have water shortage problems that
highlight the importance of sustainable management and preservation, especially in
urban streams – victims of the growing population and misuse of resources – that
suffers with the increasing flow and removal of riparian vegetation.In view of this,
the survey and analysis of data about water quality of the micro basinLagoas,
located in the municipality of IlhaSolteira, northwest of São Paulo, allow studies
concerning the magnitude of potential impacts in the last decade in order to
conjecture steps to prevent them from propagating. A survey of published
researches about studies on water quality was performed on the bank of
dissertations from the Faculty of Engineering of IlhaSolteira. The search made used
as keyword 'Stream', without a base year definition and resulted in 27 studies. Then,
based on the studies reading, a new selection led to the identification of three
dissertations about the subject.The authors considered a total of 8 study pointsin the
micro basin, and analyses cover the period from 2002 to 2013. In general, in 2002
the closest points to urban areas showed elevated concentrations of turbidity,
apparent color, solids, coliforms and BOD, as well as low levels of dissolved
oxygen (DO), and most of the results disagree with the CONAMA Resolution. In
2011 was observed a significant increase in turbidity and solids parameters, as well
as reduced levels of DO. In 2013, the parameters are still in disagreement with the
Resolution and evidence the resource contamination and increase of erosion
processes.This analysis emphasizes the need of measures such as the
implementation of retention watersheds, improvements in use and conservation of
the soil through techniques as management of level curves, clandestine sewage
elimination, recovery of riparian forests and environmental education of society, in
order to avoid permanent impairment of the watersheds water resources, that make
impracticable the use and bring risks for health of the riparian population.
WE106
Preliminary assessment of the water streams through the electrical
conductivity in Ilha Solteira- Brazil
J.N. Oliveira, Unesp / Civil Engineering; C.M. Brito, Unesp / Engineering Civil
Since 2009 the sub-basin of stream Sem Nome, with an area of 3.47 km², was
already completely urbanized. The stream has ephemeral characteristics and its
base flow is greatly reduced during dry seasons. The flow also varies during the
day, increases a little after 10 am possibly due the addition of sidewalks cleaning
water. The objective was to evaluate preliminarily the electrical conductivity and
pH during the day. Were collected 30 surface water samples in March. Initially with
an interval of 5 minutes and then 15 minutes. The analyzes were performed in the
laboratory with bench pH meter Hanna pH 21. The pH ranged from 8.03 to 8.79
remained within the acceptable range according to the Resolution No. 357 of
CONAMA for streams class 2. In comparison, the electrical conductivity remained
within the standards suggested by the state agency CETESB only until 10 hours,
increasing 68.8 µS/cm to 86.3 µS/cm. From that time there was great growth,
jumping from 107.6 µS/cm to 213.5 µS/cm. Relatively high values were also found
in the sub-basins of the streams of Leucena and of Cinturão Verde, which despite
being adjacent, have different occupation characteristics, with less urbanized area.
The average values were respectively 163.2 µS/cm and 222.5 µS/cm in August
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2009. Thus it is evident that the area is impacted there is no way to know more
about the source as it is not possible to infer whether the urbanization contributes or
not to the high values that we found. However, apart from the impact suggested by
conductivity values, field observations were made and allowed us to see that the
water is usually anoxic due to low flow basis and possibly because illegal sewage
connections.
WE107
Risk survey of a chemical contamination chronicles in the space of the Marina
of LA ROCHELLE: understanding of the adaptive processes of marine
species
M. Breitwieser, LIENSs UMR7266 2 rue Olympe de Gouges 17000 La Rochelle;
D. Fichet, LIENSs UMR rue Olympe de Gouges 17000 La Rochelle; A.
Fontanaud, Port de Plaisance de La Rochelle 17000 LA Rochelle; C. Churlaud,
LIENSs UMR7266 rue Olympe de Gouges 17000 La Rochelle; h. thomas,
The evaluation of the impact of pollutants in the environment is at present one of
major concerns and it with the aim of reaching to the good chemical and ecological
state of the littoral circles. In this context, the objective of this work will try to
better understand the natural and anthropological phenomena which affect the
functioning of a Marina of La Rochelle and its close environment: pollutions
(hydrocarbons, heavy metals) which impact on the specific fauna but also on the
neighboring zones and on the zones of relargage of the muds of dredging. Indeed,
the harbour spaces constitute zones of interesting studies in terms of obvious
environmental requirements on restricted surfaces. So, the biological effects of
chemical pollution in the Marina of La Rochelle were looked for by developing an
approach multi-biomarkers on specific marine species of this site and ton consider
the environmental variability (climatic & anthropic). In this context, animals were
collected on diverse intra-harbour stations in order to (1) quantify the content of the
inorganic contaminants in the marine bodies, and (2) realize the follow-up of
indicators of feature to identify an indicator species such as bivalves (oysters &
clams) of intra-harbour pollution. These studies uses the platforms and technical
site of LIENSs and will consider biochemical, physiological and/or genetic
descriptors to animals. So, parameters of detoxification and enzymes of the
oxidative stress were used as "alarm system" susceptible to detect a disturbance
before the appearance of irreversible pathological signs. The obtained data was
valued in association with the local actors (region concils) and in connection with
the communications office of the Marina of La Rochelle.
WE108
Changes of sessile organisms around the Fukushima Dai-ichi Nuclear Power
Plant after nuclear accidents in March 2011
T. Horiguchi, National Institute for Environ. Studies / Center for Environmental
Risk Research; K. Kodama, National Institute for Env. Studies / Center for
Environmental Risk Research; T. Akatsuka, National Institute for Environ Studies;
H. Shiraishi, National Institute for Environmental Studies / Research Center for
Environmental Risk
To investigate possible adverse ecological effects caused by accidents of
Fukushima Dai-ichi Nuclear Power Plants (1F) accompanied with big earthquakes
and Tsunami in March 2011, we have conducted field surveys at intertidal zones
since December 2011. We carried out field surveys at intertidal zones of 43 sites
along the coastal line of eastern Japan from April to August 2012 and those on
sessile organisms at 7 sites by 50cm x 50cm quadrat method in May/June 2013 and
June 2014. The number of species of intertidal biota seemed to get smaller as the
site was close to 1F in 2012. No rock shell (Thais clavigera) specimens were
collected at 8 sites, located around 1F of Fukushima prefecture, in 2012. Because
the rock shell specimens were collected at many sites in Miyagi and Iwate
prefectures in 2012, where enormous Tsunami attacked, it is unlikely that small
number of intertidal species and no rock shell specimens around 1F were caused
only by Tsunami. Results on surveys on sessile organisms by quadrat method in
2013 showed the number of species, the number of individuals per square meters
and whole wet weight of organisms per square meters were much lower at sites in
the south of 1F than those in other sites, especially for Arthropoda. The densities of
sessile organisms per square meters at sites in the south of 1F in 2013 were much
lower than those in 1995. Cooling water, contaminated by various radionuclides
and several harmful chemicals, leached from the nuclear reactors directly to the sea
in March-April 2011 may have given any impacts to intertidal biota including rock
shell populations and sessile organisms around 1F. Results on surveys on sessile
organisms by quadrat method in 2014 will be also shown to discuss about their
temporal changes.
WE109
Impact of methylmercury exposure on marine fish ecophysiology under ocean
warming and acidification
S.d. Francisco, MARE Marine and Environmental Sciences Centre; M.S.
Pimentel, J.R. Paula, Faculdade de Ciências da Universidade de Lisboa / MARE
Marine and Environmental Sciences Centre; I. Rosa, University of Aveiro; V.
Madeira, T. Repolho, Faculdade de Ciências da Universidade de Lisboa / MARE
Marine and Environmental Sciences Centre; A.M. Marques, Portuguese Institute
for the Sea and Atmosphere / Division of Aqiaculture and Upgrading; A.
Maulvault, IPMA, I.P. / Division of Aquaculture and Seafood Upgrading; R. Rosa,
Faculdade de Ciências da Universidade de Lisboa / MARE Marine and
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Environmental Sciences Centre
Climate change predictions indicate that oceans will become up to 4ºC warmer and
ocean pH will drop 0.4-0.5 units. These changes are expected to drive deleterious
impacts on marine organism’s distribution and abundance. Moreover, ocean
warming and acidification are both known to exacerbate the toxicity of pollutants
(e.g. mercury) to many life history stages. There are considerable evidences that
mercury levels (Hg) in the environment have greatly increased in the past century.
Although most Hg in the environment is inorganic, some is converted to the highly
toxic methyl mercury (MeHg), which bioaccumulates in fish. Elevated MeHg
concentrations is known to increase neurodevelopmental abnormalities which may
trigger deleterious effects on fish behavior, performance and health. The combined
impacts of ocean warming, acidification and mercury pollution on marine species
are not known. In this study, we investigated, for the first time, a set of biological
responses to the combined effect of methylmercury exposure, warming (+4ºC) and
acidification (ΔpH = 0.5 units) in meagre (Argyrosomus regius) juveniles, namely
morphological, physiological and biochemical changes during 30 days. The
potential cascading effects on the marine food webs are also discussed.
WE110
Do warmer winter temperatures make damselfly larvae more sensitive to
pesticide exposure?
H. Arambourou, Irstea Lyon / Laboratoire décotoxicologie; R. Stoks, University of
Leuven / Department of Biology
Global warming is expected to increase winter temperatures resulting in shortened
durations of ice cover in shallow ponds at northern latitudes. Given that higher
water temperatures during winter are generally associated with increase metabolic
rates, this could result in a stronger depletion of energy reserves. Therefore, under
global warming freshwater invertebrates may become more sensitive after winter
when exposed to pesticide sprays in spring. In the present study, we tested this
hypothesis in the common damselfly Ischnura elegans using a common-garden
experiment where we investigated the combined effect of a 4°C winter temperature
rise and subsequent exposure to the widely used pesticide chlorpyrifos. To assess
the potential mediatory role of local thermal adaptation, we applied these treatments
to larvae of replicated low- and high-latitude populations in Europe. In the larvae
we measured two life-history traits (mortality and growth rate) and three
biochemical markers (lipid content, acetylcholinesterase activity and
phenoloxidase activity). Winter mortality was lower and growth rate higher during
the simulated warmer winters (8°C) than during the simulated normal cold winters
(4°C) at the high latitude. In line with a pattern of thermal adaptation, low-latitude
larvae suffered a higher mortality during winter than high-latitude larvae.
Subsequent chlorpyrifos exposure at 20°C induced a significant increase of
mortality and decrease of growth rate, and this irrespective of the previously
experienced winter temperature and the latitude of origin.
WE111
Combined dietary effect of P and Zn on reproduction of D.magna
C. Gao, Department of Earth and Environmental Sciences; K.A. De
Schamphelaere, Ghent University (UGent) / Laboratory for Environmental
Toxicology and Aquatic Ecology GhEnToxLab unit; E.E. Smolders, Katholieke
Universiteit Leuven / Division Soil and Water Management
Phosphorus (P) and lipids (including sterols and essential 3- and 6- polyunsaturated
fatty acids (PUFAs) provide a substantial contribution to the food quality for
invertebrates and are vital for somatic growth, survival, and reproductive success.
Relatively little is known, however, about how chemical stress and nutritional stress
(i.e. below optimal nutritional quality of diet) may interact on invertebrates. One
possible interaction pathway has been documented: anthropogenic chemical stress
can considerably affect P content, lipid content and/or lipid composition of algae
(Gushina and Harwood, 2008; Evens, 2011; Evens et al. 2009; De Schamphelaere
et al. 2007; McLarnon-Riches et al. 1998) and as such cause indirect effects through
the food chain. The objective of the task is to determine the combined effects
between nutrition (P, lipids) and Zn toxicity on the aquatic invertebrate Daphnia,
with focus on nutrition stress levels that can realistically be caused by combined
nutrient and Zn stress imposed to their green algal food and furthermore to
determine which specific nutritional components of nutrition (i.e. P and/or specific
lipids, notably PUFAs, HUFAs and/or sterols) play an important role in interactions
at the organism level (growth, reproduction). At the initial phase of the study, we
are investigating the dietary effect referring to combined Zn and nutrient (P) to
green algae Pseudokirchneriella subcapitata on the reproduction of Daphnia
magna. Practically, Steady state of algal characteristics was achieved by constantly
supplying Zn and P into the system. Six treatments were included with a factorial
design of three Zn concentrations and two P supplies. Cell growth was daily
monitored with frequent cell P and cell Zn analysis though the test. The algae were
taken due to daily dilution and centrifuged, feeding daphnid in a reproduction test.
The test was terminated until the first brood was observed. In addition, daphnia
body burden of Zn and P as well as the fatty acid profile prior to and after the
reproduction test were analyzed in order to get a clear view of dietary interactions
on those components. Key words: Dietary toxicity, P-Zn interaction, D. Magna,
Fatty acid composition Preference: Platform Presentation
WE112
Effect of pathogen infection on Caenorhabditis elegans stress response to
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various environmental contaminants
Q.N. Choudhry, N. Chatterjee, University of Seoul; J. Choi, School of
Environmental Engineering Graduate School of Energy and Environmental system
Engineering
In most of toxicology studies, responses of organism are investigated to a single
chemical exposure. However, in a real environmental condition, most of organisms
are simultaneously faced to various chemical and biological stresses. We paid
special attention on how pre-infection can modify the chemical induced response in
an organism. To explore this phenomenon we carried out a study designed using
Caenorhabditis elegans, which is a common model in toxicology and immunology.
Worms were infected with pathogenic bacterial Pseudomonas aurogenosa and
were subsequently challenged to chemicals for 24 hours and mortality was
monitored as an end point. Various categories of chemicals, including organic
compounds (nonylphenol, benzene, DEHP, PFOA, PFOS, BDE-209), heavy metals
(Cd+2, Pb+3,, Cr+6, Cu+2 ) and nanomaterials (silver nanoparticle, silica nanoparticle,
titanium dioxide nanoparticle, carbon nanotubes, graphenes) were
screened. Among the tested chemicals AgNP showed the rescue effect whereas
cadmium, lead and nonyphenol treated worms were found more sensitive with
pre-infection. Other chemicals such as benzene, DEHP, POPS, MWCNT, TiO2,
SiO2 and graphenes did not display any changes in survival response with infection.
Further study is ongoing to explore the detail mechanisms of these differential
responses. Acknowledgement : This work was supported by the grant from the
Korea Ministry of Environment as "Environmental Health R&D
Program"(2012001370009).
WE113
Comparison of two marine test species: Arcatia tonsa and Tisbe battagliai in
Acute Toxicity Tests acc. to ISO 14669
U. Noack, T. Nowakowski, DR. U. NOACK-LABORATORIEN; U. Feiler,
Federal Institute of Hydrology; U. Noack, DR.U.NOACK-LABORATORIEN
Toxic pollutants enter coastal areas with water and sediment and, therefore, are
often accumulated in the sediment section. As the marine meiobenthic fauna is of
major ecological significance in coastal and estuarine life, determination of toxic
effects to marine copepods is very important in terms of environmental hazard and
risk assessment. The ISO guideline 14669 (1999) describes a method of assessing
acute toxicity data with three representative benthic species Arcatia tonsa, Tisbe
battagliai and Nitocra spinipes. Chemical substances, industrial or sewage
effluents and marine or estuarine waters can be tested regarding their toxicity for
these marine copepods. During the past two years, numerous acute toxicity tests
with the species Arcatia tonsa and Tisbe battagliai were performed for selected
environmental samples as well as for well-known reference chemicals. The results
will be compared and presented with regard to differences in species sensitivity as
well as test design and possible limitations of the method.
WE114
Hepatic and renal pathology in fish from a hyper-eutrophic freshwater
impoundment: species differences and seasonal variations
C. Van Dyk, University of Johannesburg, APK campus; I. Barnhoorn, Zoology
The Roodeplaat Dam is a freshwater impoundment located in the Gauteng
Province of South Africa. It is known for its hyper-eutrophic status and associated
algal blooms. A previous survey has shown levels of both organic and inorganic
pollutants in water samples and fish tissues as well as histological changes in
selected target organs of fish. However, no cause and effect relationship was
confirmed with, for example, biotoxins like microcystins, nor were seasonal
differences in pathology of fish investigated considering the seasonality of algal
blooms. Consequently, a study was proposed to further investigate health-related
aspects of fish inhabiting this aquatic ecosystem, specifically the Sharptooth catfish
Clarias gariepinus and the Mozambique tilapia Oreochromis mossambicus.
Endpoints assessed included necropsy-based macroscopic screenings, target organ
histopathology with special focus on the livers and kidneys, the analyses of water
and fish tissue samples for selected pollutants and bio-toxins as well as possible
associations between potential causative agents and the pathology identified. Both
species were sampled seasonally for comparative analyses. The pathology-related
results showed macroscopic liver abnormalities with associated histological
changes. Multiple, large focal areas of cellular change were especially pronounced
in catfish. Preliminary results also suggest that there is seasonal and species
variation in the degree and/or type of hepatic and/or renal pathology observed.
Associations between bio-accumulated pollutant levels and the pathology identified
will be presented.
WE115
Mixtures associated with cyanobacterial water blooms dominated by
Microcystis species interfere with signalling of retinoids
J. Javurek, Research Centre for Toxic Compounds in the Environment
(RECETOX) / RECETOX Research Centre for Toxic Compounds in the
Environment; E. Sychrova, RECETOX Research Centre for Toxic Compounds in
the Environment; M. Smutna, Masaryk University Faculty of Science RECETOX;
M. Bittner, Masaryk University, Fac. of Science / Faculty of Science RECETOX; J.
Kohoutek, Masaryk University / Research centre for toxic compounds in the
environment RECETOX; O. Adamovsky, Masaryk University, Faculty of Science,
RECETOX / Research centre for toxic compounds in the environment RECETOX;
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K. Novakova, Masaryk University / Faculty of Science RECETOX; S. Smetanova,
Masaryk University / Research centre for toxic compounds in the environment
RECETOX; K. Hilscherova, Masaryk University, Faculty of Science, RECETOX /
RECETOX Research Centre for Toxic Compounds in the Environment
Freshwater ecosystems are commonly affected by multiple stressors including
compounds of both anthropogenic and natural origin. Harmful water blooms are
causing a number of problems such as decreased oxygen content, shading of green
algae and changes in water chemistry. Cyanobacteria are also a source of toxic
metabolites that can be released into water. Aquatic organisms are exposed to
complex mixtures of compounds including known cyanotoxins, other
cyanobacterial metabolites and anthropogenic pollutants. Their toxic potencies can
be investigated through effect-based tools. Our study focused on the retinoid-like
activity of the mixtures associated with water blooms. Retinoids are very important
regulators of several vital processes and thus interference with their signaling can
cause many adverse effects, e.g. developmental disorders. This study combines
laboratory investigations with field sampling to evaluate intracellular and
extracellular levels of total retinoid-like activity and retinoic acids at a set of
independent sites with occurrence of water bloom dominated by widespread highly
abundant species Microcystis aeruginosa and in its laboratory cultures. Twelve
samples of biomass and surrounding water from seven localities affected by blooms
were studied. Method for biomass extraction was optimized and final extracts and
samples of surrounding water concentrated by solid phase extraction were assessed
using in vitro reporter gene bioassay and chemical analyses for all-trans-retinoic
acid (ATRA) and 9-cis retinoic acid (9-cis RA). In vitro bioassay with P19/A15
transgenic cell line revealed retinoid-like activity in all environmental
cyanobacterial biomasses in the range 356–2838 ng of retinoid acid equivalents
(REQ)/g dry mass (dm), while only three of environmental waters exhibited
detectable retinoid-like activity in range 12.8–28.7 ng REQ/L. Known cyanotoxins
microcystins did not contribute significantly to retinoid-like activity. REQs of
environmental samples are generally higher than sum of analysed retinoic acids.
Thus, total REQs cannot be explained by the presence of ATRA and 9-cis RA
alone, which implicates there are more compounds acting through retinoic acid
receptor-mediated mode of action. Impact of retinoid-like cyanobacterial
metabolites could be of importance namely in smaller water bodies with dense
water blooms and low dilution. The research was supported by the Czech National
Science Foundation grant No. P503/12/0553.
WE116
Influence of temperature on the single and combined toxicity of relevant
polycyclic aromatic hydrocarbons to planktonic microalgae
L.R. Vieira, CIIMAR - University of Porto / Laboratory of Ecotoxicology Group
of Ecotoxicology Stress Ecology and Environmental Health; F. Morgado, CESAM
Universidade de Aveiro / Biology; L. Guilhermino, CIIMAR University of Porto
In the present context of global warming, more knowledge on the combined effects
induced by temperature changes and mixtures of environmental contaminants is
urgently needed. Therefore, the main objective of this study was to investigate the
effects of temperature increase on the toxicity of two polycyclic aromatic
hydrocarbons (PAHs), namely benzo(a)anthracene (BA) and fluorene (FL), alone
and in mixture, to the marine planktonic algae Tetraselmis chuii. T. chuii cultures
were exposed for 96h to different concentrations of the PAHs, individually and in
binary mixtures, at both 20 and 25 °C. The effect criterion was the inhibition of
culture growth. The increase of temperature by 5 °C significantly increased the
toxicity of both tested PAHs. Toxicological interactions among the stressors were
also found, highlighting the need of more research on the topic.
WE117
Filtration rates of the native and non-native freshwater fish and potential
control on cyanobacteria species: experimental approach
l.R. rodrigues; D.M. Failace, D.M. Marques, Universidade Federal do Rio Grande
do Sul
The objective of this study was to investigate experimentally measured control of
cyanobacteria by using filter fishes. Cosms experiments were conducted to evaluate
the consumption rates of Microcystis aeruginosa and Cylindrospermopsis
raciborskii by Oreochromis sp. and Geophagus brasiliensis. Were determined
treatments in triplicate consisting of fish of two size classes (Treatment 1: fish 5-10
cm; Treatment 2: fish 10-15 cm); three cyanobacterial concentrations (10μg/L,
20μg/L and 40μg/L) and controls. In order to show differences between treatments
analysis of variance (two-way ANOVA) was performed. Morphological analysis in
the gills of specimens used in the experiments were carried out using scanning
electron microscopy (SEM) to verify the existence of structures related to filtration
efficiency in these fishes. As a result, the experiment with Oreochromis sp. to
ingestion/filtration of M. aeruginosa at all concentrations the reduction in
concentration of cyanobacteria was significant (p< 0.05), while the test organism
was the T1 decrease in the concentrations of cyanobacteria and the T2 test organism
was increasing concentrations of cyanobacteria over time. In the experiment using
Oreochromis sp. front ingestion/filtration of C. raciborskii, was observed
significant differences (p< 0.05), except for the test organisms in the T1
concentration 40μg/L. In the experiment with G. brasiliensis front
ingestion/filtration of M. aeruginosa did not were observed significant differences
in concentrations 20μg/L and 40μg/L. In concentration 10μg/L was observed
significant differences (p< 0.05). However in an experiment using G. brasiliensis
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front ingestion/filtration of C. raciborskii in concentrations 10μg/L and 20μg/L
were observed significant reduction (p< 0.05) the concentration of cyanobacteria,
while the concentration 40μg/L did not was observed significant differences.
Results of morphological analysis revealed the existence of gill microspine, both in
Oreochromis sp. as for G. brasiliensis validating the possibility of G. brasiliensis
can be used as natural control of cyanobacteria. These results are important for
knowledge management and restoration of eutrophic aquatic ecosystems based on
species interactions.
WE118
Can elevated pesticide concentrations in sediments indicate past acute
pollution events?
V.J. Pettigrove, The University of Melbourne / Zoology; S. Mohr,
Umweltbundesamt / IV; L. Reiber, Helmholz Center for Environmental Research;
S. Marshall; B. Gagliardi, The University of Melbourne / Zoology; S. Meinecke,
Umweltbundesamt
Pesticides are usually measured in the surface waters of streams but rarely in
sediments. However, several studies have found high concentrations of many
pesticides in sediments compared to overlying waters. Some of these pesticides
such as organochlorines, organophosphates and synthetic pyrethroids are
hydrophobic and are expected to bind to sediments; however, recent surveys of
some streams in Victoria, Australia have detected hydrophilic pesticides such as the
herbicide simazine and the fungicides myclobutanil and pyrimethanil at
concentrations from 100 to 1,000 times higher in sediments than in overlying
waters. Sites where this occurred were typically located downstream of intensive
horticulture operations with a history of heavy pesticide use. This suggests that the
elevated concentrations in sediment may indicate recent acute pollution events, and
that sediments may act as passive samplers for hydrophilic pesticides more
generally. We tested this hypothesis by conducting an experiment in two 100 m
long artificial streams where we spiked the surface waters with high concentrations
of the herbicides simazine (30 μg/L) and atrazine(30 μg/L), the neonictoid
insecticide imidacloprid (50 μg/L), and the fungicides myclobutanil (100 μg/L) and
pyrimethanil (100 μg/L). The sediments consisted mostly of fine sands with the
exception of four 2m long blocks in each stream that contained fine sediments. The
carbon content was 0.9% in half of these blocks and 0.1% in the other half. The
surface water was replaced by clean water 12 hours after spiking to simulate a spray
event, and the pesticide concentrations were then monitored over the next 28 days
in surface waters and sediments. Pesticide concentrations remained low in the
surface waters over this period, but remained elevated in sediments for several
weeks following the initial spiking. This experiment confirms that sediments can
act as effective passive samplers for some pesticides and could serve as potential
indicators of recent acute pollution events.
WE119
The Guadiana River Estuary salinization, an opportunity for traditional sea
salt production recovery
N. Sainz, Universidad de Cadiz and Universidade do Algarve; T. Boski, University
of Algarve / CIMA
This study evaluates how changes in the volume of freshwater input due to dams’
construction affect water salinity downstream and how this can induce changes in
sea salt production and socio-economy in the Guadiana estuary, which is a natural
southern border between Spain and Portugal. Fluvial discharge of Guadiana has
changed over the past few decades, since river flow has been substantially reduced
by the construction of tens of dams in the river watershed; the largest and the most
recent being the Alqueva dam (2002). Mean monthly river flow used to vary
markedly on a seasonal and yearly basis, but a sharp increase in salinity in the river
mouth has been reported. In 1959, the tidal channel of Leziria of Castro Marim
Municipality (Portugal) was supplying water to salt works with an average salinity
of approximately 21,50/00, and after the closure of the last dam the same channel can
reach a salinity of 300/00 during the salt production period. The observed
salinization in the Guadiana estuary applied to a recovery of the abandoned
traditional salt production in the area would cause an increase of 46,3% in the salt
produced at the same land surface, and assuming the same evaporation rate for both
levels of initial salinity. Although researchers have linked damming and changes in
freshwater input with ecological changes detrimental to the estuarine environmental
quality, the creation of employment on the Portuguese Guadiana River basin could
benefit from the salinization of the lower estuary with the recovery of abandoned
traditional salt works. Active salt works apart from creating habitats favouring high
bird diversity and cultural heritage are one of the few activities allowed currently in
the lower estuary, protected by several overlapping nature protection legal acts and
international conventions. The economic benefits for this depressed area would
depend on the diversification of salt production, such as the production of coarse
salt or "fleur de sel" whith different market values, as well as the capacity to
commercialize new products. The identification of socio-economic benefits linked
to observed environmental changes shows that the empowerment of traditional
activities in particular areas may reverse the trend of the abandonment of
environmentally-friendly practices, recovering semi-natural habitats and
diversifying an economy based on irrigation fields and tourism, yielding a
sustainable territorial development.
WE120
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Influence of a seawater pulse on the structure of freshwater invertebrate
communities
C. Venâncio, Biology; C. Shinn, IMAR-Marine and Environmental Research
Centre / Laboratoire Evolution et Diversité Biologique; M. Abelho, Instituto
Politécnico de Coimbra; M. Moreira-Santos, University of Coimbra, IMAR–CMA /
Department of Life Sciences; I. Lopes, University of Aveiro / CESAM Biology
Department; R. Ribeiro, University of Coimbra
Many coastal freshwater ecosystems are already facing seawater intrusions and
recent projections, predicting a worst scenario of 80 cm rise by the end of 2100
suggest that, in a near future, these seawater intrusions in coastal ecosystems will,
most probably, be intensified. Salinity is an important abiotic factor influencing
communities’ abundance, structure and composition by, for example, influencing
relationships among populations that compose a community. Accordingly, the
present work intended to evaluate the long-term effects of a pulse of seawater
intrusion in the structure and composition of a freshwater invertebrate community
simulated in outdoor mesocosms. Model outdoor mesocosms were
pulsed-contaminated with the following independent salinity values: 0, 2.02, 3.34,
5.51, 9.09, and 15.0 mS cm-1. Three distinct periods were established: saltwater
intrusion (SI, 33 days), start of recovery with periodic dilutions (RD, 58 days) and
recovery from end of dilution onward (RPD, 126 days). The most common
macroinvertebrate taxonomic groups, identified in the outdoor mesocosms, were
Diptera, Ephemeroptera, Mollusca, and Odonata. Diptera showed the highest
abundances in the control and at salinity 15, in the RPD. Mollusca (composed
mainly by snails) appeared at salinities 9.1 and 15 mScm-1, only in RPD.
Ephemeroptera showed small increments in abundance during RPD, but in salinity
15 mScm-1 did not recover after SI. In zooplankton, groups presented at highest
abundances were, in decreasing order, Rotifera, Copepoda, Branchipoda and
Ostracoda, during SI phase. As expected, after SI, a clear decrease in organism’s
abundance (A) and species diversity (SD) was observed, with stronger effects at 15
mScm-1. The most representative groups during this period were Rotifera and
Copepoda. During the RPD, Rotifera showed the best recovery, among the four
groups. Increase of the Ostracoda density relatively to the RD was noticed only in C
and 2.02 mesocosms. Plus, in the RPD, some fluctuations in both A and SD were
observed. These fluctuations were also observed in control, suggesting that the
communities exposed to different salt concentrations were returning to an initial
equilibrium state, being thus, a possible indication that the zooplankton community
can recover after exposure to a seawater pulse.
WE121
Precipitation and Re-use of Chromium from Residual Water in Leather
Industry, San Benito (Bogotá Colombia)
J. Carmona, Universidad de Manizales / Medical School; N.E. Ortíz, Universidad
Santo Tomás (Bogotá) / Facultad de Ingeniería Ambiental
ABSTRACT Technical and sustainable viability or chromium retrieval was
evaluated in residual waters for a leather industrial process in San Benito (Bogotá);
the previous work was achieved with precipitating reactions using 4M sodium
hydroxide solutions and looking for the regeneration of the element, adding sodium
sulfate and formic acid, replacement of sulfuric acid in which is regulated by drugs,
with the goal of chromium re-use, in the same process. The application of the results
in this research process would contribute to minimization of water contamination
with chromium, besides the economic expenses reduction. It started from a
previous work it (Ortiz, 2013), where the waste water chromium content was
reduced in this leather industry chemical process in 99,9%, from initial average
concentrations of 2.475 mg/L to lower levels of 1,0 mg/L (value registered as the
low permissible amount according to Resolution 1074 of 1997 for the Capital
District), using 4M sodium hydroxide, allowing reuse of wash water salted entering
the process. In the present work it was found that recovered chromium from the
current process can be mixed with the commercial variant in a relation of 40:60
respectively, in order to successfully taint leather used for school shoes and
confecting processes. Leather quality was evaluated through shrinkage test and
flexural strength. Therefore, implementing the process would save $ 11.163,9 per
lot of 100 skins treated, with a relatively low investment in equipment of $
4'802.409, that can be recovered in a period of approximately two years with an 15
to 20 batches per month in small industries, indicating sustainability of the process,
then produce with reduced costs $ 11,163.9 per lot. Key words: Waste water,
leather industries, chromium, precipitation, retrieval, reuse
WE122
Impact of anthropogenic salinisation of hydroecosystems in Amudarya and
Syrdarya Rivers basins, Central Asia on fisheries and fish species structure
B. Karimov, Hydrobiology and Ichthyology
Salinisation of surface waters as a consequence of re-introduction of
collector-drainage water (CDW) from irrigated fields is a common problem in
Uzbekistan. For instance, average water salt content of Amudarya River in Nukus
(lower reach 200 km to the delta) was in 1913 within 0.41-0.57 g/L (max. 0.67) and
raised in 2001 to 1.05-1.30 g/L (max. 2.77). The total amount of salts brought with
Amudarya River in 1960s to the delta was equal to about 21 Mill. ton, but at present
it is about 50 Mill.tons. Total amount of the mineral salts introduced into the
hydroecosystems through CDW is about 70-80 Mill. tons per year. In all upper
reaches of all rivers the water mineralization usually does not exceed 500 mg/L.
They belong to hydrocarbonate class calcium type of hydroecosystems. However,
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in middle and lower reaches of all rivers, water quality is totally on a low level. \nIn
Muynak, Sarbas and Mejdurechye Reservoirs located not far from the Amudarya
River delta and fed by river waters, the salt level varies between 1.5 and 2.5 g/L in
years of normal water supply. The highest levels are characteristic for winter and
spring and for periods of low water, when water evaporation and filtration losses
resulted in a rise in concentrations of mineral salts up to 8-16 g/L Present level of
water mineralization in lakes of Syrdarya river basin varies within the range of
0.8-10 g/L. In middle and lower reaches of rivers sulphates are the leading anions
followed by chlorides. Sodium is most abundant cation.\nMajority of fish farms
have to use unconventional water sources, mostly collector-drainage waters.
Damachi fish farm situated in Syrdarya River Basin supplied by three collectors: in
which water mineralization changes during the year within 0.3-1.55 g/L. In
Khorazm fish farm, situated on lower reach of Amudarya River, water
mineralization in fingerlings ponds can reach 1.3-1.8 g/L and in fattening ponds
1.5-3 g/L due to high evaporation. In some low water years, the fish farm has to use
drainage water having salt content from 1.7 to 2.7 g/L. While water with salinity
over 1 g/L considered unsuitable for usual crops, less known about water salinity
levels harmful to especially the reproduction of the native fishes of the Aral Sea
basin Our studies revealed that human intervention on fish reproduction process
makes possible to mitigate negative impacts of water pollution with mineral salts in
higher concentrations.
WE123
Multigenerational effects of increased salinity in Daphnia magna
C. Venâncio, Biology; M. Barbosa, University of Saint Andrews / Scottish Oceans
Institute; A.M. Soares, Universidade de Aveiro / Department of Biology and
CESAM; I. Lopes, University of Aveiro / CESAM Biology Department
Freshwater systems provide crucial ecological and economical services, such as
water supply, fisheries, and transportation of goods, but there is strong evidence
that these systems are very vulnerable to global change. Recent climate change
models forecast an increase in the oceans levels, posing a serious threat to coastal
freshwater ecosystems through increased salinity. It is then urgent to understand
how organisms respond to changes in salinity. Here we investigate the
multigenerational effects of increased salinity in Daphnia magna. Fitness measures
were obtained across two generations from individuals allocated to five salinity
treatments. The treatments represented a gradient in salinity, from no salinity to a
high level of salinity. We were also interested in examining the fitness responses to
uncertainty in salinity, as for a fifth treatment the level of salinity varied
unpredictably between the low and high level of salinity. Salinity had a significant
effect in decreasing the chronological and reproductive longevity and total
reproduction. Surprisingly, individuals allocated to the variable salinity treatment
showed the great decrease in fitness measures, suggesting that individuals may be
better adapted to respond to mean changes in conditions than to variance in
conditions. In terms of F1s, results showed that offspring produced by mothers
exposed to constant levels of salinity lived longer and produced more F2s, than
offspring produced by mothers allocated to the variable salinity treatment. The
effects of variability in salinity were also a greater in later broods (7th) than in
earliest (1st and 4th), suggesting that, prolonged exposure of mothers to fluctuated
salt stress resulted in offspring’s with less ability to cope with salt stress. In
combination our results highlight the importance of integrating multigenerational
effects when performing prospective risk assessments of increased salinity to
freshwater ecosystems, aiming at an accurate protection of these ecosystems.
WE124
Effects of stream salinization on fungal-mediated leaf processing
C. Canhoto, Life Sciences; J. Silva, CEF & University of Coimbra / Life Sciences;
S. Silva, University of Porto / IPATIMUP, Faculty of Sciences; A. Lírio, A.
Gonçalves, CEF & University of Coimbra; L. Guilhermino, CIIMAR University of
Porto; F. Bärlocher, Mount Allison University
Salinization of streams and rivers is a growing concern all over the world.
Information about the potential consequences of this threat on the functioning of
streams is scarce particularly on what concerns key ecosystem-level processes such
as leaves decomposition. In this study we evaluated the effects of a gradient of NaCl
(maximum 5 concentrations; 0-16g/L) on fungal growth, sporulation, leaf litter
(oak; Quercus robur) decomposition promoted by single species and associated
microbial respiration. We used nine species of aquatic hyphomycetes common in
Portuguese streams – Anguillospora filiformis, Articulospora tetracladia,
Clavariopsis aquatica, Flagellospora curta, Heliscus lugdunensis, Lemonniera
pseudofloscula, Tetrachaetum elegans, Tetracladium marchalianum, Tricladium
chaetocladium. Fungal growth, evaluated as mycelium diameter, was inhibited in
all tested species, in media containing NaCl ≥ 4g/L; the intensity of the inhibition
was species specific being higher in C. aquatica and lower in the case H.
lugdunensis (43% vs. 12%, respectively, at the highest concentration). Sporulation
of the grown mycelium was suppressed at the lowest concentration (i.e. 2g/L NaCl)
in all tested species except in the case of F. curvula that was able to sporulate up to
8g/L NaCl. Oak leaves mass loss promoted by single species and associated fungal
respiration were significantly different between species. Concentrations ≥ 8g/L
NaCl negatively affected both parameters in all cases. Although tests with fungal
assemblages are needed, results suggest that streams salinization (NaCl ≥ 2g/L)
may affect fungal diversity, leaves incorporation into secondary production and
nutrient cycling.
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WE125
Retinoid-like compounds produced by phytoplankton
J. Priebojová, Masaryk University, Faculty of Science, RECETOX; E. Sychrova,
RECETOX Research Centre for Toxic Compounds in the Environment; M.
Smutna, K. Novakova, Masaryk University / Faculty of Science RECETOX; K.
Hilscherova, Masaryk University, Faculty of Science, RECETOX / RECETOX
Research Centre for Toxic Compounds in the Environment
One of the less investigated modes of action of endocrine disrupting compounds is
the interference with signalling of retinoids (known as dietary hormones). Retinoids
comprise a family of polyisoprenoid lipids which include vitamin A and its natural
and synthetic analogues.Retinoids play an important role in vertebrate
development, they regulate multiple vital processes, e.g. cell proliferation,
differentiation and morphogenesis.Available studies document that signalling of
retinoids can be affected by some environmental pollutants. The aim of our work
was to evaluate ability of phytoplankton to produce retinoid-like compounds, which
could be released into the environment. The study included various cyanobacteria
and algae representing several different orders. We tested in vitro potential of
mixtures of bioactive compounds from laboratory-cultured phytoplankton species
to induce responses mediated through retinoid acid receptor (RAR) using murine
embryonic carcinoma cell line luciferase reporter, which contains reporter
luciferase gene under the control of retinoic acid-responsive element. Extraction
process was optimized for maximal yield of bioactive compounds from studied
species. We found activation of retinoid receptor after exposure to intracellular and
extracellular samples from different species including both cyanobacteria and
algae. Variability of production of retinoid-like compounds including also the
influence of light conditions was characterized in more detail for selected species,
which are frequently occurring at high abundances in the fresh water
environments.The detailed investigations focused on one coccal (Microcystis
aeruginosa) and one filamentous cyanobacteria (Aphanizomenon gracile) and an
algae (Desmodesmus quadricauda). The extracts of the three selected species
showed mean retinoid-like activity in the range of 705 - 3098 ng ATRA/g dry
weight. In case of exudates, mean retinoid-like activity was in range of 96 - 779 ng
ATRA/L for the cyanobacteria, while the exudates of the alga Desmodesmus
quadricauda showed no detectable activity. Our study underlines the ability of
various species of both of cyanobacteria and algae to produce retinoid-like
compounds. They could be most important and relevant in aquatic ecosystems with
high abundance of retinoid-producing species, e.g. in case of massive water blooms
especially in shallow water bodies. The research was supported by the Czech
National Science Foundation grant No. P503/12/0553.

Soil Ecology and Ecotoxicology: Pillars Supporting the
Conservation and Protection of Soil Biodiversity and
Ecosystem Services during the International Year of Soils (P)
WE126
Pesticide risk assessment for soil living organisms: the present and the future
P. Sousa, IMARCMA / Department of Life Sciences University of Coimbra; M.
Arena, EFSA - European Food Safety Authority / Pesticides; D. Auteri, Auteri /
Pesticides Unit; A. Ippolito, EFSA - European Food Safety Authority / Institute for
Environment and Sustainability IES; R. Sharp, EFSA - European Food Safety
Authority / Pesticides Unit; F. Streissl, EFSA / Pesticides Unit; C. Szentes,
Pesticides Unit
In view of the revision of the current terrestrial guidance document (European
Commission, 2002), EFSA has launched in 2009 a public consultation to collect
inputs on issues and gaps in the current risk assessment for soil organisms.
According to the comments received during the consultation and the mandate as
received by the Panel on Plant Protection Products and their Residues, one of the
main goals in the revision of the guidance will be the development of specific
protection goals for soil organisms. Examples of ecosystem services driven by soil
invertebrates in the agricultural landscape, according to Millenium Ecosystem
Assessment (2005), might be: soil formation and retention, nutrient cycling,
reduction of soil erosion, disease and pest control, as well as soil remediation and
waste treatment driven mainly by soil microorganisms. The current risk assessment
of pesticides for soil organisms uses, at the first tiers, laboratory toxicity studies on
earthworms. Based on the physical-chemical properties of the pesticides, such as
the log Pow, and environmental properties, additional toxicity studies with soil
macro-invertebrates other than earthworms may also be required. Due to their easy
amenability for toxicity test, earthworms have been considered as the most
appropriate invertebrates to be used for risk assessment. However, Frampton et al.
(2006) demonstrated that the standard test earthworm Eisenia spp was the least
sensitive species to insecticides based on laboratory studies investigating the acute
effects to pesticides (i.e. LC50 values) on a range of soil invertebrates. These results
were also confirmed by Daam et al (2011) who also reported Arachnids and isopods
as being more sensitive to insecticides, and nematodes to fungicides, in comparison
to E. fetida. Considering the relatively high LC50 values reported for E. fetida and its
absence from agricultural environments, Pelosi et al. (2013) also recommended the
use of A. caliginosa as model species. Whilst these comparisons have mainly
focused on the acute effects, it also questioned the appropriateness of Eisenia spp.
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as test species for chronic assessments. In addition, for a more robust risk
assessment, further considerations and recommendations are needed that should
take into account not only sensitivity issues, but also the other traits related to
species vulnerability.
WE127
Which is the relevant soil depth to assess the risk for soil organisms exposed to
PPP?
S.E. Egerer, Umweltbundesamt; P. Kotschik, D. Felsmann, UBA
Umweltbundesamt; W. Koenig, Federal Environment Agency (UBA); S. Pieper,
German Federal Environment Agency (UBA) / Plant Protection Products
Recent concepts regarding the environmental risk assessment (ERA) for soil
organisms exposed to plant protection products (PPP) suggest that relevant soil
depths to calculate predicted environmental concentrations (PEC) should relate to
so called ecological relevant soil depths typical for the vertical home range of
different soil organism groups (e.g. EFSA Journal 2010;8(10):1820). The
hypothesis that the toxic effects of active substances (a.s.) relate to the typical
vertical living range of organisms and therefore are captured by a mean PEC for the
entire horizon has not been substantiated up to now. To support further discussion,
several data on vertical distribution of animals and a.s. in the soil profile are
presented here. Toschki et al. (2014), for example, report that soil organisms living
deeper in soil are affected by topically applied a.s. which predominantly remained
in the top centimeter during the entire experiment. Hence, linking effects and
exposure through the soil profile will not be simply straightforward. Substances
applied on soils will always display highest concentrations immediately after
application and in the upper centimeter of the soil. In our opinion, ERA for soil
organisms exposed to PPP should therefore consider in a first step the upper first
soil centimeter as the relevant depth to describe a realistic worst case independently
from the organisms’ home range. The initial conditions soil organisms are exposed
to in the field are a pronounced vertical stratification of the a.s. concentrations and
not a mean concentration through different depths. It is postulated that, if the
concentration in the upper soil layer is high enough to elicit effects, a relevant share
of the soil biocoenosis will be exposed to it either because they live principally in
the upper centimeters or because they move in the soil profile. In a refinement step,
numerical models are considered suitable tools to estimate the distribution of a.s. in
soil profiles over relevant time frames depending on their fate properties. The soil
layer containing the largest proportion of a.s. after a given time might indicate the
relevant depth to calculate the PEC. Such refinements might be suitable to address
questions of recovery or recolonisation of soil organisms after initial effects due to
PPP use. Toschki et al, 2014: Evaluation of the risk for soil organisms under real
life condition, presentation 350, SETAC Europe 24th Annual Meeting, Basel,
15.05.2014
WE128
Is the risk for soil arthropods covered under the current ERA scheme?
D. Ruf, Agroscope Changins-Wädenswil; E. Kohlschmid, O. Daniel, Agroscope /
Institute for Plant Production Sciences IPS
Testing of effects on earthworms and terrestrial non-target arthropods (leaf
dwelling species) is an integral part of the ecotoxicological risk assessment for the
authorisation of plant protection products. In contrast, testing of effects on soil
arthropods is only required if the risk assessment of foliar applications raises
concerns regarding non-target arthropods or the product is applied directly on or
into the soil (Commission regulation (EU) 283/2013). It has been shown that soil
arthropods are substantially more sensitive to several active ingredients
(insecticides, fungicides and herbicides) than earthworms, indicating that the
earthworm based risk assessment for soil organisms might underestimate the risk
for soil arthropods. Thus, the question arises whether the risk assessment for
non-target arthropods would trigger the testing of effects on soil arthropods in such
cases. To answer this question a survey of information available in the Swiss
ecotoxicological database, EFSA conclusions on pesticides and the open literature
is conducted. The results will be presented and further needs for risk evaluation on
soil arthropods are discussed.
WE129
An ecosystem services framework for revealing trade-offs in crop production
A. Holt, The University of Sheffield / Animal and Plant Sciences; L. Maltby, The
University of Sheffield / Dpt of Animal Plant Sciences; A. Alix, Dow
Agrosciences / Risk Management; A. Thompson, Dow Agrosciences
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font-family: "Cambria"; p.MsoNormal, li.MsoNormal, div.MsoNormal margin:
0cm 0cm 10pt; line-height: 115%; font-size: 11pt; font-family: "Times New
Roman"; div.Section1 page: Section1; Policy makers and industry are
increasingly recognising the need for an ecosystem approach to achieve the
sustainable intensification of agriculture. Agroecosystems need to be managed for
multiple, often competing, human benefits (i.e. ecosystem services), namely: food
production, the ecosystem functions that support food production (e.g. nutrient
cycling, prevention of soil erosion and pollination), ecosystem attributes that
underpin recreational benefits, enhance flood alleviation and provide cultural
services. A conceptual framework, developed to aid decisions about managing the
multiple functions of agroecosystems is demonstrated. The framework is tested
using a case study of wheat production in the UK. We use two scenarios to explore

SETAC Europe 25th Annual Meeting Abstract Book

the potential consequences of the EU decision to restrict neonicotinoid use and the
review of authorisations under EU pesticide regulations on winter wheat
production. Impacts of the most commonly used pesticides for winter wheat and
associated break crops were evaluated by assessing: hazard, need for risk
mitigation, and risk mitigation measures required. The consequent direct impacts
on ecosystem services were estimated. We found that restricting pesticide use can
protect the production of multiple ecosystem services, however, tighter pesticide
regulations and risk assessments may reduce yields significantly, threatening the
viability of farm businesses, food security in the UK, EU and potentially globally.
Hard choices need to be made about which ecosystem services we enhance where,
for the benefits we consider most critical.
WE130
Getting Rid of Formalin: Using AITC and Mustard Powder Preparations for
Earthworm Extraction in Combination with Handsorting
T. Vollmer, Eurofins Agroscience Services EcoChem GmbH / Field
Ecotoxicology; O. Klein; S. Knaebe, EAS EcoChem GmbH / Ecotox Field
Currently, an ad-hoc group led by the German Federal Environmental Agency is
working on transforming the existing ISO guideline for earthworm field testing
(ISO 11268-3: Soil quality – Effects of pollutants on earthworms) into an OECD
guideline. This transformation process provides the possibility to generally adapt
the method to the latest developments and requirements. One of the topics under
discussion is the choice of the chemical for extracting deep-burrowing earthworm
species from soil, as the present standard extraction fluid formalin is known to be
hazardous to humans and to the environment and should therefore be replaced by an
alternative extracting agent with more favourable properties. Mustard powder
(ground seeds of Sinapis alba L.) and AITC (Allyl-Isothiocyanate) have already
been proposed by several authors (e.g. Zaborski (2003) and Bartlett et al. (2006)) as
alternative expellants with mixed results when applied directly to the soil surface.
We present results from field experiments conducted in 2010-2014. The overall aim
was to compare the efficiency of aqueous solutions of mustard powder of different
preparations and of AITC in extracting earthworms from the soil below
hand-sorting holes to that of a formalin solution as described in the current
guideline. Earthworm extractions were performed at 8 different sites, all located in
southern Germany and differing with respect to soil characteristics (pH, soil
texture), land use (arable, grassland) and earthworm populations. Each site was
sampled one to three times during periods of high earthworm activity. At each site
and sampling occasion, 4 to 6 replicates (holes of 0.25 m2, 0.2 m deep) per expellant
were sampled. Our results indicate that AITC and mustard powder are suitable
replacements of formalin for the extraction of deep-burrowing earthworms from
below hand-sorting holes. Pros and cons of the expellants will be discussed with
regard to extraction efficiency, practicability of use in the field, and user- and
environmental safety considerations. References Bartlett, M. D., Harris, J. A.,
James, I. T. & Ritz, K. (2006): Inefficiency of mustard extraction technique for
assessing size and structure of earthworm communities in UK pasture, Soil Biol.
and Biochem. 38(9), 2990 – 2992. Zaborski, E. R. (2003): Allyl isothiocyanate: an
alternative chemical expellant for sampling earthworms, App. Soil Ecol. 22(1), 87 –
95.
WE131
Assessing the potential for intrinsic recovery in a Collembola two-generation
study - possible implementation in a tiered soil risk assessment approach for
plant protection products
G. Ernst, Bayer CropScience AG / Ecotoxicology; P. Kabouw, BASF SE; M. Barth,
BioChemagrar GmbH; U. Frommholz, Bayer CropScience; S. Royer, BASF SE,
Global Ecotoxicology, Crop protection; S. Friedrich, BioChem agrar GmbH
A Collembola two-generation study was developed in order to assess the potential
for intrinsic recovery within an intermediate tiered collembola risk assessment
approach for plant protection products. Juvenile individuals of Folsomia candida
hatched under impact of a test substance in a modified OECD 232 bioassay were
introduced into a second consecutive bioassay containing the aged test substance in
soil. This test system determines whether a population which was initially impacted
by a substance in a 1st bioassay shows normal reproduction and survival in a 2nd
bioassay after aging of the test substance in soil. Case studies indicated that the
collembola two-generation study is a sensitive test system. After an initial effect on
F. candida in the 1st bioassay it depends on the properties of the substance whether
the toxicity is reduced in the 2nd bioassay. In case persistent substances were applied
the toxicity did not decrease remarkably in the 2nd bioassay. Contrastingly, fast
degrading or dissipating substances were shown being of reduced toxicity in the 2nd
bioassay revealing potential for intrinsic recovery of Collembola. Thus, the
collembola two-generation study is able to differentiate between substances
showing a potential long-term effect and substances causing only short term effects.
Comparing the results of the two-generation studies with effect data from
semi-field and field studies indicates a high degree of conservatism using the
collembola two-generation study as an intermediate tiered test system. This
approach represents a valuable and efficient tool for the soil risk assessment
providing an intermediate tiered refinement option for highly conservative tier 1
collembola risk assessment.
WE132
Natural variation of Collembola abundances on agricultural sites
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P. Kabouw, BASF SE; J. Lueckmann, M. Cartay, M. Faupel, Rifcon GmbH
Collembola field studies are frequently conducted as part of the risk assessment of
plant protection products (PPPs). Currently no guideline and exact assessment
criteria are available, making meaningful evaluation of these studies difficult.
Collembola communities are typically highly variable in their abundance and
composition; therefore interpreting whether or not, after application of a PPP, a risk
is indicated is challenging. In order to support evaluation of potential PPP effects on
Collembola communities, we present the results of the control treatments from five
field trials conducted with PPPs. The variations of abundances (based on the
relative standard deviation of mean abundance) at two different spatial levels were
determined at the species level. Results show variations up to a 3.5-fold of mean
abundance (for Isotomurus palustris)with most species varying by a factor of 1.5 2.5. Mesaphorura critica (found at only 1 of 5 sites) showed the least variation, i.e.
a 1.4-fold of its mean abundance. Species specific differences were observed for
both low and highly abundant taxa. These differences should be considered when
interpreting Collembola field data. Overall, Mesaphorura krausbaueri appeared to
be an appropriate representative species for field studies in the context of PPP
registration as it was found at all test sites in relatively high abundances and showed
relatively low variability in comparison to other species.
WE133
Field monitoring of soil mesofauna in conventional (chlorpyrifos-treated) and
organic Cider-Apple Orchards in Herefordshire UK: Differences in
Collembolans, Mites and Enchytraeids
J. Leopold, IBACON GmbH / Terrestrial Ecotoxicology; S. Norman,
RidgewayEco; N.N. Poletika, Dow Agro Sciences LLC / Field Exposure and
Effects Department
The influence of chlorpyrifos on diversity and abundance of soil mesofauna
(Collembola, mites, enchytraeids) was monitored for two years. 3
conventionally-managed (chlorpyrifos-treated) cider-apple orchards were chosen
as trial sites. 3 organically-managed cider-apple orchards and field margins at the
edges of the conventional orchards served as ‘references’. These references are
intended for general comparison with the numbers of sampled organisms from
within the conventionally-managed orchards. All trial sites were located in
Herefordshire, a major cider-apple growing area in England. Chlorpyrifos was
applied bi-annually, for the control of apple blossom weevil and sawfly (both
impact apple yield). 12 soil organism samplings were carried out between April
2013 and April 2015. In the conventional orchards all trees were arranged in rows
with defined distances within and between the tree rows, separated by ‘tramlines’.
These tramlines were intensively driven-on by tractors during plant protection and
maintenance measures. In organic orchards the employment of large machines was
less intensive and clear tramlines were missing. Moreover, tree density was lower
and 2 orchards were extensively grazed. 2 types of sampling areas were established
in each orchard: tramline and tree row. Additionally, only in the conventional
orchards, field margins, which were located near hedges that served as borderlines
were used as a third type. Heat extraction of soil cores in a Mac Fayden apparatus
and funnel pitfall traps were used to sample eudaphic and (hemi)edaphic
collembolans and soil mites. 6 cores (depth 5 cm, diameter 5 cm) were taken from
each sampling area at each sampling occasion. 12 pitfall traps were installed in-crop
in each orchard. The traps were placed in 4 lines of 3 traps each. 2 lines were placed
within the tree rows and 2 lines were centrally arranged in the space between the
rows. For the off-crop (in-field) grassed margins 6 pitfall traps were placed in a line.
All traps were opened for 3 days. A wet extraction method was used to collect
enchytraeids from soil cores. At each sampling occasion 5 cores (depth 20 cm,
diameter 5 cm) were taken from each sampling area. Differences in soil organism
density and distribution between conventional (chlorpyrifos-treated) and organic
cider-apple orchards will be presented. Additionally, the effect of unfavourable
weather conditions and the role of physical differences in cultivation practices will
be discussed.
WE134
Towards an understanding of the sensitivity of pesticide degradation to losses
of soil microbial diversity
J. Princivalle, Geography and Environmental Science; P. Thomas, CEHTRA SAS /
Ecotoxicology and Risk Assessment; S.J. Marshall, Syngenta Ltd / Product Safety;
L. Shaw, University of Reading; L.H. Hand, Syngenta Limited / Product
Metabolism; I. Bramke, Syngenta Ltd / Product Safety
Soil microbial communities are highly diverse and implicated in delivering many
ecosystem services including the degradation of pesticides. However, evidence is
increasing that field soils, once sampled, processed and incubated according to
OECD guidelines are less microbially diverse than field soils in situ. In addition,
field soils undergo regular perturbation and recovery, which may impact microbial
diversity and pesticide biodegradation. For many pesticides significant lab-to-field
and soil-to-soil variability of degradation rates (DT50) has been reported, but the
relationship between microbial diversity and pesticide biodegradation kinetics has
not yet been examined. This study explores the sensitivity of pesticide
biodegradation to microbial diversity erosion and aims to better understand the
causes of DT50 variability. Soil mesocosm series encompassing a microbial
diversity gradient were created using a dilution to extinction approach. Mesocosms
of fresh and sterile soil were included as controls. Following a five month
equilibration, measurements of microbial biomass (SIR) showed that the
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mesocosms had reached similar levels of bioactivity. OECD307-compliant aerobic
soil degradation studies of four model pesticides (2,4-D, Terbuthylazine,
Azoxystrobin, Bicyclopyrone) were conducted using these equilibrated soils.
Analysis of compound degradation rates revealed pesticide-specific sensitivity to
microbial erosion as well as clear differences in the patterns of response. The
microbial 2,4-D degradation function was robust up to 10-6 dilution, but was
disrupted in highly impoverished systems. Conversely, Azoxystrobin half-life was
much prolonged (>417 days) in all diluted mesocosms compared to the ‘fresh
control’ DT50 of 77 days, indicating a high dependency on microbial diversity.
Degradation of Terbuthylazine did not follow the trend (more erosion = longer
half-life/lower rate) observed for 2,4-D and Azoxystrobin. Data so far indicates that
this test system is suitable for studying the impact of microbial diversity erosion on
pesticide biodegradation function. Our findings suggest that structurally different
chemicals respond differently to microbial diversity erosion. Differences in
microbial diversity may therefore explain, at least in part, soil-to-soil variation in
the field and changes in microbial diversity occurring during processing of soils for
lab studies may therefor explain some of the lab-to-field variation frequently
observed.
WE135
Diplopods as soil bioindicators: morphological alterations in the midgut cells
of Rhinocricus padbergi exposed to a metallic-insecticide
R.B. Souza, Sao Paulo State University - UNESP / Biology; C.M. Sousa, São Paulo
State University UNESP / Biology; J.B. Fernandes, Universidade Federal de São
Carlos / Quimica; R.M. Carlos, UFSCar; O.C. Bueno, Universidade Estadual
Paulista / Centro de Estudos de Insetos Sociais; C. Fontanetti, Sao Paulo State
University - UNESP / Biology
keywords: histopathology; histology; millipedes; soil ecotoxicology Diplopods
play an important role in the dynamic of soils, where they occupy the trophic level
of decomposers, since they promote its aeration and enrichment. Due to their habits,
some researchers have discussed their use as bioindicators in soil ecotoxicological
studies, using midgut histopathology as a biomarker. This technique enables
diagnosing cellular and subcellular symptoms resulting from intoxication, as well
as symptoms of cellular death. It can also reveal reactions in response to chronic
and sublethal exposures in cells and tissues. Nowadays, the indiscriminate use of
pesticides in soil is one of the main environmental problems. The most efficient
active ingredient to ant control is sulfluramid, but it was prohibited by the
Stockholm Convention due to its high toxicity. As an alternative, researchers have
developed a metallic-insecticide, whose formula consists in a natural product
complexed with an inorganic metal. Thus, the aim of this study was to analyze
morphological alterations in the midgut cells of diplopod Rhinocricus padbergi
induced by the metallic-insecticide
Mg6[Mg(5-metil-phen)(hesperitin)(H2O)2](CH3COO). Three treatments were
performed: control, using soil from the local where the animals were collected, and
two treatments containing metallic-insecticide at the concentrations of 0.5 mg/mL e
1.0 mg/mL. Nine animals were placed in each treatment. After 21 days, 3 animals
from each treatment were dissected and the midgut was prepared for histological
routine; slides were stained with hematoxilin-eosin. The histopathological
alterations were analyzed semi-quantitatively for each diplopod. The data obtained
in histopathological evaluation were compared to the results obtained for the
individuals exposed to the control soil sample with the Kruskal Wallis test and p<
0.05. Increase in epithelial turnover, release of secretion vesicles and presence of
granules in hepatic cells were observed in animals exposed at both concentrations.
However, none of these alterations were statistically significant. Therefore, the
metallic-insecticide was not toxic to R. padbergi. Financial Support: FAPESP
(2012/12019-5)
WE136
Ecotoxicological assessment of the effects of agrochemicals on non-target
organisms
S. Curieses; m. saenz, Universidad Nacional de Lujan CONICET; J. Alberdi,
UNLU; W.D. Di Marzio, Universidad Nacional de Lujan-CONICET
Increasing world use of synthetic herbicides and insecticides to sustain high –
yielding crop varieties may affect non target organisms. The pampasic region of
Argentina is severely affected by agricultural contamination due to an increase of
agrochemical use in transgenic soybean crops. In the last year the extension of the
soybean crops in the region has reach to about fourteen million hectares.The
herbicide glyphosate and the organophosphorus insecticide chlorpyrifos are
frequently used not only in Argentine fields but also worldwide. It is recommended
to evaluate the potential environmental risk of agrochemical by using a battery of
biomarkers and organisms. The aim of present study was to evaluate the usefulness
of a series of endpoints for assessing adverse effects of the extensive use of
agrochemicals. The soils were sprayed with commercial chlorpyrifos or glyphosate
at manufacturers ‘recommended rate. Also, soils of extensive fields were analyzed.
Water elutions of contaminated soils were performing for determinate
agrochemical mobility in the environment. Biomass growth, level of lipid
peroxidation, antioxidative stress enzymes (catalase and peroxidase) in Vicia faba
roots, and genotoxicity in coelomocytes of Eisenia fetida were assayed for aqueous
elutions evaluation. Root elongation, seed germination in Lactuca sativa and
genotoxicity in coelomocytes of Eisenia fetida were performed for soils evaluation.
The results show both agrochemicals exert toxic effects in assayed species. The
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agrochemicals induce phytotoxicity in Lactuca sativa seeds, stimulate activity
enzymatic in Vicia faba roots, and increase levels of DNA damage in coelomocytes
exposed to ex situ or in vivo conditions. In the present work a battery of bioassays
and biomarkers has been assessed on soils treated with glyphosate and chlorpyrifos.
This study show dangerous effects in several organisms of glyphosate and
chlorpyrifos formulations when applied at the recommended concentrations. The
results indicate intensive use of both agrochemicals in crops could represent a risk
for soil biota.
WE137
Assessing the ecotoxicity of gold mine tailings utilizing earthworm and
microbial assays
M. Maboeta, C. Van Coller-Myburg, North-West University
Problems associated with mining are the disposal of wastes on tailings disposal
facilities (TDF) resulting in possible soil contamination. Earthworm and microbial
essays can be utilized to assess the ecotoxicity of contaminants. The aim of this
study was to determine the ecotoxicity of gold mine tailings by using earthworm
(Eisenia andrei) bioassays, neutral red retention time analysis (NRRT) and
enzymatic analyses. Endpoints included changes in biomass, reproduction,
mortality, lysosomal membrane stability (NRRT), tissue metal concentrations,
dehydrogenase activity, ß-glucosidase, urease, acidic phosphatase and alkaline
phosphatase analyses. Results indicated high concentrations of Ni in the material as
well as bioaccumulation of lead and arsenic in the earthworm body tissue after
exposure. Enzymatic activity was higher in the revegetated tailings than in the
unrehabilitated tailings. It has been illustrated that TDFs and surrounding areas
have an acidic pH which affects earthworms and metal bioavailability. Soil
enzymatic activities in reference soils were significantly higher compared to those
of TDFs making a sensitive indicator of metal pollution in mining areas. Growth,
reproduction and lysosomal membrane stability of earthworms has also been shown
to be sensitive endpoints to assess the ecotoxic effects of gold TDFs.
WE138
Application of a single species and microbial test method suite for the
assessment of copper substances in soil
S. Kvas, Environment Canada / Biological Methods; E. Ritchie, C. Fraser, H.
Lemieux, A. Crossman, M. Lazarus, R. Subasinghe, Environment Canada /
Biological Assessment and Standardization Section; J. Princz, Environment
Canada / Biological Assessment and Standarization Section; L. Beaudette,
Environment Canada / Ecotoxicology and Wildlife Health Division; R.P.
Scroggins, Environment Canada / Biological Methods
Flora, fauna and microorganisms are important components of a healthy soil. As
such, a multi-testing approach involving each component is required to best
estimate the risk associated with contaminants in soil. To evaluate the impact of two
copper substances (copper oxide (CuO) and copper sulfate (CuSO4)) in a sandy
loam field-collected soil, a series of single species and microbial tests were applied.
Effects on plant (red clover and northern wheatgrass) growth and invertebrate
(Eisenia andrei and Folsomia candida) survival and reproduction were evaluated.
A comprehensive suite of microbial tests were also applied including biomass
assessment (heterotrophic plate count and fumigation extraction), activity (organic
matter decomposition, nitrification, and respiration) and community structure
(enzyme assays, community level physiological profiling, and DNA sequencing)
followed by data integration of each microbial test. To ascertain the effect of copper
in each test, total and ionic (e.g., using an ion selective electrode) soil copper were
measured. This comparison may be useful in future copper substance toxicity
research where only the ionic portion will be measured.
WE139
Estimation of soil health index using metal-remediated soil
S. Kim; J. Kwak; S. Nam; R. Cui, Y. Chae, J. Moon, Konkuk University; S. Jeong,
Kunsan National University / Dept of Environmental Engineering; Y. An, Konkuk
University / Department of Environmental Science
Soil health index (SHI) was proposed to evaluate the soil health before and after
remediation. SHI was based on the standard process including 1) determination of
assessment factor (AF), 2) indicator classification, 3) indicator ranking and
weighting, 4) indicator scoring, and 5) calculation of soil health index (SHI). The
soil function related AFs were determined as soil productivity (SP), soil stability
(SS), biodiversity (Bd), and risk (Ri). Soil productivity have assessment indicators
including physical stability (aggregate stability, bulk density, texture), water
relations (infiltration, water holding capacity), nutrient cycling (cation exchange
capacity, organic matter, total nitrogen, pH, total phosphorus, enzyme activity), and
crop productivity (plant growth, photosynthetic capacity). Soil stability includes the
physical (aggregate stability, bulk density, texture, water holding capacity),
chemical (cation exchange capacity, organic matter, pH), and biological stability
(earthworm activity, total glomalin related soil protein, enzyme activity). The
indicators for biodiversity evaluation were chosen as earthworm, microbial biomass
C, nematode, plant, soil algae, and springtail diversities, and the soil contamination
concern standard and bioaccumulation were assessed for human and ecological risk
evaluation. Indicator ranking and weighting of each AF was determined using
principal component analysis (PCA) and factor analysis (FA) method. The total
data set of indicators in each AF was scored using standard scoring functions
(more-is-better, less-is-better, and optimum), and soil health indexes of SS, Bd, Ri
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calculated by integration of each weighted indicator score. Final SHI was
determined using sum of each weighted SHI. This subject is supported by Korea
Ministry of Environment as the GAIA project (2014000560001).
WE140
Evaluation of algal inoculation method for assessing soil algal toxicity
S. Nam; Y. An, Konkuk University / Department of Environmental Science
To expand biological diversity of terrestrial toxicity data, it is needed to focus on
soil algae which act as a food source for many microfauna and mesofauna.
However, there were no international guidelines for assessing soil algal toxicity.
Especially, algal inoculation position is directly related to the efficient use of light
for growth. In this study, we assessed the optimal inoculation method of soil algae
in soil media. OECD and Lufa 2.2 soils were used as test soils. Chlorococcum
infusionum of exponentially grown culture was used as a test species. To evaluate
applicability of optimal algal inoculation, copper and nickel were used as test
chemicals. Algal chlorophyll fluorescence was assessed after solvent extraction.
Chlorophyll fluorescence of C. infusionum was decreased with the elevated
concentrations of copper and nickel. In conclusion, we verified that optimal algal
inoculation method was applicable for assessing soil algal toxicity. This subject is
supported by Korea Ministry of Environment as the GAIA project
(2014000560001).
WE141
Effect of fluorine on the activities of soil exoenzymes
Y. Chae, Konkuk University; H. Yoon, Korea Basic Science Institute; Y. An,
Konkuk University / Department of Environmental Science
Fluorine is the one of the halogen elements which has great reactivity and electro
negativity. It is known to rarely combine with organic matters and combine strongly
with clays. This study evaluated the toxicity of fluorine based on the activities of
soil exoenzymes including acid phosphatase, arylsulfatase, fluorescein diacetate
hydrolase and urease. Test soil harvested in Konkuk University was 2mm sieved
and air dried for 7days before use. Sodium fluoride (NaF) was test material because
it generally used for fluorine toxicity test. Blank soil were autoclaved for 20
minutes at 120? and treated with 10% formaldehyde. Soil exoenzyme activities
were measured in 0, 3 and 10 days using method of endpoint photometric with
optical density measurement. As a result, there were concentration-dependent
decreases of soil exoenzyme activities in acid phosphatase and arylsulfatase assay
and insignificant decreases of soil exoenzyme activities in fluorescein diacetate
hydrolase and urease. In conclusion, fluorine affected negatively on phosphorus
and sulfur cycles in soil. This subject is supported by Korea Ministry of
Environment as the GAIA project (2013000530001).
WE142
A one-year assessment of biochar effects on key soil invertebrates in a field
trial under viticulture
M. Prodana, University of Aveiro & CESAM / Department of Biology; S. Loureiro,
Universidade de Aveiro / Biology; A. Amaro, University of Aveiro / Department of
Biology and CESAM; D.N. Nunes Cardoso, CESAM, University of Aveiro /
Department of Biology and CESAM Centre for Environmental and Marine
Studies; R. Morgado, University of Aveiro / Department of Biology and CESAM;
D. Verheijen, D. Keizer, University of Aveiro / Department of Environment and
Planning CESAM; A.M. Soares, Universidade de Aveiro / Department of Biology
and CESAM; M. Santos, CESAM & Dept.Biology / Department of Biology and
CESAM; A. Bastos, University of Aveiro / Department of Biology Centre for
Environmental and Marine Studies CESAM
The application of pinewood biochar (produced at 620ºC) to viticulture soils for
reducing drought stress in vineyards is the focus of an on-going interdisciplinary
field trial, in the wine-producing region of Bairrada (Central Portugal). The main
aim of the present study was to monitor the long-term effects of large-scale biochar
application on soil invertebrates, their function and/ structure. For that, survival and
reproduction of the collembolan Folsomia candida and the feeding activity of the
isopod Porcellionides pruinosus were assessed at time 0, 6 and 12 months, after soil
amendment with biochar (4 and 40 t/ha) and biochar mixed with organic waste
compost (40 t/ha). No significant differences between treatments and sampling
times were observed regarding food consumption of P. pruinosus. Moreover,
biochar and/or biochar-compost application did not affect survival or the number of
produced eggs by F. candida. This suggests that pinewood biochar applied to
calcareous clay soil under a temperate climate regime up to 40 t/ha, alone or mixed
with compost, poses no-to-low risk to representative soil invertebrates, over a 12
month period. By combining two primary non-target organisms and structural and
functional endpoints, one can assess and monitor how large-scale biochar
amendment can influence soil biota. These results therefore, provide important
information and complement physico-chemical parameters for assessing changes in
soil quality over time, due to biochar application. Key words: biochar, soil,
vineyards, ecotoxicity
WE143
Evidence of in vivo cytotoxicity of silver nanowires in earthworms via
ingestion exposure
J. Kwak; Y. An, Konkuk University / Department of Environmental Science
Although earthworms are key species in the terrestrial ecosystem, researches on the
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toxicity of silver nanowires to earthworm species are not reported yet. In the present
study, we investigated the acute soil toxicity and in vivo cytotoxicy of silver
nanowires having two different lengths, then confirmed that in vivo cytotoxicities
were highly related to ingestion exposure than dermal exposure route. In the
individual-level, there are negligible effects of silver nanowires on survival,
morphological abnormalities, pathological abnormalities and burrowing behaviors
when earthworms were exposed to silver nanowires in the soil. Otherwise, the
trends of inhibition of intracellular esterase activities and increasing oxidative stress
in the earthworm coelomocytes were analyzed by flow cytometer. In addition, we
observed that shorter silver nanowires were more accumulated in the intestines than
skin tissues. The results showed that the in vivo cytotoxicity could be mainly related
to the ingestion exposure route in the earthworm species. Acknowledgement - This
research was supported by Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the Ministry of Science, ICT and
future Planning (2014R1A2A1A11050513).

Effects and accumulation process of organic pollutants and
metals in bacteria, phytoplankton and zooplankton (P)
WE144
Growth and physiological effects in Ankistrodesmus falcatus and Microcystis
aeruginosa exposed to nickel stress
E.B. Martínez-Ruiz, Instituto Politecnico Nacional / Escuela Nacional de Ciencias
Biológicas Lab de Hidrobiología Experimental; F. Martínez-Jerónimo, Escuela
Nacional de Ciencias Biológicas-I.P.N. / Laboratory of Experimental Hydrobiology
In recent years the release of chemical pollutants to aquatic environments has
increased, caused by anthropogenic activities. These pollutants produce acute and
chronic effects in aquatic biota, affecting their growth, reproduction and
development. The aquatic ecosystems are highly susceptible environments because
they act as sink for toxic contaminants. Metals are one of the most common toxic
contaminants released to the environment, Nickel is an essential metal who plays an
important role in cellular physiology of some eukaryotes and prokaryotes. Some
statistics reveal that nickel production worldwide is about 1.589 million tonnes. In
Mexico, concentrations in water could be as high as 1.16 mg L-1. Phytoplankton is
an important community and is the main responsible of organic carbon production
and oxygen (trough photosynthesis) as the basis of all the trophic webs in aquatic
environments, so the toxic effects produced at this level are expected to affect at
higher trophic levels. In this study, two primary producers: the green microalgae
Ankistrodesmus falcatus andthe toxigenic cyanobacterium Microcystis aeruginosa
were exposed to Ni2+ stress in order to compare their responses. Both
microorganisms were separately exposed to different concentrations of nickel, with
continuous illumination at 27 °C. The cell density was daily quantified and, at the
end of the essay, protein (Lowry, 1951), lipids (Zöllner y Kirch, 1962),
carbohydrates (Dubois et al., 1951) and photosynthetic pigments (Wellburn, 1994)
were determined; for M. aeuroginosa phycobiliproteins (Becker, 1994) and
cyanotoxins concentration (Envirologix® kit) were also determined. Both primary
producers were very sensitive to low concentrations of nickel, nevertheless the
cyanobacteriumwas the most sensitive; LC50 values were 17 and 3.7 µg L-1, for A.
falcatus and M. aeruginosa, respectively. Additionally, A. falcatus showed a
decreasing in photosynthetic pigments concentration and in all the determined
macromolecules when Ni2+ concentration increased; M. aeruginosa showed an
increase in the production of the pigments and macromolecules directly
proportional to Ni2+ concentration. Although Mexican regulation establish that the
allowable nickel content in wastewater discharges is 4 mg L-1 (average monthly),
lower concentrations produce significant toxic effects in phytoplankters. For that
reason it is necessary to review the maximum limit so as to avoid toxic effects in the
aquatic biota.
WE145
Toxicity Mechanisms Identification via Gene Set Enrichment Analysis of
Time-Series Toxicogenomics Data: Impact of Time and Concentration
C. Gao, Northeastern University / Bioengineering; D. Weisman, University Of
Massachusetts Boston / Department of Biology; J. Lan, Civil Environmental
Engineering; N. Gou, Northeastern University / Civil and Environmental
Engineering; A. Gu, Department of Civil & Env Engineering / Department of Civil
Env Engineering Biotechnology Initiative Program
In recent years, reporter gene expression profiling of whole-cell bacterial arrays has
been used for biosensing and real-time toxicity assessment. Bacterial stress
responses are of a highly dynamic nature, and exhibit far more temporal complexity
than simple dose-response shifts. Current high-throughput bioassays are able record
continuous measurement over time and incorporate multiple experimental factors,
such as genes, conditions and dose concentrations. However, typical data analysis
of these biosensors does not consider their temporal complexity, and therefore,
discards valuable information that could potentially identify specific signaling
pathways induced by the toxicant. To account for the dynamic response and
identify perturbed pathways, this study applied our improved gene set enrichment
analysis (GSEA), which is based on a novel time series common principal
component analysis (CPCA). This method takes each gene’s temporal expression
variation into consideration while determining differentially expressed set of genes.
By examining the dynamic responses of reporter cells treated with various levels of
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mitomycin C, hydrogen peroxide, or lead nitrate, the analysis identified enriched
gene sets representing specific pathways, thereby suggesting different mechanisms
of toxicity for these chemicals. In addition, we compared this time-sensitive
analysis to a time-unaware GSEA and demonstrated the value of the temporal
component. This study also investigated the dose dependency of the stress response
activation profiles and discussed the impact of time and dose concentration on the
gene enrichment analysis results. These results suggest the notion that whole-cell
bioassays should account for the cells' complex dynamic responses, thereby
implying that both data acquisition and data analysis should look beyond simple
traditional endpoint responses when designing high-throughput experiments in
toxicogenomics studies.
WE146
Distribution character of organic micro-pollutants in fishes from classic
schistosome-endemic areas
G. Zhao, H. Zhou, China IWHR
Pentachlorophenol-Na (Na-PCP) was widely used to kill mollusk in these areas
where schistosomiasis is epidemic. HCB has once been used to produce
pentachlorophenol (PCP) and Na-PCP. Low-chlorinated phenols (CPs),
Chlorobenzes (CBs) and Polychlorinated biphenyls (PCBs) are the possible
impurities of commercial Na-PCP, these organic micro-pollutants will be released
into the environment with the use of Na-PCP. To investigate the pollution status of
organic micro-pollutants in fish samples from classic schistosome-endemic areas,
105 fish samples were collected. 17 CPs, 12 CBs and 28 PCBs were measured in
fish samples using Varian CP3800/300 GC-MS/MS technique. The results show
that the contents of PCBs and PCP are 4.59 and 3.39 ng g-1dw in the samples, which
were moderate and compared with the results reported in the other
non-schistosome-endemic areas. However, CBs were the predominant
micro-pollutants (GM = 772.7 mg kg-1 dw; n = 105), the concentration of CBs were
significantly higher than those of reported in the other non-schistosome-endemic
areas, Dichlorobenzenes (such as 1,2-Dichlorobenzene, 1,3-Dichlorobenzene and
1,4-Dichlorobenzene) are the most predominant congeners. The facts suggest there
exists potential health risk due to the pollution of the CBs in these samples;
therefore, more in-depth investigations of CBs contamination in these
schistosome-endemic areas are needed.
WE147
Coupling between phytoplankton and PCB dynamics revealed based on three
decades of North Sea and Celtic Sea data
G. Everaert, Ghent University / Laboratory of Environmental Toxicology and
Aquatic Ecology; F. De Laender, Université de Namur ASBL / Laboratory of
Environmental Ecosystem Ecology; P. Goethals, University of Ghent / Laboratory
of Environmental Toxicology and Aquatic Ecology; C. Janssen, University of
Ghent / Laboratory of Environmental Toxicology and Aquatic Ecology
GhEnToxLab unit
We analysed multidecadal field observations (1979–2012) in the North Sea and
Celtic Sea with additive models to infer spatiotemporal concentration trends of
chlorophyll a and sediment organic carbon, and of polychlorinated biphenyls
(PCBs) concentrations in mussels and in sediments. By doing so, we separated
long-term changes in PCB concentrations from seasonal variability. Using the
inferred seasonal variability, we were able to demonstrate a strong link between
PCB concentrations in the sediment and the blue mussel (Mytilus edulis) and the
chlorophyll a and organic carbon concentrations in sediments. We found that the
timing of phytoplankton blooms in spring and autumn correspond to the annual
maxima of the organic carbon content and the PCB concentrations in sediments.
These results demonstrate the role of seasonal phytoplankton dynamics in the
environmental fate of PCBs at large spatiotemporal scales.
WE148
Biological treatment and ecotoxicity of wastewater containing corrosion
inhibitors
J. Kalka, The Silesian University of Technology; E. Felis, The Siian University of
Technology; K. Kowalska, M. Nowrotek, J. Surmacz-Gorska, The Silesian
University of Technology
Purpose: Benzothiazoles (BTs) and benzotriazoles (BTAs) belong to the class of
substances, which may be used as corrosion inhibitors. BTs and BTAs are also
components of deicing liquids, cutting fluids and hydraulic break liquids. Beyond
the industrial applications BTAs are also used in numerous domestic products such
as components of dishwasher detergents. The previous study confirmed that BTs
are toxic to water plants and aquatic invertebrates. Inhibited growth and
reproduction of the crustacea and algae was observed. It has been proven that an
important pathway of benzothiazoles and benzotriazoles to the aquatic environment
is via wastewater treatment plants. It indicates that their occurrence in the
environment is due to diffuse emission for example from consumer products. The
environmental concentrations of these substances are various – they range from a
few hundred ng/L (e.g. in selected groundwater samples) even up to about 100
mg/L (e.g. in subsoil water). The aim of the study was ecotoxicological evaluation
of benzothiazole (BT) and benzotriazole (BTA) influence on microorganisms from
municipal wastewater treatment plant as well as Vibrio fischeri, a standard model
organism. Methods: Nitrification inhibition was evaluated according to ISO
standard 9509:2006. The purpose of this study was to determinate inhibitory effect
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of chemical compounds over an exposure period of 4 hours. Nitrifying activated
sludge from municipal wastewater treatment plant was used. The concentration
range of BT and BTA was 1-100 mg/L. Additionally, the wastewater containing BT
and BTA was treated in a biological membrane reactor. The concentration of both
chemicals in the influent was equal to 10 mg/L. The acute toxicity test was
performed for raw and treated wastewater with the use of Microtox system. Whole
effluent toxicity of wastewater was assessed according to EPA procedure. Results:
It was found that BT was not toxic and BTR was moderately harmful to nitrifying
organisms. Both BTA and BT was toxic to Vibrio fischeri and EC50 derived during
the study was respectively 15,1 and 1,7 mg/L. During the biological treatment, a
toxicity of wastewater contaminated with BTA and BT was reduced, however, the
dose-response relationship of treated wastewater has changed into inversed
U-shape.
WE149
Predicting bioconcentration of emerging chemicals using model
biomacromolecules
Y. Ruan, Nankai University / College of Environmental Science and Engineering;
H. Sun, China Construction Bank
To understand bioconcentration is indispensable to evaluate the ecorisk of a
chemical. Lipid has long been recognized as the main onstituent to bind organics,
and Kow is used as an index to evaluate bioconcentration. However, recently, it has
been found that lots of emerging chemcials are polar/ionizable, and their
bioconcentration can not be explained only by the partition into lipids. Binding to
protiens is believed to exert great impacts in bioconcentration. Hence, it is
necessary to develop new surrogates other than Kow to get a precise prediction on
bioconcentration. In this study, the distibution coeffecients (K) of 15 enantiomers of
two kinds of chemicals —hexabromocyclododecanes (HBCDs) and β-blockers into
several model biomacromolecules (three liposomes and two model proteins) were
studied. Meanwhile, their bioconcentration into a microalgae (Spirulina platensis)
was studied and compared with the K values. The distribution coeffecients into the
liposomes (Klipw) and the proteins (Kprow) of the three HBCD stereomers had
dissimilar orders with their Kow, indicating some specific interactions other than
partition being involved in the distribution into these model biomacromolecules.
The Klipw and Kprow of the four β-blockers were significantly affected by pH with a
peak value around neutral pH due to the simultaneous change of their speciation
and surface charge of the biomacromolecules. The K values the four β-blockers are
of the same order as their Kow, however, their discrepancies were smaller than those
of Kow. This indicates that for the hydrophilic β-blockers with low Kow, they could
bind with the biomacromolecules through specific interactions. Raman and
fluorescence spectroscopy were checked to get an insight into the microlevel
mechanisms, which indicated that HBCDs and β-blockers interacted with the
proteins through hydrophobic force and electrostatic interaction, respectively.
Correlation between lgBCF in the algae and lgK values revelaed that Kprow showed
the best prediciting capacity for all the 15 enantiomers. The low slope and high
intercept in correlation equation indicates that Kow is not a good indicator for BCF.
In all, bioconcentration of HBCDs was an integrated result of sorption by lipids and
proteins as well as some other factors such as steric effects; while the binding to
proteins played a main role in the bioconcentration of β-blockers.
WE150
Removal of Polychlorinated Biphenyls from the Chesapeake Bay by the
Commercial Menhaden Fishery
J.T. Ashley, College of Science Health and Liberal Arts; R. Soroka, A. Sarno,
Philadelphia University / College of Science Health and Liberal Arts; L. Zaoudeh,
Academy of Natural Sciences; D. Velinsky, Academy of Natural Science of Drexel
University; J.E. Baker, University of Washington / Center for Urban Waters
The Chesapeake Bay is the largest estuary in the United States, receiving high
nutrient inputs from various anthropogenic sources which fuel eutrophication
within its waters. Concurrently, the estuary receives significant inputs of PCBs,
largely from point sources from its industrialized and urbanized tributaries.
Phytoplankton provide organic carbon rich sites for absorption/adsorption of PCBs
and represent an important vector for PCB bioaccumulation within higher trophic
level organisms such as zooplankton and planktivorous fishes. Atlantic menhaden
(Brevoortia tyrannus) are pelagic schooling fish found in abundance in the estuary
and near coastal regions. As omnivorous filter filters, juveniles and adults primarily
feed on phytoplankton and zooplankton. By filtering vast quantities of planktonic
organisms, these fish accumulate polychlorinated biphenyls (PCBs) from this
pelagic dietary route. In the past decade, the commercial fishery for Atlantic
menhaden landed an annual average of 144 kilotonnes of fish, of which an average
of approximately 50% came from fishing efforts within the Chesapeake. This
intense reduction fishery processes menhaden into fish oil and meal, high in
sought-after omega-3 fatty acids. Using previously reported concentrations of
PCBs for U.S. East Coast caught menhaden, the annual removal of PCBs from the
Chesapeake Bay was estimated to be between 7 and 30 kg/year. In addition to
export to the ocean, burial via sedimentation, and volatilization, removal of PBCs
by commercial fishing of menhaden may represent a small, but intriguing loss
process to the Chesapeake Bay based on mass balance calculations. Future
estimates will include other commercial/recreational fisheries of species such as
blue crab and striped bass. Additionally, collection and analysis of Chesapeake Bay
menhaden will provide increased confidence in these literature-based estimates of
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annual PCB removal.
WE151
New insights into biological sulfonamide degradation
B. Ricken, University of Applied Sciences Northwestern Switzerland / Institute for
Ecopreneuship; O. Fellmann, University of Applied Sciences and Arts
Northwestern Switzerland / Institute for Ecopreneurship; H.E. Kohler, Eawag
Swiss Federal Institute of Aquatic Science and Technology; A. Schaeffer, RWTH
Aachen University / Institute for Environmental Research; P.F. Corvini, University
of Applied Sciences and Arts Northwestern Switzerland (FHNW); B.A.
Kolvenbach, University of Applied Sciences and Arts Northwestern Switzerland /
Institute for Ecopreneurship
Since sulfonamide antibiotics are among the most frequent administered
antibiotics, there is a great interest in environmental fate (Hruska and Franek,
2012). Despite differences regarding abiotic degradation processes, all sulfonamide
antibiotics have in common a poor biodegradability. Once released into the
environment, even small concentrations are considered to enhance the propagation
of sulfonamide antibiotic resistance genes. Just recently, several groups have
published their successful isolation of bacteria being capable of partially
mineralizing different sulfonamides. Overall, the strains are originating from highly
diverse bacterial genera. Microbacterium sp. strain BR1, representing one of them,
was isolated by our group. To the best of our knowledge, this is the only isolate for
which the initial degradation step was described and identified as an ipso-substition
(Ricken et al., 2013). The identification of the same heterocylcic moiety as
metabolite in different studies leads to the assumption that the underlying
degradation pathway among the different bacteria is similar. Furthermore, it was
shown that the heterocyclic moiety itself does not posses antmicrobial activities, as
the toxicophore group is represented by the sulfanilamide moiety (Majewsky et al.,
2014). Different research groups could already proof the ability of bacterial isolates
to grow on sulfonamides as the sole carbon source (Jiang et al., 2012; Reis et al.,
2014; Ricken et al., 2013). Since the sulfanilamide moiety has to be mineralized,
toxic intermediates might be formed, which have been investigated in this study. By
degradation experiments of different possible intermediate compounds, and by the
identification of formed metabolites by GC-MS analysis, we were able to postulate
the downstream pathway during biological degradation of sulfamethoxazole with
three novel identified intermediate compounds. The pathway proposed here is
directly linked to the previously identified ipso-hydroxylation, representing the
initial sulfonamide attack, and thus allowing us to present the whole sulfonamide
degradation pathway just before the first ring cleavage product. Furthermore, we
could show that even though possible toxic intermediates are formed,
Microbacterium sp. strain BR1 seems to be able to transform them fast enough,
circumventing their accumulation resulting in a toxification of the bacteria cell.
WE152
Bioaccumulation of organic micropollutants in the cyanobacterium
Microcystis aeruginosa
M.A. Stravs, Eawag, Swiss Federal Institute of Aquatic Science and Technology /
Environmental Chemistry; F. Pomati, Eawag Swiss Federal Institute of Aquatic
Science and Technology / Aquatic Ecology; J. Hollender, Eawag / Environmental
Chemistry
Microcystis aeruginosa is a cyanobacterial species prevalent in freshwater
phytoplankton and among the most important bloom-forming species in eutrophic
lakes. Using liquid chromatography - high-resolution mass spectrometry, we
investigated bioaccumulation of organic micropollutants of different substance
classes in Microcystis aeruginosa in laboratory experiments. A set of strobilurin
and conazole fungicides was studied. Strobilurin fungicides are used in agriculture,
while conazole fungicides have uses in both agriculture and human medicine. For
comparison and to further investigate the relationship between log Kow and
bioaccumulation, a selection of common wastewater-borne and agricultural
micropollutants was examined. Highest bioaccumulation was found for
pyraclostrobin (log BCF > 5). As a trend, lipophilic substances showed stronger
bioaccumulation than hydrophilic ones. The correlation of bioaccumulation to
partition coefficient was only weak when considered over all observed substances,
but stronger within substance classes (conazoles: R^2 > 0.8, strobilurins: R^2 > 0.6)
In some instances (e.g. Trifloxystrobin) formation of transformation products was
observed in the presence of Microcystis. These results indicate a potential
importance of cyanobacterial phytoplankton in the fate of organic micropollutants
in lakes. In particular during bloom events, cyanobacterial biomass may be a
relevant compartment for partitioning of micropollutants.
WE153
Organochlorine pesticides in eels, Conger myriaster, from Korean coastal
waters
M. Choi, I. LEE, D. Hwang, R. Jung, National Fisheries Research and Development
Institute
As eels have a high fat content, lipophilic contaminant concentrations can be
relatively high. Therefore, monitoring of contaminants in eel seemed very
informative from a human health point of view, as this type of fish could serve as a
worst-case scenario. In particular, eel has some remarkable properties that make it a
very attractive biomonitor. Eels (Conger myrister, 30-35 cm length) were collected
from Korean coastal waters in April-August, 2014, in order to investigated
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contamination status of organochlorine pesticides (OCPs) in Korean coastal waters.
OCPs (4 HCHs, HCB, heptachlor and its epoxide, 5 chlordanes, and 6 DDTs) were
analyzed in eel samples. This is the first study to investigate residue levels and
accumulation patterns of OCPs in eels from Korean coastal waters. Among OCPs,
DDTs were the most frequently detected and showed the highest concentration. The
next greatest concentrations were HCB and chlordanes. DDTs ranged from 2.73 to
14.4 ng/g wet wt and contributed to 88% of the total OCPs. p,p-DDE was the main
compound in DDTs, and its proportions accounted for 70%. HCB ranged from 0.14
to 1.26 ng/g wet wt and chlordanes ranged from less than detection limits to 1.12
ng/g wet wt. trans-nonachlor was the most abundant in chlordanes. There were
significant differences in OCPs concentrations among sampling areas. Higher
concentrations of DDTs, chlordances, and HCB were found along industrialized
and urbanized coasts. Interestingly, the concentration of DDT was the highest, and
the ratio of (DDE+DDD)/DDTs was the lowest in the Yellow Sea. It suggests that
this area has been input and polluted by fresh DDTs.
WE154
Off-site effects of wildfires: Assessment of the effects of ash and soil on a
freshwater microalgae
N. Abrantes, University of Aveiro / CESAMDAO; A. Kieskamp, University of
Aveiro / CESAM Department of Environment; V. Silva, Universidade de Aveiro /
Department of Environment and Planning and the Centre for Environmental and
Marine Studies CESAM; F. Goncalves, S. Frankenbach, J. Serôdio, University of
Aveiro / CESAM Department of Biology; J. Keizer, Department of Environment
Centre for Environmental and Marine Studies CESAM University of Aveiro
Aveiro Portugal
Wildfires are a common phenomenon in Portugal, with an average of 110,000
hectare burned every year. Wildfires physically degrade land, promoting runoff and
erosion the consequent washout of ashes. This leads to an increase of suspended
solids in aquatic ecosystems which may decline the aquatic habitat quality by
limiting habitat availability and light penetration. In addition, ashes can contain
metals and PAHs (Polycyclic Aromatic Hydrocarbons), which are known as toxic
compounds inhibiting growth, development and reproduction of aquatic organisms
like green microalgae. To analyze the off-site effects of soil and ash on primary
production, a laboratory experiment was performed to estimate the effect of pure
soil, pure ash and a mix of both on the cell density, chlorophyll α content and
maximum quantum yield of the microalgae Raphidocelis subcapitata. For each
treatment dilutions of 50% and 25% (diluted with MBL medium) were tested as
well as a filtered 100% solution. Results showed that cell density and chlorophyll α
content were negatively affected by only the highest concentrations of the mixed
treatment and by the 50% diluted pure ash treatment, if compared to the control
treatment. This observation was probably caused by ash toxicity rather than by light
limitation, since cell density and chlorophyll αcontent of the soil treatments were
not significantly affected. The maximum quantum yield was not influenced, except
by all filtrated treatments. Remarkably, the maximum quantum yield was
significantly higher in filtrated treatments compared with control and other
treatments. It was also shown that the 100% filtrated treatments lead to a significant
higher cell density. This suggests that toxic compounds were filtered out and
therefore could not affect the measured parameters; in general, PAHs have a low
water solubility. The high values for cell density and maximum quantum yield for
the filtrated treatments was probably caused by the entry of ashes resulting in higher
nutrient concentrations. Light limitation seems not to affect the measured
parameters in the short term of this 72 hour laboratory experiment. However, the
possible effects after a long term exposition cannot be discarded. Yet, the short term
toxic effect of ashes in a key group of aquatic food webs reinforces the need to act
immediately after a forest fire and reduce runoff and erosion in order to prevent
ashes from entering aquatic ecosystems.
WE155
Size matters: Effects of Cu and Cd on the growth, viability, cell volume and
photosynthetic activity of the tropical freshwater phytoplankton Chlorolobion
braunii
P. Echeveste, J. Carmo Silva, Universidade Federal de São Carlos / Department of
Botany; C.J. Galbán, Sustainability Research Centre / Department of Ecology and
Biodiversity; A. Lombardi, Universidade Federal de São Carlos
Copper and Cd are two of the most ubiquitous trace metals in nature, including
freshwater ecosystems. In these environments, their cycling is influenced by
phytoplankton, which primary production sustains aquatic life. Copper is an
essential metal involved in the oxygen transport, while Cd has no apparent
biological functions, although in some limiting conditions it can substitute Zn.
Thus, Cu and Cd are usually classified as “nutrient” and “poison”, respectively,
although the dose may determine its real behaviour. The present work analyzes the
impact of environmentally relevant concentrations of Cu and Cd on the growth,
viability, cell size and photosynthetic activity of the tropical freshwater
phytoplankton C. braunii. Growth was significantly impaired by Cu and Cd, with
EC50 occurring at 33.6 and 1.6 µM, respectively. At concentrations where no
significant differences in cell abundances were observed, cell death was already
induced, as observed by the increase in the percentage of dead cells, with EC50
occurring at 17.2 µM Cu and 1.1 µM Cd. Regarding the oxygen-evolving complex
(OEC) of photosystem II (PSII), Cu had no significant effects on PSII maximum
quantum yield (ΦM) and the operational quantum yield (Φ’M), while Cd
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significantly impacted Φ’M, with EC50 occurring at 18.4 µM. The photochemical
fluorescence quenching (Qp) and non-photochemical quenching (Qn) responded
differently to Cu and Cd. A significant decrease of Qp was observed after Cd
addition, but not for Cu, which showed almost no variation. In contrast, Qn values
significantly increased after both metal additions, gradually in the case of Cd and
after addition of high concentrations in the case of Cu. Non-photochemical
quenching due to heat dissipation (NPQ) significantly increased in response to both
metals, being more pronounced in the case of Cd. Cell volume increased as metal
concentrations increased, pointing not to an individual increase in cell volume, but
rather to a selection of larger-sized strains tolerant to metal exposure. Overall, C.
braunii was more sensitive to Cd than Cu, with growth and viability being more
sensitive than maximal and effective photosynthetic efficiencies, although
non-photochemical quenchings were severely damaged by both metals.
WE156
Assessment of exposure to Persistent Organic Pollutants in fish (Oreochromis
sp) in dams of Mexico
J. Mejia Saavedra, Facultad de Mecina / Facultad de Medicina; R. Flores Ramirez,
M. Barrera Perez, L. Batres Esquivel, D. González Mille, C. Ilizaliturri Hernandez,
G. Espinosa Reyes, Universidad Autonoma de San Luis Potosi
Persistent Organic Pollutants (POPs) are organic compounds of anthropogenic
origin, resistant to degradation, and can be mobilized and deposited far from the site
of manufacture and use. In the ecosystem can bioaccumulate and biomagnify
through the food chain affecting the health of wildlife. Are considered
carcinogenic, mutagenic, immunosuppressive, endocrine disruptors and nervous
system depressants. It has registered the presence and effects in different organisms
in the world. Mexico has demonstrated the presence of POPs in different
environmental compartments. Dams can be a site of accumulation of these
compounds, because the stored water comes from rivers and runoff crawl
contaminants on its way from industries, cities and agricultural areas, which over
time accumulate in sediments and aquatic organisms. The present study was
undertaken to investigate the presence of POPs in some dams of Mexico, through its
determination in muscle of fish (Oreochromis sp). POPs extraction was performed
using ultrasonic probe assisted extraction, detection and quantification by gas
chromatography-mass spectrometry. In the muscles of fish the presence of some
organochlorine pesticides (Aldrin, HCH, DDT, DDE) and polychlorinated
biphenyls (PCBs) was recorded. Acknowledgements:
CONACYT-SEMARNAT-2008-1-108334
WE157
Effects of climate change induced physical disturbance on sediment deposited
pollutants and their interactions with bacteria in the Northern Baltic Sea
C. Gallampois, Umea University / Chemistry; P. Haglund, Department of
Chemistry; O. Rowe, Department of Ecology and Environmental Science Umeå
University
Christine Gallampois1, Peter Haglund1, Owen Rowe2, 3 1 Chemistry Department,
Umea University, Umea, Sweden 2 Department of Ecology and Environmental
Science, Umea University, Umea, Sweden 3 Guest researcher: Department of Food
and Environmental Sciences, Division of Microbiology and Biotechnology, Viikki
Biocenter 1, University of Helsinki, Helsinki, Finland. The Baltic Sea is a semi
enclosed sea with large areas of polluted and anoxic sediments. Wood industry
associated fiber deposits often contain 2,4-Dichlorophenol, 2,4,6-trichlorophenol,
naphthalene, acenaphthene, fluorene and phenanthrene, particularly in northern
coastal regions. Predicted climate change scenarios for the northern Baltic Sea
indicate higher wind speeds and, in addition, land rises at a rate of about 1 cm per
year. Such changes could disturb shallow sediments, causing oxygenation and
resuspension. These physical changes and associated increases in microbial activity
will likely influence the transport and fate of contaminants. In this study, glass
microcosms containing a sediment layer, spiked with a cocktail of contaminants (as
above), and overlaying seawater were used to investigate the effects of the
predicted climate change. Microcosms were incubated in-situ at 11°C (temperature
of seawater at the sediment surface when sampling) under two different treatment
conditions: 1) current conditions - sealed and undisturbed or, 2) climate scenario –
lightly oxygenated and physically disturbed (gentle shaking once per week). The
impact of the chemicals on the microbial communities, and the microbial action on
the chemicals, was both investigated. We aim to report changes in bacteria
abundances and community structure and link this to metabolite appearance, and
examine possible effects of metabolites on the bacteria.
WE158
Toxicological effects of organic and inorganic compounds on zooplankton and
phytoplankton estuarine and marine species
V. Filimonova, University of Aveiro, Department of Biology & CESAM /
Deaprtment of Biology CESAM; F. Goncalves, University of Aveiro CESAM /
Department of Biology; J.C. Marques, IMAR-Institute of Marine Research,
Department of Life Sciences, University of Coimbra / Department of Life Sciences;
M. De Troch, Ghent University / Biology department; A.M. Gonçalves, Biology
In the last decades contaminants’ discharges are one of the themes that concerned
the scientific community and received special attention by media because of the
threat and adverse effects that may cause in aquatic ecosystems. The pollutants that
cause most damage to the ecosystem originated from industry and mining including
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toxic substances such as metals and organic pollutants. Phytoplankton and
zooplankton are widely used in the determination of environmental impacts due to
their key position in the food chain. Three biological models (marine diatom
Thalassiosira weissflogii, estuarine calanoid copepod Acartia tonsa and marine
brine shrimp Artemia franciscana) were used to constitute a simple trophic food
chain under lab conditions. This work aims to assess the acute and chronic effects of
two chemical stressors - the herbicide Primextra® Gold TZ and the metal Copper
(Copper (II) Sulfate Pentahydrate), to the three planktonic species. Primextra ® Gold
TZ is the most used herbicide in corn crops fields and one of the 20 best-selling
herbicides in Portugal; Copper is mainly used in pesticides’ formulation. The
toxicity of the herbicide and the metal were assessed focusing on the growth
inhibition of the microalgae T. weissflogii (chronic tests, 96h) and the
immobilisation (acute tests, 48h) of A. franciscana and A. tonsa, without food.
Vessels were checked for immobilized individuals, at 24 h and 48 h. ECx values
were estimated through either Probit analysis or non-linear estimation using the
logistic equation. Our study confirms the herbicide and the metal are highly toxic to
the marine diatom T.weissflogii (EC50=0.0078 mg/L and EC50= 0.3834 mg/L,
respectively) and to the calanoid copepod A.tonsa (EC50=0.925 mg/L and
EC50=0.234 mg/L, respectively) but slightly toxic to nauplii of brine shrimp A.
franciscana (EC50=20.35 mg/L and EC50= 18.93 mg/L, respectively).The higher
tolerance of the brine shrimp may be explained by the morphological feature of A.
franciscana. The results of this work suggest that discharges of Primextra® Gold TZ
or other pesticides mainly composed by copper proceeding from agricultural
practices into aquatic ecosystems damages the natural planktonic species
populations, with severe repercussions for higher trophic levels. Therefore, our
results underline the importance of clarifying the mode of action and metabolic
pathways of these compounds on non-target species.
WE159
Effect of Arsenate (AsV) on the biomarkers of an aquatic macrophyte
Myriophyllum alterniflorum in eutrophic and oligotrophic conditions
M. Krayem; P. LABROUSSE, V. Deluchat, M. Rabiet, K. CLeries, J. Lenain,
Université de Limoges; V. Kazpard, Z. Saad, Lebanese university
Alternate watermilfoil, Myriophyllum alterniflorum is an aquatic macrophyte found
in the Limousin rivers (France) whose potential for biomonitoring of metal
pollution has been demonstrated. The objective of the present study carried out in
vitro in a closed system is to identify biomarkers for an early detection of the
pollution by a metalloid in eutrophic and oligotrophic conditions. To achieve this
goal, a synthetic medium of similar composition to the waters of the River Vienne is
prepared. The morphological development of Watermilfoil is monitored for 30
days, with or without contamination by 100 µg /l As V. In addition, the
mineralization of fresh material and the analysis of biomarkers (chlorophylls,
photosynthetic and respiratory intensities, H2O2 ...) are performed after 21 days.
Preliminary results indicate that arsenic present deleterious effects on the
respiratory and photosynthetic activities, on the osmotic potential and on the
pigments content of the plant in both conditions, and on the concentration of H2O2
only in eutrophic condition. The growth of ramification was reduced in eutrophic
medium and totally inhibited in oligotrophic medium. In addition, the highest
accumulation of arsenic was found in the plant’s roots. After these in vitro
experiments, complementary experiments in mesocosms are in progress. Further, in
situ experiments including watermilfoil reimplantation should help to refine these
results. Keywoords: Myriophyllum alterniflorum, éléments traces métalliques,
spéciation, biomarqueurs.
WE160
Effect of an herbicide on the growth rate of freshwater primary producers
A.M. Gonçalves, Biology; D.V. Barroso, University of Coimbra / Department of
Life Sciences; T. Vidal; J.C. Marques, IMAR-Institute of Marine Research,
Department of Life Sciences, University of Coimbra / Department of Life Sciences;
F. Goncalves, University of Aveiro CESAM / Department of Biology
Pesticides are widely used to control pests and diseases in crop production. Among
these agrochemicals, herbicides are commonly applied on crops to control
adventive infestations. Once in the aquatic system, these chemicals may disturb
aquatic organisms leading to underperformance of the most sensitive species,
causing ecosystem unbalance. Aquatic plant toxicity tests are frequently conducted
to assess environmental risks and to determine the potential impact of contaminants
on primary producers. Among aquatic organisms, Chlorella vulgaris, Raphidocelis
subcapitata (green freshwater microalgae) and Lemna minor (aquatic vascular
plant) are commonly used in phytotoxicity tests because of their small size, their
high reproductive rate and the facility with which organisms handled facilities. The
sensitivity of C. vulgaris, R. subcapitata and L. minor exposed to the herbicide
Primextra® Gold TZ was assessed. Algae and duckweed were exposed during 96h
and 7 days for growth rate, respectively, according to protocol guidelines. C.
vulgaris showed to be the most tolerant species, (EC50=2.541 mg/L), whereas R.
subcapitata was the most sensitive species (EC50=0.065 mg/L). The EC50 values
determined for L. minor was 0.293 mg/L. The results of this work suggests that the
application of this herbicide for weed control in agricultural practices must be done
carefully, since any disturbance affects primary producers species which may have
severe repercussions on higher trophic levels. Furthermore, and according to
preliminary works, microalgae seems to be more nutritive (in fatty acids contents)
than L. minor. Therefore, it can be predicted that, at an extreme usage event of the
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herbicide, the food quality and availability to higher trophic levels may be
threatened.
WE161
Assessing the soil microbial toxicity of trifloxystrobin and its main soil
metabolite using advanced biochemical and molecular tools
N.A. Suciu, A. Ferrarini, Catholic University / Institute of Agricultural and
Environmental Chemistry; E. Puglisi, Universita Cattolica del Sacro Cuore /
Microbiology; S. Vasileiadis, University of South Australia / Centre for
Environmental Risk Assessment and Remediation; C. Oplos, Aristotle University
of Thessaloniki / Pesticide Science Laboratory; F. Fornasier, Centro per lo Studio
delle Relazioni tra Pianta e Suolo / Consiglio per la Ricerca in Agricoltura; S.
Sulowicz, University of Silesia / Department of Microbiology; D. Karpoyzas,
University of Thessaly / Department of Biochemistry and Biotechnology; M.
Trevisan, Universita Cattolica del Sacro Cuore / Institute of Agricultural and
Environmental Chemistry
Trifloxystrobin, methyl-(E)-methoxyimino-(E)-a-[1-(a,a,a-trifluoro-m-tolyl)
ethylideneaminoxyl]-o-toly acetate, is a strobilurin fungicide, a new class of
substance that is included in the Quinone outside inhibitors (QoIs) fungicide
groups. Trifloxystrobin is used for control of various diseases of fruits and
vegetables. The major metabolite of trifloxystrobin in soil is CGA 321113 (E,E)Methoxyimino-2-[1-(3-trifluoro methylphenyl)-ethylideneaminooxymethyl]phenyl-acetic acid). This acid metabolite is included in the residue definition for
risk assessment in plant commodities. Little is known about the impact of
trifloxystrobin or its main CGA 321113 metabolite on the structure and function of
the soil microbial community. For addressing associated knowledge gaps
concerning the potential toxicity of trifloxystrobin and CGA 321113 on the soil
microbial community we studied the effects of four dose levels (namely x0, x1, x10
and x100 the recommended dose) of trifloxystrobin in soil in a microcosm
approach. Key soil microbial enzymatic activities and total bacterial diversity shifts
using Illumina sequencing of the 16S rRNA gene amplicons were screened and
compared with the dissipation data of trifloxystrobin and formation/degradation of
CGA 321113. Dissipation assessment revealed that the half-life of trifloxystrobin in
soil was less than 5 days, at all application rates, and the highest formation rate of
the metabolite was observed in the first 15 days. Trifloxystrobin was correlated
positively with the potential nitrification activity (PNT). No effect of trifloxystrobin
on the measured extracellular enzyme activities (acid-phosphatase,
beta-glucosidase, leucine-aminopeptidase, phosphomonoesterase,
phosphodiesterase, chitinase) could be extrapolated according to the performed
statistical analysis. However, distance based redundancy analysis (db-RDA)
showed a time effect on enzymatic activities within the different trifloxistrobin
application rates. Bacterial diversity analysis is on the way and the complete dataset
will be presented during the conference.

Innovations in environmental analytical chemistry: the quest
for pollutants using target and non-target approaches (P)
WE162
Determination of selected steroid hormones in some farmland pond, surface
water and waste water channel Cape Town environment using HPLC
O.S. Olatunji, Cape Peninsula University of Technology / Chemistry; B.O. Opeolu,
Cape Peninsula University of Technology / Faculty of Applied Sciences; O.S.
Fatoki, B.J. XIMBA, Cape Peninsula University of Technology / Chemistry
Steroidal hormones are widely used in livestock farming such as poultry, cattle
farming, and in veterinary and human medicine. Over two-third of the drugs are not
used, hence it is excreted in urine and faecal wastes in the form they are
administered, or as metabolites with strong resemblance to the parent compound.
Consequently, they are found in different environmental matrices such as water.
Exposure to residues of steroid hormones was reported to disrupt the endocrine
systems even at low concentration. This study evaluated the concentration levels of
selected steroid hormones in selected water streams, including farmland pond,
surface water and wastewater treatment plant effluent in Cape Town. Water sample
were collected in nitric acid pre-washed amber coloured bottles from columns of
some water receiving pond within some animal rearing farms located in Athlone,
Grassy Park and Phillippi farms, and Blue Downs in Cape Town environment. The
samples were prepared using standard methods. Steroid hormones were recovered
from the samples in 50% methanol using solid phase extraction (HLB), cleaned and
concentrated to 2ml under nitrogen stream for analysis. The hormones were
separated, detected and quantified for the estriol, bisphenol-A and estrone using
UHPLC-DAD. The results showed that the concentrations of estriol and estrone in
all the water samples were variable, while Bisphenol-A did not occur at detectable
levels. The concentration of estriol and estrone ranged between 0.0126 – 0.0131
µg/L (0.0128+0.0021 µg/L), 0.0154 – 0.0159 µg/L (0.0157+0.0021 µg/L),
respectively. Estriol in water of may be the result of run off from the cattle on the
farm in Blue Downs, with the levels detected in pond 1 higher than in pond 2 which
is contact with a stream. Contrary to expectation, the Athlone waste water treatment
plant outlet water had higher estriol concentration compared to the inlets water. The
water treatment procedure may have exacerbated their levels. The concentration
levels of steroid hormones in all the water sample tested were observed to be
slightly below the 0.02 mg/L of estrogen suggested by the SADC Ministry of
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Health, except for estriol.
WE163
A study of analyte recovery as a function of analyte concentration and sample
storage time using headspace solid-phase micro-extraction (HS SPME)
coupled with GC-ECD
F.M. Dunnivant, Whitman College / Chemistry
Headspace Solid-Phase Microextraction (HS SPME) has been shown to recover
pesticides and PCBs from aqueous samples at the expected ultra-trace levels (parts
per quadrillion) of alpine lakes. Several variables of the HS SPME technique have
been adequately evaluated including water temperature and length of fiber
exposure, but surprisingly analyte recovery as a function of analyte concentration
and storage time has not been studied. This investigation evaluates the recovery of
the chlorinated hydrocarbons 4,4’-dichlorodiphenyltrichloroethane (p,p’-DDT),
2,4’-dichlorodiphenyltrichloroethane (o,p’-DDT), 4,4’dichlorodiphenyldichloroethane (DDD), 2,4’- dichlorodiphenyldichloroethylene
(o,p’-DDE), chlorthal-dimethyl gamma-hexachlorohexane (lindane), heptachlor,
and trans-nonachlor. Evaluated concentrations ranged from parts per quadrillion to
parts per billion in spiked water samples and data indicate that recoveries in the ppq
range can be as low as ten percent. In light of the low SPME recoveries in the ppq
range, several previously reported data sets for chlorinated hydrophobic analytes
measured in alpine lakes need to be re-evaluated. The HS SPME technique was
further used to determine the concentration of chlorinated pesticides in several U.S.
alpine lakes.
WE164
Automated Derivatization, SPE Cleanup and LC-MS/MS Determination of
Glyphosate and Others Polar Pesticides
J. Stahl-Zeng, AB SCIEX; D. McMillan, Sciex; A. Sage, ABSCIEX / marketing
Glyphosate is a common broad-spectrum systemic herbicide used widely to kill
weeds especially annual broadleaf weeds and grasses known to compete with crops.
There is an interest in the reliable and sensitive quantitation and identification of
glyphosate residues, its metabolite AMPA, and the related glufosinate in food and
water. Commonly large volume injection into ion chromatography or LC systems
based on HILIC followed by sensitivity MS/MS detection is used for analysis.
However, interference can influence results in complex samples since the method
does not use any cleanup. Derivatization techniques can be used successfully. The
method presented here uses derivatization with FMOC-Cl followed by automated
SPE cleanup using a Gerstel front-end and detection using LC-MS/MS with an AB
SCIEX QTRAP 4500 system. Limits of quantitation in food were found below the
target 100 μg/kg allowing dilution to minimize potential ion suppression. In
drinking water samples glyphosate was quantified below 0.1 μg/L. Linearity of over
three orders of magnitude with r > 0.999 was observed with excellent
reproducibility because of the complete automation of the sample handling
procedure.
WE165
Challenges in Analytical Method Development and Validation for Trace-Level
Dimethylsilanediol in Water
S. Xu, Dow Corning Corporation / Health and Environmental Sciences
Dimethylsilanediol (DMSD) is not a major ingredient of any commercial products.
However, it can be produced in soil and water by hydrolysis of methylsiloxanes in
the environment. Due to widespread application of methylsiloxanes in commercial
products and its demonstrated degradation in soil and water, the occurrence of
trace-level DMSD may be expected in some of the environmental media such as
water. Due to lack of sensitive analytical methods, such data are not available in
literature. In our attempt to fill the data gap, we have evaluated and developed
various analytical methods for silanols analysis. This presentation focuses on
challenges in development and validation of GC/MS methods for trace-level
DMSD in water. The identified challenges include the difficulty to isolate DMSD
from water, the detrimental effect to the instrumental components from residual
water, high background contaminations and poor chromatography of the extracted
DMSD. Both pre-column derivatization and direct analysis methods were evaluated
for overcoming the above challenges to achieve adequate sensitivity and accuracy.
As the result of those evaluations, a method consisting of solid-phase extraction,
reactive water removal and direct GC/MS analysis has been developed and
validated for natural water at a method detection limit for DMSD close to 10 µg
L-1.
WE166
Analytical Method for Trace-Level Trimethylsilanol in Water
S. Xu, Dow Corning Corporation / Health and Environmental Sciences; B.
Kropscott, Dow Corning Corporation
Organosilanols such as trimethylsilanol and dimethylsilanediol are two reactive
compounds and ultimate hydrolysis products of a group of high-production-volume
per-methylated organosiloxanes, in the environment. The distribution of these
silanols in various environmental media is, therefore, very important for a complete
understanding of the fate and effects of siloxanes. Although the environmental
information on siloxanes is exponentially increased in recent years, the data on
environmental occurrence of silanols are scarce. This is largely due to the lack of
sensitive methods for accurate analysis of low level silanols in the environmental
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media. In the present studies, we have developed highly sensitive methods for
accurate analysis of trace-level silanols in water. This presentation will focus on the
development and validation of a method capable of analyzing sub-ppb level TMS in
natural water based on solid-phase extraction (SPE) coupled with gas
chromatography/mass spectrometry (GC/MS).

repeatabilities (RSD ≤ 16%), and LOQs values which were acceptable and
environmentally relevant (≤ 20 ng L-1). The evaluation also showed that MilliQ
water, surface water and sewage effluent can be stored for 20 days in +4 and -20 °C
(losses ≤ 12%) while sewage influent should be stored at -20 °C to avoid significant
Za losses.

WE167
Study of Chemcatcher® kinetic uptake for herbicide: batch experiment and
flow laboratory calibration
I. Imtiaz, Ecole des Mines dAlès / Laboratoire LGEI; a. togola, BRGM / Laboratory
Division; R. Greenwood, University of Portsmouth / School of Biological Sciences;
C. Gonzalez, Ecole des Mines dAlès / LGEI
The widespread use of pesticides in agriculture activities leads to the contamination
of surface and ground waters caused by drift, runoff, drainage, and leaching of soils.
The pollution of water by pesticides is an issue of environmental concern, owing to
the increasing number of pesticides detected in water and to the establishment of
directives such as Directive 2000/60/EC which defined a framework for the
protection of waters bodies. A number of pesticides belonging to the classes of
phenylureas, triazines and chloroacetanilides, are mentioned as priority substances.
Passive sampling techniques, which rely on the diffusion of pollutants from the
sampled medium to a receiving phase, have gained in popularity because they can
provide time-weighted average (TWA) concentrations of pollutants when used in
integrative mode. Since these devices accumulate pollutants over a period of time,
they can, depending on the compound-dependent sampling rate, provide a
preconcentration of analytes, thus enabling the detection of compounds present in
the water at very low levels that are not always detected in grab samples of water. In
order to calculate the TWA concentration of a pollutant in water, it is necessary to
measure the mass of analyte accumulated in the sampler, the deployment time, and
to know the corresponding sampling rate Rs. The latter is determined, in particular
for Chemcatcher®, in laboratory scale calibration experiments, where the samplers
are exposed for a defined time to a constant analyte concentration in water. This
work aims to compare the sampling rate Rs obtained through flow pilot calibration
and batch experiments for 20 polar herbicides. The uptake of herbicides by the
Chemcatcher® (C18 as receiving phase and PES membrane) has been determined
by the both methods. Based on a kinetic approach two methods of calculating Rs are
proposed; one based on batch experiments, and the other on through flow
laboratory calibration. The results of the batch experiment are in good agreement to
those of flow laboratory calibration and the former approach has the advantage of
simplifying the calibration procedure for determining Rs. However, since
hydrodynamic conditions can vary widely in the field, caution is needed when using
laboratory based calibration data in deployments.

WE169
Validation of a method for the determination of chlorothalonil in seawater.
G. Zanuto, University of São Paulo USP; L.R. Diniz, T.M. Oliveira, São Paulo
State University Institute of Chemistry; E.M. Vieira, Sao Paulo University /
Departamento de Quimica e Fisica Molecular
The formulation of marine antifouling coatings can include, inorganic, organic or
organometallic substances, which have the function to inhibit the attachment of
organisms (biofouling) that can compromise the mechanical structure, fuel
consumption and reduce the useful lifetime of ship’s hulls. With the restrictive
regulation of the TBT, new compounds have been incorporated along with copper
the composition of paints. In Brazil there are few studies focusing on such
compounds. These substances are used separately or in mixtures, in the latter case
to enhance the biocide action of painting. Recent studies report that increased use of
antifouling bottom paints may cause certain environmental problems.
Chlorothalonil (2,4,5,6-tetrachloroisophthalonitrile) is a fungicide belonging to the
group of isoftalonitrils with a molecular weight of 265.9 g mol-1,has a logKow of
2.88 and a BCF of 264, which indicates that is not considered bioaccumulative,
however degrades to a persistent metabolite ecotoxic. The half-life for
chlorothalonil is in the range 4-150 hours, while the half-life for the metabolite is
greater than 30 days is therefore considered persistent as it forms persistent toxic
degradation products. Chlorothalonil started being used also as booster antifouling
paints third generation and despite other uses as a wood protectant, pesticide,
acaricide, and to control mold, mildew, bacteria and alga, the presence of
chlorothalonil in samples of seawater may indicate its source is associated with
your use as booster biocide. Target compound was isolated by liquid– liquid
extraction (LLE) and then analyzed by analyzed by HPLC-DAD using analytical
column C18 Nucleosil (150 x 4.6mm, 5 μm endcaped), and gradient mobile phase
containing acetonirile and phosphoric acid 0.1% 70:30 at 1.0 mL min -1. Detection
and quantification are made at a wavelength of 231 nm. Preliminary results were the
establishment and validation of the analytical conditions for quantification of
chlorothalonil, for determination of sensitivity and linearity of the method have
been established parameters of the calibration curve for concentrations between 0.1
and 4 µg mL-1. The correlation coefficients (R) obtained, was 0.99 and limit of
detection and limit of quantification 1.0 and 2.0 μg L-1 respectively Keyworks:
Antifouling paints, chlorothalonil, LLE.

WE168
Zwitterionic based online solid phase extraction liquid chromatography
tandem mass spectrometry for rapid environmental trace analysis of the very
polar and hydrophilic antiviral drug zanamivir
H.S. Söderström, Umea University; G. Fedorova, University of South Bohemia in
CB / Faculty of Fisheries and Protection of Waters South Bohemian Research
Center of Aquaculture and Biodiversity of Hydrocenoses Vodnany Czech
Republic; K.M. Blum, Umea University / Department of Chemistry; J.
Pulit-Prociak, Cracow University of Technology; A. Gillman, Uppsala University;
J. Jarhult, Uppsala University / Section of Infectious Diseases, Department of
Medical Sciences; P. Appelblad, Merck Millipore Sweden; R.H. Lindberg, Umea
University / Department of Chemistry
Hydrophilic interaction liquid chromatography (HILIC) enables, in contrast to
conventional reversed phase liquid chromatography (RP-LC) unless ion-pairing is
used, significant retention and hence trace analysis using liquid chromatography
mass spectrometry (LC/MS) of very hydrophilic and polar analytes (VHPAs). In
environmental trace analysis, offline solid phase extraction (SPE) is generally used
for extraction of VHPAs from aqueous samples but automated online SPE has been
used and are become increasingly popular as it is time-effective and improve
sample throughput and minimize manual labor. Neuraminidase inhibitors (NAIs)
are antivirals used for treatment of influenza A and B. Zanamivir (Relenza ®) (Za)
was the first developed NAI and is excreted almost 100% unchanged from treated
humans. Za is highly hydrophilic and polar, distributed to the environment via
wastewater and relatively photostable. This has caused concerns as wild water
birds, the natural hosts of influenza, tend to swim near outlets of sewage treatment
plants and thus can get exposed to water containing the potential highest
concentrations. This can induce environmental resistance development in avian
influenza viruses which in worst cause could cause an antiviral-resistant pandemic.
The usage of Za today is limited but in cases of wide-spread resistance to the
predominantly used antiviral the NAI oseltamivir (Tamiflu ®), the usage of Za can
increase. In this study, an online SPE/LC using a bonded zwitterionic stationary
phase (ZIC-HILIC) and tandem mass spectrometry (MS/MS) method was
developed. Furthermore, an internal standard (IS) calibration method capable to
quantify Za in Milli-Q water, surface water, sewage effluent and sewage influent
was evaluated. Due to the nature of HILIC, aqueous samples needs to be treated pre
extraction. In this study by dilution with acetonitrile (ACN) and addition of formic
acid (FA). Experimental design was used to find an optimum sample pre-treatment
of 95/5 v/v ACN/ aqueous sample and then 1% FA. Furthermore, the developed
method showed acceptable linearities (r2 ≥ 0.994), filtration recovery (≥ 91%), and

WE170
The spatial and temporal pesticide and metal contamination in Dilek National
Park, Turkey
C. Turgut, ADU; L. Atatanir, Adnan Menderes University; M. Yalçın, Adnan
Menderes University / Faculty of Agriculture; T. Cutright, University of Akron /
Department of Civil Engineering; A. Gavcar, Adnan Menderes University /
Faculty of Agriculture Lab Environmental Toxicology
National parks are used worldwide as means to protect the ecological integrity
of unique ecosystems. Dilek National Park in Western Turkey is a protected
habitat for several endangered and threatened species. In an attempt to
protect the endangered species, the park was classified as a World Heritage
Preserve. Even, with this change, the animal and flora variety are still at risk
from previous metal and pesticide pollution. Water and sediment samples
were collected at two different sampling depths. The park contaminated 16
different organochlorine pesticides, with more pesticides detected in sediments
than in water. The most prevalent pesticides in 0-30 cm depth were DDT,
heptachlor and endosulfan. Inorganic elements were found in all sediment
samples. Sodium had the highest aqueous concentration, while Cu, Fe, Mn and
Zn were present at levels significantly lower than the chronic exposure
criteria. These pesticides could be a long-term contamination source that
enters the food web used by the very species the park is trying to protect. The
main contamination sources of metals seem to be Great Meandrous River.
More studies are needed to develop a protection and remediation strategy for
Dilek National Park.
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WE171
SEASONAL VARIATIONS IN CONCENTRATION OF PARABENS ON
MOGI RIVER IN BRAZIL
C.A. Galinaro, Universidade de Sao Paulo / Chemistry; F.M. Pereira, University of
São Paulo USP / engineering of materials; E.M. Vieira, Sao Paulo University /
Departamento de Quimica e Fisica Molecular
Seasonal variations in concentration of parabens on Mogi River in Brazil
Carlos A. Galinaro, Fabiana M. Pereira and Eny Maria Vieira* IQSC Universidade de São Paulo - Brazil. *e-mail eny@iqsc.usp.br. Keywords:
Parabens, surface water, and DLLME-HPLC-DAD. Parabens are preservatives
extensively used to prevent microbial growth in many common care products. Most
parabens are frequently found in river water at concentrations reaching from ng L-1
to mg L-1, and their levels depend mainly on the extent of water dilution resulting
from rainfall. Discharge of treated wastewater effluent into the river was found to
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be the main cause of water contamination with parabens. Dispersive liquid-liquid
microextraction (DLLME) is an analytical technique, based in the dispersion of
extraction solvent assisted with a disperser solvent within an aqueous solution that
generates a very high contact area between the aqueous phase and the extraction
solvent. The present study reports the application of a DLLME-HPLC-DAD for the
simultaneous separation and determination of four paraben preservatives (methyl-,
ethyl-, propyl-, and n-butyl-paraben) in surface water. The surface water samples
were collected during the four seasons of a year period (december 13, february 14,
may 14, and august 14), from Mogi river, in São Paulo state, Brazil. The
DLLME-HPLC with diodo array detection method shows a good chromatographic
separation for the 4 parabens studied (methyl-, ethyl-, propyl-, and n-butyl). The
method exhibit detection limits from 1.0μg L-1 for methyparaben, 1.0μg L-1 for
ethylparaben (EP), 0.8μg L-1 prophylparaben (PP), and 1,0μg L-1 buthylparaben
(BP). Good recovery index for the extraction procedure, from 30.3% (MP) to 68.0%
(PP), and good reproducibility (> 95% RSD). Surface water samples collected from
Mogi River, showed the average levels of parabens ranging from: < 1.00μg L-1 (EP)
to 21.83μg L-1 (MP) during spring season, 1.10μg L-1 (PP) to 27.50μg L-1 (MP)
during summer, 1.64μg L-1 (BP) to 4.80μg L-1 (MP) autumn, and 0.88μg L-1 (MP) to
6.76μg L-1 (MP) during winter. Probably these levels are associated with the
greatest number of people, residences, and industries located in the river region,
which has a higher consumption of products containing preservatives (food,
personal care products, pharmaceuticals hygiene, and others). Acknoledgment:
This work was supported by CNPq (150540/2013-2).
WE172
Screening and Quantitation of Targeted and Non-targeted Environmental
Pollutants in Water Samples
J. Stahl-Zeng, AB SCIEX; D. McMillan, Sciex; A. Sage, ABSCIEX / marketing
Pharmaceuticals and Personal Care Products (PPCP) are environmental
contaminants of growing concern. In order to properly assess the effects of such
compounds on our environment, especially their disruption of endocrine function in
mammals and fish, it is necessary to accurately monitor their presence in the
environment. The diversity of chemical properties of these compounds makes
method development challenging. Here we present results of PPCP findings in
water samples collected in different geographies and from different type of water,
including drinking water, creeks, rivers, lakes, sea etc. All samples were analyzed
by direct injection Liquid Chromatography coupled to tandem Mass Spectrometry
(LC/MS/MS). Two analytical methods were used. A method which enables the
quantitation of PPCP at low ppt levels using Multiple Reaction Monitoring (MRM)
and their identification using full scan MS/MS with mass spectral library searching
using a hybrid triple quadrupole linear ion trap LC-MS/MS system (QTRAP®
6500). In addition a high resolution and accurate mass LC/MS/MS system
(TripleTOF™ 5600+) was used to further explore collected samples for unexpected
analytes. Data processing turned out to be the bottleneck of the general unknown
screening methodology. New and advanced data processing tools where used to
automatically identify unexpected and unknown pollutants. Key words: unknown
screening, PPCP in water, quantitation, identification
WE173
New molecularly imprinted polymers (MIP) used as SPE clean up method and
as a passive sampler receiving phase for the catchment of glyphosate and
AMPA in water
C. Berho, BRGM / Laboratory Division; B. Claude, Université Orléans / ICOA
UMR; L. Amalric, BRGM; a. togola, BRGM / Laboratory Division; E. Grellet,
BRGM; S. Bayoudh, POLYINTELL; K. Puzio, P. Morin, Université Orléans /
ICOA UMR
Glyphosate is a broad-spectrum systemic herbicide which is widely used in the
world. As very polar molecules, glyphosate and its main degradation product
AMPA are difficult to extract with organic solvents and common solid phase
extraction (SPE) sorbents. A new SPE sorbent based on Molecularly Imprinted
Polymers (MIP) was thus developed for Glyphosate and AMPA. The performance
of the MIP is evaluated by the comparison between the classical method for the
quantification of glyphosate and AMPA in water samples (on line
SPE/UPLC/MS/MS after derivatization) with those obtained after MIP-SPE clean
method followed with classical method. Results have shown that the MIP as a SPE
clean up method allows the catchment both molecules in real water matrices which
present different physico-chemical properties. The influence of metals
concentration in samples on the recovery rates was also studied as metals are likely
to form complexes with glyphosate in natural waters. This sorbent was also tested
as an integrative passive sampler (POCIS) receiving phase since the classical
version of POCIS with OASIS HLB receiving phase cannot catch these molecules
of interest. The calibration of POCIS-MIP in laboratory conditions has led to
laboratory sampling rates estimation for AMPA and glyphosate which are
necessary for future field application of POCIS-MIP. We acknowledge financial
support from French National Research Agency (ANR ECOTECH 2011
ORIGAMI project 11 ECOT 003) Key words : molecular imprinted polymers,
passive sampling, POCIS, AMPA, glyphosate
WE174
Fast and sensistive analysis of drug residues in water using on line
SPE-UHPLC-MS/MS with ultra fast polarity switching
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M. LEVI, SHIMADZU France / Applications; S. MOREAU, Shimadzu Europa
Gmbh
As monitoring of drug residue in drinking and surface water is becoming of major
concern in western countries, the environmental laboratories must face the inçrease
in analysis request as well as the increase in the number of compound to be
screened. In parallalel, as long as no consensus as been found on regulatory
reporting levels, the assay sensitivity must be very high to not miss any compound.
Thus, laboratories need a simple, rapid, reliable, sensitive and cost effective method
to screen and accurately quantitate drug residues in a variety of warer samples. A
method was then set up to fulfill these requirements. On line SPE is a useful tool to
enable large sample volume imjections. But due to the chemical diversity of target
compounds, sample clean up can not be pushed too far to not lose polar compounds.
Then matrix effect or ion suppressn can be problematic for accurate quantification.
Then, a very sensitive Mass Spectrometer as well as very efficient chromatography
were necessary to compensate the relatively low sample volume injection. The
method presented is able to screen and accurately quantitate around 150 drugs or
metabolites in about 10 minutes (including sample preparation). Compounds were
from diverse pharmaceutical classes like NSAIDs, steroids, antibiotics,
psychotropics or antidepressants. Ultra fast polarity switching was found to be
essential to ensure data quality. Validation results are presented, including accuracy
in several matrices, as well as a comparison with a direct injection method.
WE175
Development of an On-line SPE LC-MS/MS method for the analysis of
antibiotics in waste- and surface water
A. Meierjohann, Abo Akademi University / Laboratory of Organic chemistry; E.
Krzymyk, Abo Akademi University / Labotory Of Organic Chemistry; L.
Kronberg, Abo Akademi University
Antibiotics are one of the most important classes of pharmaceuticals having made a
large number of previously often fatal bacterial infections easily curable. Because
of the common use and importance of these compounds in modern medicine, the
increased appearance of multi-drug resistant bacteria in recent years has caused
concern. An expected hot spot for the formation and proliferation of resistance
genes are wastewater treatment plants (WWTPs), where a continuous flow of
sublethal concentrations of antibiotics and a large bacterial community come
together. It has long been known that pharmaceuticals that have been consumed and
subsequently excreted can be found in WWTPs where they are often only partially
removed in the activated sludge process and then released in the recipient
environmental waters. Analysis of trace amounts of organic contaminants in
environmental samples is generally an expensive and time consuming work. In this
work we have developed a fast and cost efficient On-line SPE LC-MS/MS method
for the analysis of 18 commonly used antibiotics and metabolites, as well as the
anti-epileptic drug carbamazepine, which is used as a tracer for wastewater
contamination. All the compounds of interest were absorbed in the trapping column
and could be detected by the mass spectrometre. The method gave linear calibration
curves and excellent detection limits around 1 – 5 ng/l for all compounds. The
relative standard deviation (RSD) for injections of 10 seperatly prepared samples at
the low concentration of 5 ng/l ranged from 4 – 45 % RSD and from 2 – 32 % for the
higher concentration of 100 ng/l, with most compounds under 20 % RSD at both the
high and the low concentration.
WE176
DETERMINATION OF GLYPHOSATE AND ITS DEGRADATION
PRODUCT WATER SURFACE.
O.P. Amarante Jr, IFMA / PACA; G.H. Pinheiro, A.F. Moraes, D.H. Coelho, N.M.
Brito, IFMA / DAQ; T.R. Franco, UFMA
This research was designed to evaluate the contamination of surface water in the
state of Maranhão, northeastern Brazil, the use of glyphosate pesticide. The
herbicide, non-selective and systemic, is the compound most often employed in
agriculture, chemical weed control in several municipalities in the maintenance of
electricity transmission networks, in gardens, gardening and family agriculture in
this state. The most widely used chromatographic method employing HPLC with
post-column derivation to obtain compound with a chromophore group to be
determined by fluorescence. In this study we used the ion chromatography. The
analysis was performed using Dionex Ion Chromatograph ICS3000-DUAL,
Thermo Scientific. Analytical conditions: Column Term Scientific IonPac AS19,
2x250 mm / AG19 2x50 mm; flow 0.35 ml min -1; 30 oC; conductivity detector
ASRS-300 with self-regenerative suppression (2 mm), at 35 mA; injection volume
of 50 uL with autosampler; gradient generated in situ by Thermo Scientific Sionex
III EGC-KOH cartridge. Standards of glyphosate and AMPA are provided by Dr,
EHRINSTORFER GmbH (Germany) certificated for analysis (HPLC) purity and
exhibit 97.5 and 97% respectively. There were sufficiently resolved peaks with
retention time in 13.6 min for AMPA and 21.4 min for glyphosate. It was observed
that some samples were contaminated only with glyphosate, others only with
AMPA. For some samples were not detected any of the studied compounds. This
result suggests that the compound for the samples with the degradation product was
applied for some time and, due to biodegradation processes or physical or chemical
degradation, currently can only be detected secondary pollutant. Those in which the
herbicide was detected, this molecule may have been used more recently or weather
conditions were not favorable for its degradation. The strong tendency of
glyphosate to bind to silica can be a form of withdrawal from polluting the waters
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by association to particulate matter and subsequent deposition in the sediment. The
proposed analytical method is efficient for the determination of compounds of
interest displayed good accuracy. Recoveries were between 70 and 120% for both
compounds. The samples show different realities in the state, but herbicide and its
degradation products residues were found in both agricultural municipalities as in
São Luís, a more urbanized and industrial city.
WE177
The Use of Molecular Markers to Quantify Estrogens in Natural Waters by
LC-MS/MS
J. Hendricks, J.J. Harwood, Tennessee Technological University / Chemistry
Molecular markers have been used to indicate the sources of pollutants in water. We
have extended this application to use molecular markers to indicate the presence of
trace pharmaceuticals and personal care products (PPCPs). Specifically, we are
investigating whether the artificial sweetener sucralose might be used as a marker
of the presence of estrogens (estrone, 17β-estradiol and 17α-ethinylestradiol), and
of pharmaceuticals (carbamazepine) in waters. Carbamazepine is frequently
detected in water bodies. According to Paulo et al. (2012), approximately 30% is
unchanged and subsequently discharged through the feces. The compound is so
frequently found in wastewater treatment effluent that it has itself been suggested as
a molecular marker. Sucralose is now found in wastewater, groundwater, surface
water and drinking water. Due to its stability, ubiquitous occurance and relatively
high environmental concentrations, it is considered one of the most promising
molecular markers of wastewater. Fortuitously, these common PPCPs of concern
and sucralose can all be analyzed in a single analysis by LC-MS. The compounds
are separated with the common ODS stationary phase and ammonium
acetate/acetonitrile/water eluent. The electrospray LC-MS interface sufficiently
ionizes all the compounds for analysis. Over a six month period we tested for a
correlation between the concentration of sucralose with the presence and
concentrations of the estrogens and carbamazepine in the wastewater treatment
influent and effluent of three cities having various populations. Grab samples were
collected and analyzed at the beginning and end of three one month periods over a
six month study. POCIS samplers were installed for the duration of these periods,
and were extracted and analyzed for the compounds. The results of this initial study
have indicated that estrogen and carbamazepine levels can be correlated to the
molecular marker sucralose. We demonstrated the use of LC-MS to simultaneously
analyze for all these compounds with minimal sample preparation. This approach
could be extended to find correlations between sucralose concentration and other
PPCP’s in the aqueous environment. Finally, the analytical methods we have
developed can be used by researchers investigating the impacts of PPCP’s on
aquatic organisms, and on drinking water sources.
WE178
Assessment of trace element concentration in archaeological sites by the use of
PXRF
M. Gutiérrez Rodríguez, University of Granada / Department of Prehistory and
Archaeology; F.M. Peinado, University of Granada / edafologia y quimica agricola;
A. Morgado Rodríguez, University of Granada / Department of Prehistory and
Archaeology
The necessary preservation of the archaeological heritage may involve certain
drawbacks for researchers. In some cases protection impedes close-up analyses and
detailed observations, and in other cases samply is prohibited. Moreover,
excavation process is a destructive technique in order to obtain historical data of the
past which implies the loss of the archaeological record. In this sense, the field
portable X-ray fluorescence (PXRF) analyser is a useful tool for screening and
assessing archaeological soils and sediments. This equipment allows in situ
trace-element concentrations to be determined both rapidly and easily. To check its
potential applicability, 5 archaeological sites of southern Iberia dated in the V
millennium have been sampled. Samples were analysed in situ using a field PXRF
elemental spectrometer NitonXLt 792WY. The instrument is equipped with a 40
kV X-ray tube with an Ag anode target excitation source, and a Silicon PIN-diode
featuring a Peltier cooled detector. The results indicated statistical significant
differences between the different samples analysed for Zn and Cu, metals that are
involved in the copper metallurgy. It is noteworthy that southern Iberia was a
former place of development of early mining during the V millennium. PXRF
results have been correlated successfully with ICP-MS and treated statistically
(Tukey Test). Anomalies detected in archaeological sites show a good correlation
with moments of activity and decrease episodes of human activity as well as the
widespread production of metal tools at the expense of flint technology. In this
study, PXRF has proved to be a useful tool for screening and assessing
archaeological records for quick and easy in situ determination of trace-element
concentrations.
WE179
Rapid detection and classification of organic pollutants by Raman
spectroscopy and Surface Plasmon Resonance imaging: application to wood
recycling industry
H.Q. Nguyen, Universite du Maine / Institut des Molecules et Materiaux du Mans
IMMM; f. lagarde, Institute of molecules and materials of Le Mans / Institute of
Materials and Molecules of Le Mans IMMM UMR CNRS; P. Daniel, University of
Le Mans / Insitut des Molecules et Materiaux du Mans IMMM; G. Louarn,
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University of Nantes / Institut des Matériaux Jean Rouxel IMN
Wood has been used as an important material of human life for thousands of years.
Wood can be applied widely in both everyday life and industry as tools,
construction materials and fuels. However, for applications and for longer
preservation, wood has to be chemically treated with pesticides or some molecules
those are known to be toxic. Two major kinds of chemical pollutants are used:
heavy metals (typically are chromium copper arsenic – CCA) and organic
pollutants such as polychlorinated byphenils (PCBs), pentachlorophenol (PCP) and
creosote. Wood products, at the end of their using life, are discharge and could be
recycled but the presence of these toxic molecules in waste wood hinders their
recycling process. Besides, the chemical molecules present in wood can be washed
by rain and end up in rivers and surface waters, which is of course a strong
environmental concern. Therefore, rapid detection and classification of these
molecules in wood items are necessary and are a potential demand from the
industries implied in wood recycling. Indeed, in France, the recycling companies
are still classifying waste wood relying mostly on their sources, without any
analytical procedure. Three classes are considered: A for clean wood, B for wood
treated with non-hazardous material and C for the wood treated with hazardous
materials. Nowadays only classes A and B can be recycled, mainly for particleboard
and combustion fuel, and only heavy metals contamination is monitored by X Fluorescence. The detection of organic pollutants lacks of a really efficient
technique. In this work, two techniques were tested to detect organic pollutants in
wood items: i) Raman spectroscopy which is a fast, non-destructive and
non-invasive fingerprint technique for detection of organic molecules that can be
used in-situ. Associated with chemometrics, Raman spectroscopy was used in this
work to discriminate wood items by classes and monitor the presence of pollutants.
ii) Surface Plasmon Resonance imaging (SPRi), an innovative technique that can
provide a sensitive and real-time measurement for molecular detection, was also
used for non-target detection of organic pollutant in wood recycling leachate. The
advantages of both techniques for a quick detection and quantification of organic
pollutants in waste wood and leachate from wood industry will be presented.
WE180
New sensor for direct detection of pesticides in water by Raman spectroscopy
coupled with enzymatic functionalized nanoparticles
A. EL ALAMI, Institute of Materials and Molecules of Le Mans IMMM UMR
CNRS; f. lagarde, Institute of molecules and materials of Le Mans / Institute of
Materials and Molecules of Le Mans IMMM UMR CNRS; B. MIMOUNA, Faculté
des Sciences Dhar Mehraz Fés / Laboratoire de Physique du Solide équipe
polymères et nanomatériaux; P. Daniel, University of Le Mans / Insitut des
Molecules et Materiaux du Mans IMMM
Pesticides are worldwidely used in agriculture and industries. Some of them are
highly toxic and may perturb some vital functions in organisms. In this framework
it is very important to dispose of tools able to detect very fast and with very high
sensitivity these kinds of compounds. In this work an acetylcholinesterase (ACHE)
biosensor was developed in the goal of a direct detection of pesticides in water.
Our method is based on Surface Enhanced Raman Scattering (SERS) phenomenon
which corresponds to the increasing of a Raman signal when an analyte is at the
vicinity of a metallic rough surface. Organophosphored and carbamate pesticides
are known to block the activity of ACHE, an important enzyme implied in nervous
system functioning. The activity of ACHE is a sensitive indicator of the presence of
pesticides and its inhibition was already used for detection purpose. Here, once
immobilized via an electrochemical process, the enzyme was placed at the contact
of its substrate (acetylcholine) and the enzymatic reaction (transformation of the
substrate in choline and acetic acid) was monitored by Raman spectroscopy. By
using dedicated gold nanoparticles, the Raman signal of the generated products was
detected and enhanced giving a specific SERS spectrum, reference spectra of a
"healthy" enzyme. In presence of pesticides, the enzyme is inhibited leading to the
absence of enzymatic reaction and to a different Raman spectrum. In this study,
paraoxon and carbaryl were used as model pesticides and the first results showed
that this biosensor gave highly sensitive and very fast responses. This biosensor can
be used for a non-specific and on-line detection of enzyme inhibitors.
WE181
Analysing Personal Care Products in biota by liquid chromatography atmospheric pressure photoionisation - mass spectrometry
D. Molins Delgado, Environmental Chemistry; R. Muñoz-Conde, IDAEA CSIC; S.
Diaz-Cruz, IDAEA-CSIC / Environmental Chemistry; D. Barcelo, IIQAB-CSIC /
Institute for Environmental Assessment and Water Research
Personal care products (PCPs) is a generic term that describes a group of organic
chemicals included in different products widely used in daily human life (such as
toothpaste, shampoo, cosmetics and even in food), being used in considerable
quantities. After use, they may be absorbed by the body and excreted or washed
after its application. PCPs and their metabolites enter the aquatic environment and
reach WWTPs [1], where they are aprtially eliminated [2]. On recent times, the
concern about the potential hazardous risk associated to them and their byproducts
[3], has been on the rise. Traditionally, the analysis of PCPs have been carried out
limiting the amount of compounds to a few per analysis. Fragrances have been
analysed using gas chromatography (GC), whereas UV filters and parabens
transitioned to liquid chromatography (LC). Electrospray ionisation (ESI) sources,
in both ionisation modes became the standard. Atmospheric pressure
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photoionization (APPI) source offers a new step forward the multiclass analysis of
PCPs, as was found to be useful to analyse sunscreens and fragrances from lake
sediment samples in a previous study by Chiaia-Hernandez et al. [4]. In the present
study we expand the applicability of APPI to analyse a selected group of PCPs in
biological samples. Fish samples were extracted by pressured liquid extraction
(PLE). A purification step consisting in a solid phase extraction (SPE) was carried
out afterwards [5]. The samples were prepared to further analysis with high
performance liquid chromatography-atmospheric pressure photoionisation-triple
quadrupole (HPLC-APPI-QqQ-MS/MS). The method was validated and then its
applicability was tested through the analysis of some fish samples. The
performance of the method along with the levels of PCPs observed in the collected
fish samples will be presented. Acknowledgement - The authors acknowledge the
research funding from the Generalitat de Catalunya (Consolidated Research Group:
Water and Soil Quality Unit 2014-SGR-418). References [1] Rodil R, Quintana JB,
López-Mahía Pn, Muniategui-Lorenzo S, Prada-Rodríguez D. Anal. Chem. 80
(2008) 1307 [2] Nieto A, Borrull F, Marcé RM, Pocurull E. J. Chromatogr. A 1216
(2009) 5619 [3] Bester K. J. Chromatogr. A 1216 (2009) 470 [4] Chiaia-Hernandez
AC, Krauss M, Hollender J. Environ. Sci. Technol. 47 (2013) 976 [5] Gago-Ferrero
P, Díaz-Cruz, M.S., Barceló, D. J. Chromatogr. A 84 (2013) 93

targeting important functional groups of bacteria were used. Preliminary results of
the RNA extractions from the coarse sediment (low OC) showed 4 times less
concentration of RNA per gram of sediment than the fine sediment (high OC),
suggesting less microbial activity, however this is not necessarily traduced in less
biodegradability. The DGGE analysis will indicate shifting and diversity of the
microbial population which might explain the biodegradation results better than a
total estimation of the active microbial population Studies are not yet finished but it
can be concluded already that a deeper analysis of microbial diversity is needed and
further studies to evaluate in deep the differences observed.

WE182
DEVELOPMENT OF ANALYTICAL METHOHD FOR CMIT AND MIT IN
WET WIPES
J. Heo, Pusan National University / Civil and Environmental Engineering; U. Kim,
Pusan National University / Department of Civil and Environmental Engineering; J.
Oh, Pusan National University
In 2012, the humidifier disinfectant had become a serious social problem in Korea
due to the 78 deaths including the infants caused by the misuse of humidifier
disinfectants. Among the many humidifier disinfectants, the CMIT
(chloromethylisothiazolion) and MIT (methylisothiazolione) are the representative
chemicals and widely used in products like the liquid type of cleaner, washing
materials and shampoo etc. They were known to cause skin irritation and contact
allergens (Fewings J. and Menné T. et al., 1999) as well as inhalation toxicity
(EPA738-R-98-012., 1998). Even though their frequent use in living environment,
limited studies on the toxic effect on human or the occurrence of these chemicals in
environment were performed. Therefore, in this study we aimed to develop
analytical method for CMIT and MIT in wet wipes which are frequently used for
infants, using the Liquid chromatography/Mass spectrometry. In order to set up the
efficient pretreatment method, ultrasonic associated extraction (UAE) method and
direct injection method were tested using the liquid fraction of commercial wet
wipes). For evaluation of extraction efficiency, 1000 ng of CMIT and MIT and
internal standard (Atrazine-d5 and OIT-d17) were spiked in wet wipes liquid
samples. The extraction efficiency of CMIT and MIT for UAE method was
77~102% and 87~110%, respectively, and the extraction efficiency of CMIT and
MIT for direct injection method was 50~170% and 19~50%, respectively. The
internal standard average recoveries of direct injection and UAE method were 54%
and 72%, respectively. Consequently, UAE method was chosen for wet wipes
pretreatment method in this study. For validation of this method, accuracy and
precision were obtained from the experiment of seven replicate wet wipe samples
spiked 1 ng of CMIT and MIT, and those accuracy (precision) of CMIT and MIT
were 98.6 (4.1%) and 118.9 (3.1%), respectively. Method detection limits (MDLs)
was calculated by multiplying three times of standard deviations of seven samples,
and the MDLs for CMIT and MIT were 0.013 and 0.011 mg/kg, respectively. Those
MDL values were quite lower than the previously reported analytical methods
using LC-UV/DAD (e.g., CMIT; 15 mg/kg, MIT; 5 mg/kg) (KATS, 2012)
Keywords; CMIT/MIT, wet wipes, UAE, LC/MS Acknowledgement – This work
was funded by a grant from the Korean Ministry of Environment (MOE) through
“The Environment Health Action Program (2012001370008)”

WE184
PTR-ToF-MS as novel tool for real-time tracking nanopalladium(0)-catalyzed
transformation reactions of persistent organohalogen compounds
F.C. Fischer, University Giessen / Institute of Soil Science and Soil Conservation;
L. Böhm, Justus Liebig University Giessen / Institute of Soil Science and Soil
Conservation Research Centre for BioSystems Land Use and Nutrition IFZ; M.
Müller, University of Innsbruck / Institute for Ion Physics and Applied Physics; F.
Schmidt, Institut for Environmental Research; M. Schlüter, Justus Liebig
University Giessen / Institute of Applied Microbiology Research Centre for
BioSystems Land Use and Nutrition IFZ; F. Axt, Justus Liebig University Giessen /
Institute of Soil Science and Soil Conservation Research Centre for BioSystems
Land Use and Nutrition IFZ; A. Wisthaler, University of Innsbruck / Institute for
Ion Physics and Applied Physics; M. Bunge, Justus Liebig University Giessen /
Institute of Applied Microbiology; R. Düring, Justus Liebig University Giessen /
Institute of Soil Science and Soil Conservation Research Centre for BioSystems
Land Use and Nutrition IFZ
The ability of palladium(0) nanocatalysts for the transformation and potential
detoxification of persistent organic pollutants has been demonstrated in previous
studies. Novel Pd(0) nanocatalysts, synthesized by controlled coalescence (D90: 63
nm), have shown a rapid dechlorination of hexachlorobenzene (HCB). The high
HCB (CHCB = 3 µg L-1) dechlorination rate of APd,HCB = 204 L g-1 min-1 complicates
data acquisition by conventional off-line analysis such as GC-MS to follow
dehalogenation pathways, reaction kinetics and nanocatalyst activity.
PTR-ToF-MS is a state-of-the-art technique for on-line and real-time monitoring of
volatile organic compounds (VOCs) without sample preparation, solvent extraction
and clean-up steps. Due to its high mass resolving power of > 4000 M/ΔM, a limit
of detection below 5 pptV and a sensitivity of more than 120 cps/ppbV (e.g.,
benzene), it is increasingly applied in environmental analysis. For the present
experimental setup, nanoPd(0)-catalyzed dehalogenation of HCB and of some
potential dehalogenation intermediates was tested in separate experiments. The
compounds were dissolved in ultra-pure water in airtight flasks and continuously
purged with N2/H2 (98%/2%). After equilibrium of the parent compounds, the
hydrogen-activated aqueous Pd(0) nanoparticle suspensions were injected. The
headspace of the samples was continuously analyzed by PTR-ToF-MS at a time
resolution of 10 s, using H3O+ or O2+ as primary reactants. Exemplarily, the
dehalogenation of a saturated HCB solution in the presence of 192 ppb Pd(0)
nanocatalysts resulted in the immediate formation of 28 ppbV benzene, but
depending on nanocatalyst types and concentrations, different dehalogenation
products and altered dehalogenation rates were observed. To assess the stability of
the nanocatalysts and to estimate their durability under environmental conditions,
the approach was extended to experiments using different nanoparticle fractions,
synthesis routes (including laser ablation and microbial “bioPalladium” synthesis),
directed catalyst poisoning using reduced sulfur compounds, and oxidative catalyst
inactivation. Further tests with “old” and emerging persistent organic pollutants are
under way and will demonstrate the high potential of Pd(0) nanocatalysts for
clean-up of drinking water, aquifers and specific municipal and industrial effluents,
as well as the suitability of PTR-ToF-MS to assess the pertinent transformation and
detoxification reactions. \n

WE183
Microbial fingerprinting of an improved strategy to assess chemical
persistence at the water-sediment interface
C. Islas, Fraunhofer IME / Environmental and Food Analysis; C. Diaz, Fraunhofer
IME; P. Shrestha, Fraunhofer IME - Institute for Molecular Biology and Applied
Ecology; D. Hennecke, Fraunhofer IME - Institute for Molecular Biology and
Applied Ecology / Ecological chemistry
The degradability of chemicals in different environmental compartments is one of
the major determinants of their environmental fate and therefore plays a crucial role
in regulatory decision making. In the study of chemicals degradability, simulation
tests present several uncertainties with regard to performance, evaluation and data
interpretation. In this context, this work aimed to evaluate the microbial population
in four simulation tests to see how influences de degradability of four well studied
substances. Two natural sediments, with different textures, were selected to
simulate the biodegradation of different test substances (Aniline, Pyriproxyfen,
Voriconazol, Celecoxib). For every sediment/test substance, four tests were
conducted in parallel including: a setting according OECD 308, OECD 308
modified (with a thinner, ideally fully aerobic sediment layer), OECD 309 and
OECD 309 modified (with higher sediment content). The microbial diversity of the
different settings was studied with polymerase chain reaction-denaturing gradient
gel electrophoresis (PCR-DGGE). Eubacterial primers were used, in both,
qRT-PCR and DGGE (GC clamped primers). Additionally, specific primers

WE185
Triclosan transformation products: Environmental risk evaluation
M.J. Bock, T.R. Barber, P.C. Fuchsman, ENVIRON International Corp.; M.
Capdevielle, Colgate-Palmolive Company
The use of personal care products has led to an increase in the numbers and
quantities of chemicals discharged to domestic wastewater. A variety of abiotic
chemical transformations may occur during wastewater treatment, and the creation
of different chemical species during treatment and post discharge can present
additional challenges in assessing environmental impacts. Triclosan is a
broad-spectrum antibacterial compound that is widely used in a variety of clinical
settings and consumer products. The primary disposal pathway for triclosan is
down-the-drain disposal, followed by wastewater treatment. Greater than 95% of
the triclosan in wastewater is removed by a typical wastewater treatment plant, with
residual quantities released in the effluent. Transformation products formed during
treatment may also be released. We reviewed potential abiotic triclosan
transformation pathways and products, compiled environmental exposure data, and
evaluated the toxicological significance to aquatic organisms. Mechanisms for
generating transformation products include UV irradiance/photolysis and
chlorination. Theoretically, these processes may produce a variety of intermediate
products, such as certain chlorinated triclosan derivatives and certain dioxins.
However, the triclosan transformation products are not related to the dioxin
congeners substituted in the 2,3,7,8 positions and do not show “dioxin-like”
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toxicity. In fact, the triclosan-derived dioxin congeners are rapidly metabolized and
do not bioaccumulate in fish, so the potential risk to mammals, birds, and fish is
minimal. Thus, although they share the name “dioxin” with certain highly toxic
compounds, the dioxin congeners derived from triclosan are not of significant
environmental concern.
WE186
Monitoring of Benzene, Toluene, Ethylbenzene and Xylene (BTEX) Residues
in Arable Lands around Oil Reservoir
B. Park, RDA / Chemical Safety; S. Lim, J. Kim, G. Choi, NAAS RDA
The benzene, toluene, ethylbenzene and xylene (BTEX), which are volatile
aromatic hydrocarbons and main constituents of gasoline, are neuro-carcinogenic
organic pollutants in soil and groundwater. Korea Ministry of Environment has
established the maximum permissible level of BTEX in arable soil to 1, 20, 50 and
15 mg kg-1, respectively.To understand an arable soil contamination by BTEX, we
collected 92 samples from the arable lands around oil reservoir, and analyzed the
BTEX residue using a GS-MS with head-space sampler. A linear correlation
between BTEX concentration and peak areas was detected with coefficient
correlations in the range of 0.9807-0.9995. The method LOQ of BTEX was 0.002,
0.014, 0.084, and 0.038 mg kg-1, respectively. Recoveries of 0.5mg kg-1 BTEX were
found to be 73.7-96.9%. The precision was reliable since RSD percentage
(0.7-7.5%) was below 30, which was the normal percent value. Also, BTEX in all
samples were detected under the LOQ. These results showed that the investigated
arable soils around airport and oil reservoir in Korea were not contaminated by oils.
WE187
A Design of Experiment Approach for Optimizing LC-HR/MS Data
Acquisition and Processing on Environmental Contaminants
M. Hu, The Helmholtz Centre for Environmental Research - UFZ RWTH Aachen
University / EffectDirected Analysis; M. Krauss, W. Brack, T. Schulze, Helmholtz
centre for environmental research - UFZ / EffectDirected Analysis
Liquid chromatography-high resolution mass spectrometry (LC-HRMS) is a
technique commonly applied in multi- and non-target screening of environmental
contaminants. Evaluation of LC-HRMS screening data typically involves peak
picking software. The performance of this kind of software and thus the number of
identified peaks may depend very much on parameter settings but also on sample
preparation and chemical analysis itself. However, the performance of such
software has not been widely assessed so far. Therefore, sample preparation,
LC-HRMS analysis and peak picking with MZmine 2 software was rigorously
evaluated using water extracts spiked with a known set of environmental
contaminants at environmentally relevant concentrations. To this end, a strategy for
optimizing data acquisition and processing parameters with a two-step Design of
Experiment (DoE) approach is proposed: (i) D-optimal design was applied for
optimizing parameter setup of sample preparation and LC-HR/MS analysis (reverse
phase LC on a C18 column, coupled to a LTQ Orbitrap XL instrument); (ii) Central
Component Face (CCF) design was used to generate different combinations of
parameter settings for MZmine 2. The optimized procedure was applied on water
samples from Saale catchment in Germany. The results indicate that data
acquisition parameters play key roles for data processing. For example, a reduction
of cycling time of Orbitrap MS within a reasonable domain significantly increased
the number of peaks that could be deconvoluted by MZmine 2. Since lower cycling
time improves peak shape, more peaks fulfill the criteria of devolution parameter in
MZmine 2. Furthermore, the optimal setting of the MZmine 2 parameters increased
the number of peaks identified by 20% compared to the worst setting. The DoE
approach was found to be very useful for optimizing data evaluation data evaluation
processes which involve parameters tuning. We demonstrate that MZmine 2 under
optimal parameter settings can significantly enhance the throughput of analysis and
detect more than 75% of the peaks that can be manually identified both in spiked
and native surface water samples.
WE188
Combining Equilibrium Sampling with Non-Target Analysis of Hydrophobic
Complex Mixtures in a Complex Matrix
K. Knudsmark Jessing, University of Copenhagen / Department of Plant and
Environmental Sciences; J.H. Christensen, University of Copenhagen; P. Mayer,
Technical University of Denmark / Department of Environmental Engineering
Risk assessment of complex mixtures is a serious challenge. It is most often based
on one-target chemical analysis and one-compound toxicity tests of priority
pollutants. However, this approach is meaningless if key contaminants are not
known beforehand or the measured compounds do not exert the observed toxicity.
Additionally, such chemical analysis is typically based on exhaustive extractions
yielding total pollutant concentrations that do not reflect the actual contaminant
exposure of organisms. In this study we combine two novel strategies to 1) enrich
hydrophobic compounds so that the obtained extracts reflect the available exposure
in the matrix and 2) obtain non-targeted chemical fingerprints of these extracts.
Sewage sludge is the studied matrix. In 1) equilibrium sampling is performed with
jars coated on the inside with micrometer thin silicone PDMS. This polymer is
chosen as it provides enrichment for hydrophobic compounds with biological
relevant hydrophobicity. When equilibrium partitioning between sludge and PDMS
is reached, hydrophobic compounds in the PDMS are back-extracted. This
technique provides some unique features for the subsequent instrumental analysis:
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the compounds are enriched by orders of magnitude in the polymer; typical
interferences such as humic acids are excluded, and clean up steps largely omitted.
In 2) non-targeted fingerprint analysis of the chemical activity in these extracts are
then performed using comprehensive multidimensional gas-chromatography
quadruple-time-of-flight with electron and negative chemical ionization (GC ×
GC-QTOF-EI/NCI), providing high peak capacity and excellent separation. This
novel instrumentation also provides the possibility of identification of compound
groups in the sewage sludge. Data processing is performed using peak
deconvolution algorithms together with pixel-based analysis. The processed data is
analyzed with principal component analysis (PCA) to characterize the chemical
composition of the sludge samples and determine the main relative differences in
the hydrophobic chemical fingerprints. The results presented are supported by total
extractions and provide new insight of chemical activity and composition of
complex mixtures in complex matrices – the first step towards better risk
assessments.
WE189
Analytical and statistical approaches to preselect relevant organic compounds
in the non-target screening by coupling passive sampling and high resolution
spectrometry: application to groundwater
C. SOULIER, Université Bordeaux 1 / Laboratory Division; C. Berho, a. togola,
BRGM / Laboratory Division
One of ongoing challenge is to protect and preserve water resources. This involves
an increased monitoring and the characterization of micropollutants, emerging
substances and their metabolites or transformation products. Emerging compounds
are mostly released by wastewaters discharge into surface waters and then into
other environmental compartment. All these compounds are present in complex
mixture at low concentration, implying the need of specific analytical methodology
to identify them. The aim is to support public policy development of highlighting
and identifying compounds of interest present in groundwater. The main difficulties
for the implementation of monitoring are low concentration levels and mix of
pollutants from various sources. No therefore there is a strong interest to combine
passive sampling and high resolution mass spectrometry (HRMS). On the one hand
passive sampling tools allow accumulating compounds during exposure and
improving the sensitivity by their integration abilities. The Polar Organic Chemical
Integrative Sampler (POCIS) were used to sampling polar and semi-polar
compounds. On the other hand HRMS allows detecting and identifying organic
compounds. The high resolving power, mass accuracy and the sensitive full
spectrum acquisition of this technique are the key points for organic compounds
screening. Different groundwater impacted by agricultural, urban or rural pressures
were investigated and sampled during several months. Grab and passive sampling
were deployed and analyzed by LC-QTof. To process data different approaches
were investigated. The first approach is based on research from compounds listed
on homemade database (around 450 with experimental data on our system as
retention time, exact masses for molecular and fragment ions). The non-targeted
screening was applied using statistical tools such as principal components analysis
(PCA) with direct connections between original chromatograms and ion intensity.
Trend plots are used to preselect relevant compounds for their identification. This
approach allows making comparison of samples and giving multidimensional
visualization of chemical patterns as molecular fingerprint and highlighting
recurrent or specific peaks of each site. The identification of relevant signal was
partially succeeded by using different database such as Norman Mass Bank or
Chemspider. The workflow used allows identifying compounds never revealed in
these sampling sites.
WE190
FAST AND COMPREHENSIVE ANALYSIS OF PESTICIDES IN
SURFACE WATERS BY UHPLC-HIGH RESOLUTION & HIGH MASS
ACCURACY HYBRID LINEAR ION- TRAP- ORBITRAP MASS
SPECTROMETRY
C. Nannou, V. Boti, C. Tsoutsi, University of Ioannina / Deptartment of Chemistry;
N. Mantzos, TEI of Epirus / Department of Agricultural Technology; I.
Konstantinou, University of Patras / Department of Environmental Natural
Resources Management; G. Patakioutas, G. Karras, TEI of Epirus / Department of
Agricultural Technology; T. Albanis, University of Ioannina / Deptartment of
Chemistry
The widespread use of pesticides for agricultural and non-agricultural purposes has
resulted in the presence of their residues in various environmental matrices.
Pesticide contamination of surface waters has been well-documented worldwide
and constitutes a major issue that gives rise to concerns on a local, regional, national
and global scale. Pesticide residues reach surface water mainly through agricultural
run-off. Both parent pesticides and metabolites may exert a toxic action in
organisms of freshwater systems, whenever the concentration of a compound is
sufficient to trigger such effect. Hence, the analysis of pesticide residues in a variety
of environmental matrices is necessary to ensure their safety and quality about
health standards [1]. In that direction, the use of high-resolution mass spectrometers
(LC-HRMS), and especially Orbitrap technologies, enables the acquisition of a
theoretically unlimited number of species by means of accurate mass measurements
in full-scan mode. This allows obtaining the elemental composition of acquired
ions, useful for identification of targeted and untargeted compounds, metabolites,
or transformation products [2]. The Orbitrap mass analyzer was first described in
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2000 [3] and has now reached the status of a mainstream mass spectrometry
technique. In this study, the analysis of a variety of pesticide residues by means of
high mass accuracy hybrid linear ion trap-Orbitrap mass spectrometer
(LTQ-Orbitrap-MS) is investigated. The identification of the positive findings is
accomplished with the data from accurate masses of the target ions, based on the
full-scan exact mass measurement of [M+H]+ ions, along with retention time data
and characteristic on-source fragment ions. The above-mentioned procedure was
evaluated in order to be applied for the estimation of the pollutant load and its
seasonal distribution in natural waters of the Prefecture of Epirus (Aracthos and
Louros rivers, Amvrakikos gulf), N.W. Greece. The results obtained confirm that
high-resolution mass spectrometry is a helpful and reliable tool for the
identification and quantitation of pesticide residues, providing at the same time high
accuracy. ACKNOWLEDGEMENTS Τhe research is implemented through the
Operational Program "Education and Lifelong Learning" and is co-financed by the
European Union (European Social Fund) and Greek national funds.
REFERENCES 1. M. Farré, Y. Picó, D. Barceló, J. Chromatogr. A, (2014) 1328
66-79. 2. J. Robles-Molina, F.J. Lara-Ortega, B. Gilbert-López, J.F.
García-Reyes,Antonio Molina-Díaz, J. Chromatogr. A, (2014) 1350 30-43. 3. A.
Makarov, Electrostatic Axially Harmonic Orbital Trapping: A High-Performance
Technique of Mass Analysis, Anal. Chem. (2000) 72 1156-1162.
WE191
Development of a multiresidue method for the analysis of novel flame
retardants in environmental samples using gas chromatography coupled to
Time-of-Flight Mass Spectrometry
M. Lauzent, LPTC-EPOC, University of Bordeaux / UMR EPOC LPTC; P.
Labadie, University of Bordeaux / UMR EPOC Equipe LPTC; K. Lemenach,
University of Bordeaux / UMR CNRS EPOCLPTC; E. Geneste, Université de
Bordeaux / UMR EPOC LPTC; H. Budzinski, University of Bordeaux / UMR
EPOC Equipe LPTC
As a consequence of the phasing out or the voluntary removal of polybrominated
diphenyl ether (PBDE) commercial formulations, an increasing number of alternate
flame retardants are being used. In the present study, a multiresidue method based
on gas chromatography coupled to Time-of-Flight (GC-ToF) mass spectrometry
was developed for the determination in environmental samples of 11 alternate
brominated flame retardants: (bis(2-ethyl-1hexyl)tetrabromophthalate (BEHTBP),
2-ethylhexyl 2,3,4,5-tetrabromobenzoate (EHTBB), tetrabromoethylcyclohexane
(abTBECH), octabromotrimethylphenylindane (OBIND), pentabromotoluene
(PBT), pentabromoethylbenzene (PBEB), 1,2-bis(2,4,6-tribromophenoxy)ethane
(BTBPE), decabromodiphenylethane (DBDPE),
hexachlorocyclopentenyl-dibromocyclooctane (HCBDCO), hexabromobenzene
(HBB), 2,3-dibromopropyl-2,4,6-tribromophenyl ether (DPTE)), 3
organophosphorus flame retardants (tris(2-chloroethyl) phosphate (TCEP),
tris(chloropropyl)phosphate (TCPP), 1,3-Dichloro-2-propanol phosphate
(TDCPP)) and 6 dechloranes and related chemicals (Dechlorane Plus (anti, syn),
dechlorinated DP products (aCl10DP and aCl11DP), dechloranes (Dec-602 and
Dec-603)). The performance of GC-ToF-based methods were compared and the
system was operated either in full-scan mode (GC-ToF MS) or in tandem MS mode
(GC-Q-ToF-MS). The sensitivity and selectivity of the system were assessed using
both electron ionisation (EI) and electron capture negative chemical ionisation
(ECNI). The capabilities of hot and cold splitless were also evaluated and method
was fully validated. We will illustrate the applicability and the performances of the
method with an application on the determination of alternate flame retardants in a
variety of environmental samples such as fish tissues or sediments collected in
French estuarine and riverine ecosystems.
WE192
Tidal Effects on the Occurrence of Pharmaceuticals in the River Thames using
Semi-Targeted Liquid Chromatography-High Resolution Mass Spectrometry
and in silico Data-Mining Tools
K. Munro, Analytical and Environmental Science; A. Edge, C.P. Martins, Thermo
Fisher Scientific; D.A. Cowan, Kings College London / Drug Control Centre; L.
Barron, Kings College London / Analytical and Environmental Science
The Thames Tideway runs through the heart of London. This section of the River
Thames is subjected to the discharge of untreated wastewater from combined sewer
overflow (CSO) vents, which form part of a Victorian sewage system that is
struggling to cope with the demands of this modern day capital city. In order to
flexibly assess the breadth of pharmaceutical contamination in the Tideway it is
necessary to move away from traditional targeted analytical methods. Using high
resolution mass spectrometry (HRMS) and in silico data-mining/prediction tools, it
is possible to combine the traditional targeted approach with a novel non-target
approach; i.e. ‘semi-targeted’ analysis. The use of artificial neural networks
(ANNs) for the prediction of chromatographic retention time in combination with
HRMS screening software holds potential to simplify the challenging identification
process. Presented herein is the application of this approach to assess the effect the
river tide had on the occurrence of pharmaceuticals concentrations and occurrence
within the Thames Tideway over a 12-hour period, and for the first time, the use of
predicted retention times to potentially identify the presence of new contaminants
in the River Thames. A number of structurally diverse model species were used to
develop a broad targeted quantitative analytical method. The use of HRMS
permitted simultaneous target analyte quantification and qualitative semi-targeted
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analysis of analyte content. An optimised automated data-mining method was used
to shortlist potential additional contaminants. An optimised proportion of
chromatographic retention times for > 80 compounds spiked into river water were
used to train, verify and blind test ANN suitability for retention time prediction in
matrix. Results presented show that pharmaceutical concentration fluctuations were
compound specific, with some compounds (carbamazepine) showing increasing
concentrations in correlation to an increase in tide level, while others (bezafibrate)
remained constant throughout the sampled time period. The use of in silico tools
resulted in several unknown species being shortlisted and identified, with a
selection later confirmed with a reference standard. Overall, the potential of
semi-targeted screening has been highlighted, allowing simultaneous identification
of unknowns while allowing traditional targeted quantification, enhancing the
analysis of the aqueous environment.
WE193
Characterization of influent and effluent wastewaters by high-resolution mass
spectrometry: Understanding the composition of recalcitrant chemicals
N.V. Heuett, Florida International University / Department of Chemistry and
Biochemistry; P.R. Gardinali, Florida International University / Chemistry
Biochemistry and SERC
In order to fulfill human “needs” in our rapidly changing society, a great variety of
products ranging from pharmaceuticals and personal care products (PPCPs),
antibiotics, drugs of abuse (illicit and prescription), artificial sweeteners,
nanomaterials, disinfection byproducts, sunscreens, pesticides, to name a few; are
being manufactured, consumed, used, and disposed of, on a daily basis in
households and industrial settings. This massive collection of compounds (in their
unchanged form or as transformation products) is not only able to reach aquatic
environments, but in some cases persist and potentially inflict detrimental effects
upon it. In South Florida, wastewater treatment plants provide typical secondary
treatment, followed by disinfection, and release through, oceanic outfalls, deep well
injection, and/or irrigation. In many cases this type of treatment is not sufficient
enough to remove all compounds, turning into a relentless source of contamination.
To better understand compound diversity of wastewater, it is essential to take
advantage of high-resolution instruments such as the Orbitrap, which provide great
sensitivity, optimal resolution, and high accuracy. An initial assessment was
performed using a reclaimed water sample (20-liter). Extraction of three 4-liter
subsamples using basic liquid-liquid extraction techniques at three different pH’s
(3.5, 7.0, and 9.6) was carried out; and extracts were then fortified with a set of 24
isotopically label standards for quantitation purposes. A combination of target and
non-target screening was performed on the extracts using LC-ESI-HRMS in both
positive and negative mode. A QExactive Hybrid Quadrupole-Orbitrap HRMS was
used in full scan mode at 140,000 RP for molecular characterization. Preliminary
results provide a clear indication that a simple extraction process is capable of
generating molecular information of complex mixtures like treated wastewater. The
complexity of the spectra and the number of elemental compositions detected are
related to both the extraction pH and the ionization technique. Kendrick, DBE vs.
carbon number, and van Krevelen diagrams were used to identify compound
families with elemental compositions containing heteroatoms like sulfur, oxygen,
nitrogen, chlorine, and fluoride.
WE194
Detection of Designer Drugs and Relevant Metabolites in Wastewater Samples
Using High Resolution Mass Spectrometry: a connection between target,
suspect and unknown-unknowns.
M. Pruyn, Florida International University FIU / Department of Chemistry and
Biochemistry; P.R. Gardinali, Florida International University / Chemistry
Biochemistry and SERC
New designer drugs are emerging in the illicit drug market faster than they could be
detected or managed. Due to minor modifications made to the parent compound and
the multiple options when transforming a common chemical backbone large
number of novel compounds are introduced to the consumers regularly mainly
driven by public perception and underground marketing. Known designer drugs can
be detected as target compounds once enough evidence on their use is gathered.
Novel homologues may also be detected using known fragmentation patterns of the
common structural backbone or by systematic unknown-unknown workflows
relying on high resolution mass spectrometry coupled to in-silico predictions and
statistical interpretations. The aim of this study was to detect all known designer
drugs, their potential metabolites and transformation products and potentially
related structures in wastewater streams from influents to effluents. Wastewater
samples were collected and stored in the dark at -20°C to prevent degradation.
Sample treatment consisted in filtration, amendment with labeled internal standards
and pre-concentration using offline or online SPE. High resolution mass
spectrometry was conducted using the QExactive Orbitrap at resolutions above
70,000 with a HESI II ionization source operated in both positive and negative
mode. The raw data was analyzed using a basic screening method in TraceFinder
EFS using an in-house database of designer drugs previously described in the
available literature. The vast majority of these compounds have never been reported
in environmental samples. Chromatographic peak shapes, isotope ratios, S/N limits
and retention times were used to conduct the initial screening. Preliminary
assessment of archived samples yielded multiple designer drugs candidates, such as
4'-methyl-α-pyrrolidinohexanophenone (MPHP),
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2-[4-(Ethylsulfanyl)-2,5-dimethoxyphenyl]ethanamine (2C-T-2; Rosy),
4-Methyl-5-phenyl-4,5-dihydro-1,3-oxazol-2-amine (4-MAR)and
1-(4-Methoxyphenyl)-2-propanamine (PMA). Confirmation of these compounds
will be conducted using target MS/MS and available standards.
WE195
Identification of Aromatic Amines by Diagnostic Derivatization in Industrial
Wastewater
m. muz, UFZ - Helmholtz Centre for Environmental Research / Effect Directed
Analysis; C. Hug, Helmholtz Centre for Environmental Research / EffectDirected
Analysis; W. Brack, M. Krauss, Helmholtz centre for environmental research UFZ / Effect Directed Analysis
Among micropollutants discharged into surface waters aromatic amines are
considered to be an important class of compounds since some of them have been
proved to be mutagenic and/or carcinogenic. In order to detect aromatic amines, a
previously developed diagnostic derivatization method was applied to effluent
samples collected from a wastewater treatment plant serving a large chemical
industry area besides the municipality of Bitterfeld-Wolfen, Germany. Effluent
samples were collected in six consecutive weeks (one per week) with Blue Rayon
(BR), a passive sampler which is able to specifically adsorb polyaromatic
compounds. After extraction of BR, extracts were analyzed using an ion
trap-Orbitrap hybrid instrument (LTQ Orbitrap XL, Thermo Scientific) in ESI
positive ion mode. For diagnostic derivatization of amines the labeling reagent
NBD-F (4-fluoro-7-nitro-2,1,3-benzoxadiazole) was used due to its high reactivity
and very low ionization by ESI in positive mode. Prior to LC-HRMS analysis, 10µL
of NBD-F solution (0.8mM in ACN) was added to 30µL of sample extract (in 70:30
MeOH/H2O (v/v)) and 2 µL of 20mM ammonium acetate buffer (pH 5.7) were
added. Vials were heated after the addition of NBD-F at 80oC for 30 minutes. Peak
lists from the Full scan HRMS spectra were obtained using the software MZmine.
The peak lists of the original and derivatized extracts were aligned and peaks that
appeared in the derivatized sample were considered as derivatives of amines.
Derivatives were further confirmed by using the diagnostic neutral losses -34.0055
(-2 OH) and -64.0035 (-2 OH, -NO) after MS/MS fragmentation. The mass shift of
163.0018 was used to detect the precursor amines in the original extract.
Identification of amines proceeds via determination of the molecular formula from
accurate mass and isotope patterns and as subsequent search for candidate
structures in the Chemspider database. To narrow down the candidate lists,
fragmentation prediction using MetFrag and the presence of a primary or secondary
amino group are used as selection criteria. About 40 derivatives were detected and
their identification is currently being processed.
WE196
IDENTIFICATION OF UNKNOWNS IN REAL WASTEWATER
THROUGH THE APPLICATION OF A LC-QTOF-MS BASED
WORKFLOW
P. Gago Ferrero, IDAEA-CSIC / dep. of environmental chemistry; A. Bletsou, R.
Aalizadeh, N.S. Thomaidis, University of Athens / Department of Chemistry
A large number of organic contaminants and related transformation products (TPs)
are present in wastewaters. Target analysis methods only allow the detection of a
very small fraction of these substances, due to the inability to obtain standards for
all that compounds and the ignorance of the existence of many of them. However,
advances in high resolution mass spectrometry (HRMS) have opened up new
windows of opportunity in the field of complex samples analysis [1]. The
application of suspect screening, with suspected substances based on prior
information but with no reference standard, greatly increases the list of substances
that can be identified. Nevertheless, in most samples there are many peaks in the
chromatogram among the most intense ones which not correspond to substances
included in the target and suspect screening lists. Therefore, these substances are
potentially relevant due to their high concentration and their identification is
environmentally important. However, full identification of unknown compounds is
often difficult and there is no guarantee of a successful outcome. The aim of this
work is to show specific examples on the identification of unknown compounds in
real wastewater (collected from the WWTP of Athens). Identifications were
conducted using a developed integrated workflow based on liquid chromatography
coupled to a quadrupole-time-of-flight mass spectrometer (LC–QToF-MS) to
detect suspected and formerly unknown organic contaminants in wastewater.
Relevant peaks (not present in our target and suspect lists) were selected based on
the intensity and the presence of distinctive isotopic patterns (the most relevant
substances with reasonable identification possibilities). For the selected peaks the
most plausible molecular formula(s) were determined by applying thresholds of
mass accuracy, isotopic pattern and commercial importance. After that, a deep
evaluation of the MS/MS spectra was conducted, using both data bases (e.g. Mass
Bank) and in silico fragmentation platform (as MetFusion) to find candidates. To
assess the plausibility of the candidates a retention time prediction model was also
applied. Acknowledgment This project was implemented under the Operational
Program «Education and Lifelong Learning» and funded by the European Union
(European Social Fund) and National Resources – ARISTEIA 624 (TREMEPOL
project). References [1] E. Schymanski et al. Environ Sci Technol 48, 1811 (2014).
WE197
Do glucuronidated pharmaceuticals contribute to transformation products
373

formation in the aquatic system?
B. Zonja, IDAEA-CSIC / Environmental Chemistry; A. Delgado, IQAC-CSIC /
RUBAM; S. Perez, IDAEA-CSIC / Environmental Chemistry; D. Barcelo,
IIQAB-CSIC / Institute for Environmental Assessment and Water Research
The present work gives insight into the behaviour of pharmaceutical glucuronides
which are excreted from the human body and enter into the aquatic environment via
WWTP. Initially, a retrospective suspect-screening method for the determination of
the antidepressant lamotrigine and its metabolites in the aquatic environment
suggested that lamotrigine undergoes unusual transformations. This was discovered
by application of a generic solid-phase extraction (SPE) method to a wastewater
and surface samples and their subsequent analysis with high resolution mass
spectrometry (HRMS). Biodegradation reactors were amended with mixed liquor
and fortified with lamotrigine at 50 ng/mL in order to identify the transformation
products of lamotrigine and further compare with the transformation products
already detected in the analysed real WWTP samples. Experimental lab-scale
bioreactors at neutral pH and lamotrigine at environmentally relevant
concentrations proved that lamotrigine was resistant to biodegradation with less
than 20% elimination after one week. Discarding the possible TP formation from
lamotrigine, its human metabolite, the lamotrigine glucuronide, was also degraded
in the batch reactors. Since lamotrigine is extensively metabolized in liver, its
glucuronide could be an important contributor to lamotrigine derived compounds in
the environment. In these batch reactors, it was found that the glucuronide formed
two transformation products which were previously detected in the real
environmental water samples. The main TP was a direct biodegradation product
(the reaction was an oxidation of the glucuronide conjugate). The other TP was
formed from deconjugation of the hydrolysed glucuronide. The reaction preceding
the deconjugation step is hydrolysis of the original glucuronide, which is
exclusively governed by the abiotic pH change. Finally, in order to understand
better the reactions glucuronides undergo, a selected number of various
glucuronides were biodegraded as well. They are classified in three groups. The
first class are N-C glucuronides (as lamotrigine-glucuronide), the second C-C
glucuronides and the third class are the C-acyl glucuronides (connected to an acid).
In total 11 additional glucuronides were degradaed (5 N-C, 3 C-C and 3 C-acyl).
Reactions of oxidation, migration and deconjugation were observed as well.
WE198
Method development for non-target screening of sewage sludge using gas
chromatography coupled to high-resolution mass spectrometry (GC-HRMS)
C. Veenaas, Umea University / Chemistry; P. Haglund, Department of Chemistry
Keywords: Non-target screening, sewage sludge, method development,
GC-HRMS \n <strong>Abstract\n More than 100,000 chemicals are present in the
technosphere and 30,000 of these are considered to be so-called “every-day
chemicals”. Sewage treatment plants (STPs) are used to remove nutrients, but also
some metals and organic chemicals, from urban waters and create a less
contaminated effluent. Consequently, STPs form a link between the technosphere
and the environment. A by-product of the sewage treatment process is sewage
sludge – a solid product that contains nutrients as well as pollutants. These nutrients
make the sewage sludge attractive for applications as fertilizer on agricultural
fields, provided that the contaminant levels are not too high. In order to be able to
investigate pollutants occurring in sewage sludge an analytical method for
comprehensive non-target screening is needed. Up till now there is no method
existing that allows a full screening of sewage sludge for a wide variety of
compounds with different properties, which is the ultimate goal of this project. The
current work has aimed at developing a non-discriminating sample preparation
method for gas chromatography - mass spectrometry (GC-MS) analysis.
Pressurized liquid extraction (PLE) was used for extraction, with in-line and/or
off-line clean-up. In the in-line approach silica gel was added to the PLE cell for
simultaneous extraction and clean-up, whilst the off-line approach involved
clean-up by gel permeation chromatography. Analysis was performed by GC
high-resolution MS in both cases. Preliminary results indicate that the in-line
clean-up can be used for analysis of established contaminants as well as new
emerging contaminants.
WE199
Determination of priority and emerging target and non-target contaminants
in aqueous samples by atmospheric pressure gas
chromatography-time-of-flight-mass spectrometry (APGC-ToF-MS)
m. Pintado-Herrera, Universidad de Cádiz (Spain) / Department of
PhysicalChemistry; E. Gonzalez-Mazo, University of Cadiz / Physical Chemistry;
P. Lara-Martin, University of Cadiz (Spain)
This work presents the development, optimization and validation of a multi-residue
method for the simultaneous determination of 102 contaminants, including
fragrances, UV filters, repellents, endocrine disruptors, biocides, polycyclic
aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), and several
types of pesticides in aqueous matrices. We have focused our attention on the
possibilities offered by APGC-ToF-MS for the identification and quantification of
target and non-target micropollutants in water samples after stir bar sorptive
extraction (SBSE). APGC ionization occurs by charge transfer (M+) or protonation
(M+H+), using a reagent gas (nitrogen) and lower energy than the traditional
electronic impact (EI) so fragmentation of the molecular ion is lower. When
compared to EI, we could observe that the latter is often a better option when
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working with very stable compounds such as PAHs, which require higher
ionization energies for ionization and fragmentation. On the other hand, better
results were obtained using APGC for more labile compounds (i.e. fragrances).
Moreover, APGC allows for a progressive fragmentation by applying different
cone voltages and can be a very powerful tool to predict and confirm fragmentation
patterns (especially if specific software such as Mass Fragment is available),
therefore enabling the correct identification of some target analytes (i.e.
macrocyclic fragrances) which were not properly determined by EI. Additionally,
coupling APGC to ToF mass analyzers may improve not only the sensitivity for
some compounds but also the mass resolution achieved in full scan mode by more
conventional single quadrupole mass analyzers. Thus, the combination of accurate
mass measurement, retention time and isotope models (comparison between
original acquired mass spectrum and the theoretical isotope model) can be used as
additional confirmation criteria during analysis of target (and non-target)
compounds. We applied this technique to several environmental aquatic matrices
(seawater, sewage effluent, river water and groundwater), determining the
concentrations of 21 out of 102 analytes. OTNE, galaxolide, tonalide,
benzophenone-3, triclosan, and homosalate were detected in all samples (up to 18.2
μg L-1). Occurrence of several non-target compounds such as dibenzyl ketone
(fragrance), dibuthyl phthalate (plasticizer) or tributhyl phosphate (flame retardant)
was also confirmed.
WE200
Combining chemical and biological screening: a tool for identifying novel
priority pollutants in complex environmental mixtures
M. Larsson, Orebro University / MTM research center Department of Science and
Technology; O. Westman, Akademin för naturvetenskap och teknik; J. Hagberg,
MTM Research Centre, Orebro University / Dept. of Science and Technology;
M.M. Lam, RWTH University Aachen / MTM research center Department of
Science and Technology; B. van Bavel, MTM Orebro University; M. Engwall,
Orebro University / MTM research center Department of Science and Technology
Studies have shown that traditional monitoring methodology of using chemical
analysis of a small number of pollutants to determine the degree of contamination in
environment matrices, like soil, dust and sediment, usually overlooks potential
contaminants present in the samples. The objective of the present study is to
establish an analytical method to screen for organic pollutants in environmental
matrices with the goal to identify (emerging) pollutants posing a hazard to
ecosystems and human health. A combining of chemical and biological screening is
used to evaluate the occurrence and aryl hydrocarbon receptor (AhR)-mediated
toxic potential (cocktail effect) of PAHs and related compounds in complex
environmental matrices. So far, two different matrices have been tested; samples
from oil and/or PAH-contaminated soil, arable soil and urban road samples have
been analysed by use of both GC-MS (SIM and full scan) and H4IIE-luc bioassay
analysis. Statistical multivariate analysis will be used to categorise the samples and
link GC-MS full scan spectra (>1400 markers) and H4IIE-luc bioassay results, that
is, look for relationships between compound composition and AhR-mediated
activity i.e., potential chemical markers for toxicity. The AhR-mediated potency of
these compounds can then be tested individually in the bioassay. Risk assessment of
contaminated areas would be easier and safer if adequate marker compounds were
available. Analysis of these markers along with the monitoring pollutants may
provide a broader picture of the contamination.
WE201
Non-target Time Trend Screening (NTTS) for Identification of Novel
Xenobiotics in Human Blood
M. Plassmann, Department of applied environmental science; J.P. Benskin,
Stockholm University / Environmental Science and Analytical Chemistry
Most methods for screening environmental contaminants target individual
chemicals or chemical classes using highly specific analytical approaches. Despite
their utility for low-level detection and quantification, these methods often
overlook novel contaminants or transformation products which may pose a risk to
humans and wildlife. Recent advances in mass spectrometry and chemometrics
have led to development of ‘non-targeted’ screening approaches, in which samples
are analysed without a priori knowledge of the contaminants of interest. These
methods involve broad sample extraction procedures combined with gas- or liquid
chromatography high resolution mass spectrometry (GC or LC-HRMS,
respectively) and advanced data processing tools and mass spectral libraries. While
demonstrating great potential for pre-screening water and sediment samples, the
application of non-targeted screening to biological matrices is hampered by the
presence of numerous endogenous substances, which are not easily differentiated
from xenobiotics, and which often occur at concentrations several orders of
magnitude higher than contaminants of interest. In the present work, we introduce
Non-target Time Trend Screening (NTTS) as a novel tool for identification of
xenobiotics in biological samples. The procedure involves liquid-liquid extraction
with acetonitrile and salts (MgSO4 and NaCl) and analysis by LC-HRMS.
Following deconvolution and alignment, chromatographic features displaying an
increase, decrease, or inflection point are flagged as potential xenobiotics for
subsequent identification. To validate the approach, artificial time trends were
created by fortifying human blood with model compounds at different
concentrations. Spiking levels were designed to assess the minimum slope or
inflection in data necessary to ‘flag’ a chromatographic feature for further analysis.
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The application of this workflow to human whole blood time trend samples from
the German Environmental Specimen Bank will be discussed. To our knowledge,
this is the first report of time trends being applied to non-targeted screening in
biological samples and represents a novel approach for identification of
xenobiotics.
WE202
Novel one-step centrifugal sensor system for the detection of cyanobacterial
toxin Microcystin-LR
J. Fitzgerald, Dublin City University / School of Chemical Sciences; I. Maguire, B.
Heery, C. Nwankire, C. Murphy, J. Ducreé, R. O'Kennedy, Dublin City University;
f. Regan, Dublin City University / Chemical Sciences
Globally, the most prevalent cyanobacterial toxins, in blooms from fresh and
brackish waters, are the cyclic peptide toxins of the microcystin family. The need
for on-site algal-toxin monitoring has become increasingly urgent due to the
amplified demand for fresh-water and for safe, ‘toxin-free’ shellfish and fish stocks.
Along with routine testing of shellfish stocks for biotoxins including microcystin,
the EU also require routine monitoring for the presence of the causative algal
species. Herein, we describe a novel, Lab-On-A-Disc (LOAD) platform which has
been developed to assess microcystin toxin levels in-situ. Using recombinant
antibody technology, the LOAD platform combines immunofluorescence with
centrifugally driven microfluidic liquid handling to achieve a next-generation
disposable device for high throughput sampling. A low-complexity,
‘LED-Photodiode’ based optical sensing system was tailor-made for the platform,
which allows the fluorescence signal of the microcystin-specific reaction to be
quantified. This system can rapidly and accurately detect the presence of
microcystin in less than 15 minutes with minimum user interaction and maximum
reproducibility. This method provides a low cost diagnostic alternative to the
current laborious and costly methods used for toxin monitoring.
WE203
Braavoo: biosensors for real time monitoring of marine contaminants
J. Sanchís, IDAEA-CSIC / Water and Soil Quality Research Group; J. van der
Meer, UNIL; M. Farre, IDAEA-CSIC; D. Barcelo, IIQAB-CSIC / Institute for
Environmental Assessment and Water Research
BRAAVOO is a FP7:Ocean project which aims to develop innovative solutions for
real-time in-situ measurement of high impact and difficult to measure marine
contaminants. The BRAAVOO concept is based on unique integration of three
types of sensing approaches: nano-immuno, bacterial, and algal biosensors. This
robust multi-usage approach ensures the detection of specific priority pollutants
(including BTEX, a wide range of alkanes, several polyaromatic hydrocarbons,
selected marine toxins, pharmaceutical compounds, etcetera) at environmentally
relevant concentrations, and general toxic effects in what will be an effective
marine early warning platform. The three biosensors will be miniaturized and
integrated into novel chip-based modules which will be located on board of a data
buoy and an unmanned surface vessel. Both systems will be energetically
autonomous for a period of several weeks while maintaining living cells, ensuring
the reagents stability and collecting samples. Real-time data will be continuously
monitorized and sent to a permanent base where it can be processed. The system
will also allow the collection and storage of large volume samples for re-analysis
and confirmation. Several SPME-GC-MS/MS
SPE-UHPLC-ESI-Q-Orbitrap-HRMS methodologies have been developed for this
purpose. The novel analytical methodologies and examples of their applications
will be presented.\n
WE204
Photonic nanobiosensors for real time monitoring of chemical contaminants in
marine environment
S. Herranz, Nanobiosensors and Bioanalytical Applications Group; J. Sanchís,
IDAEA-CSIC / Water and Soil Quality Research Group; M. Farre, IDAEA-CSIC;
M.P. Marco, IQAC-CSIC CIBER de Bioingeniería Biomateriales y Nanomedicina
CIBER-BBN / Nanobiotechnology for Diagnostics NbD group; L.M. Lechuga,
Institut Català de Nanociència i Nanotecnologia ICN2 CSIC & CIBER-BBN /
Nanobiosensors Bioanalytical Applications Group
Marine enviroment supports a large number of different species of organisms and
plays a key role in climate and weather patterns. Moreover, the ocean is one of
Earth's most valuable natural resources, it is used for transportation (both travel and
shipping) and it is a major location for leisure tourism. As a result of intensive
exploitation there is a slow but steady degradation of the marine water quality.
Therefore, actions against ocean pollution must be taken, and numerous monitoring
programmes have been put in place by individual countries and international
organisations. Therefore, there is a growing need of sensitive field analysis tools
which allow to perform real-time on-site sample analysis. In this context, we are
developing integrated photonics nano-immunosensors based on a silicon
technology with a view to implement a complete lab-on-a-chip platform. In
particular, the bimodal waveguide interferometer (BiMW) [1]. In the BiMW
configuration, two guided modes of the same polarization interfere in a single
waveguide, without the need of a reference arm: light from a coherent source is
coupled into a single mode rib waveguide which is transformed into a thicker
waveguide supporting two guided modes (fundamental and first order modes), that
propagate until the output of the waveguide with different intensity distribution at
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the core-cladding interface. As the fundamental mode is more confined than the
first order mode, it is less sensitive to the upper cladding parameters and acts as an
internal reference [2]. As target, the antifouling paint booster biocide Irgarol 1051
has been selected. The assay is based on a competitive inhibition format in which an
irgarol-protein conjugate is covalently immobilized on the sensor surface. We have
investigated several factors affecting sensor performance: conjugate nature and
sensor surface biofunctionalization protocol, antibody concentration, regeneration
conditions, etc. Preliminary results show limits of detection at the ng/L level.
Further work is being carried out to fully characterize the analytical behaviour of
the sensor and apply it to seawater samples analysis. [1] Zinoviev et al., 2011. J.
Lightwave Technol. 29:1926-1930. [2] Duval et al., 2012. Lab Chip 12:1987-1994.
Acknowledgement - This work has been funded by the 7FP (EU, BRAAVOO Grant
Agreement No 614010). ICN2 acknowledges support from the Severo Ochoa
Program (MINECO, Grant SEV-2013-0295).
WE205
Analysis of emerging marine toxins in seawater and biota by
LC-ESI-Q-Orbitrap-HRMS
J. Sanchís, C. Bosch-Orea, IDAEA CSIC / Water and Soil Quality Research Group;
M. Farre, IDAEA-CSIC; D. Barcelo, IIQAB-CSIC / Institute for Environmental
Assessment and Water Research
The population decline of some marine filters, the discharge of nutrient-reach
wastewater effluents in coastal areas and the systematic sea temperature rise due to
global warming are anthropogenic factors that increase the frequency and severity
of harmful algal blooms. These phenomena are defined by sudden surges in the
population of planktonic organisms, including dinoflagellates (red tides), diatoms
and cyanobacteria of different types. Harmful algal blooms produce marine toxins
which are bioccumulated in biota and suspended in particulate. This is of high
environmental and health concern, for dinotoxins have been associated to mass
mortality episodes of marine species including fish, turtles, birds and mammals;
harmful effects to marine organisms; human intoxication, through contaminated
seafood ingestion; and severe eutrophication. Given the high hazardousness of
these substances and the scarce information about the frequency of algal bloom
events, it is important to develop accurate and sensitive analytical methodologies
which allow monitoring the concentration, distribution, transport and degradation
of dinotoxins. In the present study, an extraction and analytical method has been
developed for three toxins: Domoic acid, released by diatoms and responsible of
amnesic shellfish poisoning (ASP); okadaic acid, released by dinoflagellats and
responsible of diarrhetic shellfish poisoning (DSP); and neosaxitoxin, released by
dinoflagellates and responsible of paralytic shellfish poisoning (PSP). For water
samples, an extraction protocol based in filtration, sonication and solid phase
extraction (HLB cartridges) was applied, while for biota (bivalvia), a simple
ultrasound-assisted solid-liquid extraction was developed with excellent recoveries.
Analysis was carried out by liquid chromatography coupled to high-resolution mass
spectrometry (LC-ESI-Q-Orbitrap-MS) reaching limits of detection in the low ng/l
order. Preliminary results of their application to real samples will be provided.
WE206
Supporting monitoring under the Water Framework Directive: Development
of the first Certified Reference Material for Polycyclic Aromatic
Hydrocarbons in surface water
I. Dosis, European. Commission - Joint Research Centre / Institute for Reference
Materials and Measurements IRMM Standards for Innovation and Sustainable
Development SID Unit; M. Ricci, A. Oostra, European Commission - Joint
Research Centre / Institute for Reference Materials and Measurements Standards
for Innovation and Sustainable Development; H. Emteborg, European Commission
Joint Research Centre Institute for Reference Materials and Measurements IRMM;
A. Held, H. Emons, European Commission - Joint Research Centre / Institute for
Reference Materials and Measurements Standards for Innovation and Sustainable
Development
Since 2000 the Water Framework Directive (WFD)1 is in force in the European
Union (EU) for developing a pollution control strategy of all EU water bodies.
Subsequently, a Daughter Directive2 established a list of Priority Substances (PS)
and set Environmental Quality Standards (EQS) for these pollutants. Polycyclic
Aromatic Hydrocarbons (PAHs) are among the PS that Member States are expected
to assess, monitor and control in EU water resources. The most recent Daughter
Directive3 re-evaluated EQS for some of the PS, including PAHs, enhancing the
analytical challenges for the monitoring laboratories by lowering the concentration
levels even more. In the context of the support provided by the European
Commission to the Member States in order to implement the monitoring
requirements stipulated by the legislation, the JRC develops the required tools for
Quality Assurance and Quality Control, such as validated analytical methods and
Certified Reference Materials (CRMs). The current project involves the
development of a natural water matrix CRM, where humic acids are added to
simulate organic matter, according to the requirements of the WFD. The CRM is
designed for the analysis of the 8 PAHs that are regulated by the WFD: Napthalene,
Anthracene, Fluoranthene, Benzo[b]fluoranthene, Benzo[k]fluoranthene,
Benzo[a]pyrene, Indeno[1,2,3-cd]pyrene and Benzo[ghi]perylene. Target
concentrations in the CRM match or are as close as possible to the EQS. The final
CRM consists of 3 items (natural surface water, humic acids solution, and PAHs
spiking solution) to be combined at the laboratory’s premises, following an
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easy-to-apply reconstitution protocol. The candidate CRM has been characterised
for its homogeneity and stability, with relative standard uncertainties that have been
estimated to range from 1.3 to 8.4% and 1.3 to 10.9%, respectively. These
uncertainties, along with the ones estimated from the on-going characterisation
campaign, will comprise the combined uncertainty of the final certified values. The
material is scheduled to be released to the market in the near future. Z.Spalt is
acknowledged for his invaluable contribution to the project.
<strong>References: 1. European Commission Directive 2000/60/EC: Off. J.
E.C. L 327 (2000) 1 2. European Commission Directive 2008/105/EC: Off. J.
E.U. L 348 (2008) 84 3. European Commission Directive 2013/39/EU: Off. J. E.U.
L 226 (2013) 119
WE207
Assessment of PLE and QuEChERS methods to determine pesticides in soils,
sediments and sludges from Turia River Basin
a.m. reyes; K. Vasquez, J. Campo, University of Valencia; Y. Pico, University of
Valencia / Medicine Preventive
Pesticides have played an important role in the development of the agriculture but
most of them can reach the environment via runoff becoming a real environmental
pollution and human health risk. In this sense, contamination of sediments with
agricultural pesticides is still a problem of primary concern, because they are easily
accumulable in these matrices. Consequently, there is increasing need for the
development of well validated, accurate, time saving, low cost, modern,
multicomponent methods. The purpose of this study is to compare two extraction
techniques for 50 pesticides in sediments in order to identify a suitable extraction
method for the multiresidue analysis of sediments, solis and sludges. The
performance of two enhanced extraction techniques, such as pressurized liquid
extraction (PLE) and QuEChERS extraction for the determination of pesticides in
dry sediments was investigated using liquid chromatography tandem mass
spectrometry (LC-MS/MS) in positive ionization mode with an electrospray
ionization source (ESI). Separation was carried out on a Luna C18 column (150 x
2.0 mm, 3 µm) using a gradient elution profile with mobile phase consisting of
water-methanol, both 10 mM ammonium formate. Both extraction techniques
produced acceptable recoveries for the pesticides under study. Mean recoveries for
PLE were 68, 72 and 71 % and for QuEChERS were 76, 73 and 82 % for soils,
sediments and sludges respectively, and RSD were lower than 20%. QuEChERS
procedure was selected because it was advantageous in terms of recoveries and
additionally, it was low time consuming, easier and cheaper than PLE. Finally, it
was validated, providing LOQs between 1 and 10 ng g-1 dw with the exception of
alachlor and metolachlor (25 ng g-1 dw) for all matrices, and applied to determine
pesticides in samples taken from Turia River Basin. Acknowledgement. This work
has been supported by the Spanish Ministry of Economy and Competitiveness
through the projects Consolider-Ingenio 2010 CSD2009 and
CGL2011-29703-C02-02. Keywords: pesticides, pressurized liquid extraction,
QuEChERS, monitoring
WE208
Exploring four extraction procedures for the determination of perfluoroalkyl
substances in solid abiotic environmental matrices.
M. Lorenzo, J. Campo, University of Valencia; a.m. reyes; Y. Pico, University of
Valencia / Medicine Preventive
The analysis of perfluoroalkyl substances (PFASs) in soil, sediment and sludge is
important for understanding the transport, accumulation and fate of these pollutants
in the environment. A comparative study of four extraction methods for the
determination of PFASs in soils and sediments was performed in order to select the
one that provides better recoveries and higher sensitivity. The determination of
PFASs (C4–C14, C16, C18 carboxylates, C4, C6–C8 and C10 sulfonates, two C8s
sulfonamides and C10 native unsaturated telomere acid) was made by liquid
chromatography-tandem mass spectrometry (LC-QqQ-MS/MS). The compared
methods were based on extraction with (i) aqueous solution of acetic acid and
methanol, (ii) methanol, (ii) digestion with sodium hydroxide (NaOH) in methanol
and (iv) ion-pair extraction. The best results were obtained with methanol
extraction which recovered a greater number of PFASs and provided recoveries
between 69-90% in sediment and 86-93% in soil with relative standard deviations
(RSDs) < 31%, and limits of quantification (LOQ) between 0.02-0.45 ng g-1 in
sediment and 0.01-0.59 ng g-1 in soil. The selected method was successfully applied
to Segura River sediments and Turia River soil samples. Likewise, the two methods
with better results (methanol and aqueous solution of acetic acid and methanol)
were also applied to other matrices not proved in this study, such as sewage sludge,
to verify their effectiveness. This study demonstrates the presence of PFASs in the
Valencian Community Rivers studied, and the problematic of sewage treatment
plants where these compounds are not efficiently eliminated. Acknowledgement –
The authors thank the Spanish Ministry of Economy and Competitiveness for the
financial support through the projects Consolider-Ingenio 2010 CSD2009, and
CGL2011-29703-C02-02. Julian Campo also acknowledges the VALi+d
postdoctoral contract (APOSTD/2014/010) of the Generalitat Valenciana for
funding. Keywords: soil, sediment, sludge, perfluoroalkyl substances
WE209
Use of GC/MS Triple Quadrupole instrumentation for Nitrosamine analysis
D. Cardona, D. Steiniger, H. Huebschmann, Thermo Fisher Scientific
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“Classical” nitrosamine analysis was performed for many years by gas
chromatography using a thermal energy analyzer (TEA) as detector. Today mass
spectrometric methods have increasingly replaced the TEA. EPA method 521 by
Munch and Bassett from 2004 provided a suitable GC-MS method based on
chemical ionization (CI) using an ion trap mass spectrometer with internal
ionization, in contrast to standard quadrupole or ion trap mass spectrometers using a
dedicated (external) ion source design. At present current developments in GC-MS
triple quadrupole technology deliver enhanced sensitivity and selectivity for small
molecule mass range compounds and allow the detection of nitrosamines at very
low concentration levels even in complex matrix samples. This is made possible by
using a much simpler and standard approach with the regular electron impact
ionization (EI) for a very straightforward method for low level nitrosamine
analysis. The work completed demonstrates a GC-MS/MS method for routine
detection and quantitation nitrosamine compounds. Special focus in the method
development process was given to provide a fast, easy to implement routine method
with the required sensitivity for monitoring nitrosamine compounds. The final
method was evaluated for validation criteria including linearity, accuracy and
precision. Method detection limits were determined in the 1 ppb range. Spiked and
non-spiked water samples analyzed for low concentrations of target nitrosamines.
WE210
Exploration of suitable alternatives for GC/MS He carrier gas conservation
D. Cardona, T. Jeffers, T. Albertini, Thermo Fisher Scientific
The impact of increased price and decreased availability of helium continues to
drive the need for carrier gas conservation in GC/MS. During sample introduction
for volatile organic compound analysis via purge and trap apparatus large amounts
of helium are consumed. Various solutions have been attempted to ease the burden
of helium shortage including the use of alternate carrier gasses. In our experiments
use of an alternate Hydrogen carrier gas was explored as well as use of an
innovative He conservation device that limits the flow of helium during sample
vaporization in the inlet. The two system configurations were evaluated. The results
obtained from the Helium conservation device were compared to results obtained
from a system utilizing constant helium flow. Use of hydrogen carrier gas for
semi-volatile analysis via 8260 yielded negative long term system effects and
unforeseen reactions in the purge and trap apparatus. The helium conservation
device produced equivalent results compared to a system utilizing constant helium
flow while maintaining original method settings indicating a suitable solution for
helium conservation. Comparative volumes of helium consumed during analysis
were also evaluated.

Recent scientific developments in bioaccumulation research
and assessment (P)
WE211
Regulatory implications of advances in bioaccumulation testing and
assessment
C. Rauert, Umweltbundesamt / International Chemicals Management; W. Drost,
Federal Environment Agency (UBA) / Chemicals; U. Jöhncke, Umweltbundesamt /
Chemicals; C. Schlechtriem, Fraunhofer IME / Oekotoxikologie; G. Treu, REACH
Chemicals
The bioconcentration factor (BCF) is a well-established metric in bioaccumulation
assessment. It reflects the uptake of a chemical in an aquatic organism, commonly
fish, from water. In most regulatory systems, a very high BCF is considered an
indication of an unacceptable risk. However, in the past years, the assessment of
bioaccumulation has experienced some developments that are not yet reflected in
the regulatory regimes. For instance, the OECD test guideline for bioaccumulation
in fish has been revised in 2012 to incorporate also a second method measuring a
biomagnification factor (BMF) following dietary uptake. A definitive criterion has
not yet been decided on. BCF and BMF are suitable for moderately and highly
hydrophobic compounds, respectively. A suitable screening criterion for
hydrophobic compounds is the log KOW. However, for other substance groups, such
as ionising or amphiphilic substances, specific screening criteria are needed.
Although it is the most common metric in bioaccumulation assessment, the BCF in
fish may not reflect the whole risk. A number of substances have been found that
accumulate highly in terrestrial organisms, with only a moderate bioconcentration
in fish, e.g. PFOS. A log KOW between 2 and 5, in combination with a log KOA > 6
has been suggested as screening criteria. Is this a sensible combination of criteria
and how should this be reflected in an assessment scheme? Currently, substances
with a high potential for accumulation in air-breathing organisms are usually only
identified after entering into the environment. Alternative approaches to replace,
refine or reduce animal testing in bioaccumulation assessment have been
developed. Although it may seem premature to integrate new test methods such as
in vitro testing into an assessment scheme, this should be considered as early as
possible, in parallel to establishing a test guideline, to ensure that the new methods
can be used efficiently once methods have matured. This poster aims at showing
recent developments in bioaccumulation assessment with regard to their stage of
development, regulatory implications and open questions which need to be solved
prior to their integration into substance regulations and assessment schemes to
improve the quality of bioaccumulation assessment.
376

WE212
Is bioaccumulation in zebrafish embryos purely log-Kow regulated?
D. Kurth, Helmholtz centre for environmental research - UFZ / Department of
EffectDirected Analysis; W. Brack, Helmholtz Centre for Environmental Research
UFZ / Effect Directed Analysis
With the aim of reducing animal testing, many in silico approaches have been
developed to model bioaccumulation. To a large extend, those rely on
hydrophobicity-based partitioning. However, this purely physico-chemical
approach might neglect the active biological contribution to toxicokinetic
mechanisms in organisms. In our study, we compare the uptake of organic
pollutants from fractionated sediment extract samples into zebrafish embryos, using
highly sensitive large volume injection gas chromatography tandem mass
spectrometry (LVI-GC-MSMS). As the sample was separated according to polarity
and hydrophobicity, we exposed the organisms to fractions comprising small log
Kow-windows. Hence, we were able to identify compounds with deviating
bioavailability to the test organism. Such outliers might show lower
bioaccumulation due to biological elimination processes, such as metabolisation or
active cellular efflux. Although active efflux reduces the internal concentration of a
pollutant at its target site, it does not reduce its internal effect concentrations. In
toxicological test systems, external exposure concentrations, responsible the
internal effects, increase in the presence of active transport. Consequently, while
physico-chemical based equilibrium predictions might be suitable worst-case
estimates for chemicals which are actively eliminated by the organism,
laboratory-derived external effect concentrations might underestimate toxicity.
WE213
A hydrophobicity parameter for surfactants: An estimation of log Kow values
for surfactants using RP-HPLC
J. Hammer, University of Utrecht / IRAS; J. Haftka, University of Utrecht / Institute
for Risk Assessment Sciences; J.L. Hermens, Utrecht University / Institute for Risk
Assessment Sciences; P. de Voogt, University of Amsterdam / IBED
Anionic and nonionic surfactants are large-scale produced chemicals which can be
found in many consumer products and consequently also in the environment as
organic contaminants. Therefore, it is important to understand the fate and
pathways of these compounds. Sorption to soil or bioaccumulation into organisms
of these surfactants is mostly driven by the hydrophobicity of the individual
compounds. The octanol-water partition coefficient (log Kow) is a physicochemical
parameter used to describe the hydrophobicity of a substance. However, the
conventional methods for determining log Kow data with the shake-flask or the
slow-stirring method (OECD guidelines 107 and 123) are not applicable to
surfactants because of their surface-active properties. Instead, OECD guideline 117
allows for the octanol-water partition coefficient to be estimated by using
experimentally determined capacity factors for surfactants and reference substances
obtained from a reverse phase HPLC method. In this study, log Kow values for
surfactants were estimated by experimentally determining their capacity factors and
compare these with capacity factors of reference substances with known log Kow
values. Log Kow values were estimated for different nonionic and anionic surfactant
groups, including alcohol ethoxylates, alkylcarboxylic acids, alkylsulfates,
alkylsulfonates, alkylbenzenesulfonates, perfluoroalkylcarboxylic acids, and
perfluoroalkylsulfonates. As expected, estimated log Kow values increased with
increasing carbon chain length for substances within each surfactant group.
Furthermore, a good correlation was observed between estimated log Kow values
and literature toxicity data such as bioconcentration factors and EC 50. The results
show that the current method is a suitable alternative for estimating octanol-water
partition coefficients for these compounds. The data will be used in the
development of a new hydrophobicity parameter for the prediction of sorption,
bioaccumulation, and toxicity of nonionic and anionic surfactants. Keywords:
Anionic Surfactants; Capacity Factors; Hydrophobicity; HPLC
WE214
Protein-water partition coefficients of ionic organic chemicals: Serum
albumin and muscle protein as model proteins
L. Oemisch, Analytical Environmental Chemistry; K. Goss, Helmholtz centre for
environmental research - UFZ / Department of Analytical Environmental
Chemistry; S. Endo, Osaka City University / Urban Research Plaza Graduate
School of Engineering
Assessment of the bioaccumulation potential of organic chemicals is required in
various regulatory procedures. Currently, the octanol-water partition coefficient is
used as screening criteria in most cases. This idea is chiefly based on the
assumptions that lipids are the main compartment that accumulates the organic
chemicals within the organism, and that solvent octanol serves as a surrogate for
lipid phases. These assumptions seem to be acceptable for screening of neutral
chemicals. However, for ionic chemicals, neither of the assumptions seem to be
valid. An issue is that the protein fraction has been said to have substantial
contributions to the accumulation capacity of organisms. Nevertheless, a systematic
evaluation has not be conducted for protein-water partition coefficients of diverse
organic ions. Moreover, commonly used property estimation tools are basically for
neutral compounds and not transferable to ionic species. In this study, we measured
protein-water partition coefficients of series of anionic and cationic organic
compounds using an equilibrium dialysis method. Bovine serum albumin and
chicken muscle protein were used as model proteins. Our first results for selected
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chemicals suggest the following trends: Anions show fairly strong binding to serum
albumin, whereas cations tend to bind much weaker. Partition coefficients of anions
to muscle protein are generally lower than those of serum albumin. In contrast,
partitioning of cations to muscle protein appear to be comparable to that of serum
albumin. Trends of protein affinity across different ionic chemicals often do not
follow the octanol-water partition coefficients of the corresponding neutral species.
These initial findings are intriguing and will be followed up in our future work.
WE215
Optimizing Immobilized Artificial Membrane Chromatography for Organic
Cations
s.T. droge, Utrecht University / IRAS; S. Mahawat Khan, J.L. Hermens, Utrecht
University / Institute for Risk Assessment Sciences
The lipid-water partition coefficient and biotransformation rate constant are for
many compounds the main chemical parameters that determine a bioconcentration
factor. Immobilized Artificial Membrane (IAM) chromatography columns allow
for high-throughput and consistent determination of phospholipid affinities, with
medium composition and other system parameters easily controlled. The retention
capacity factors (kIAM) for most neutral compounds strongly correlate with
liposome partition coefficients. However, the ability of the IAM “Drug-Discovery”
column to adequately deal with ionized compounds has been questioned. The few
available liposome sorption studies on ionizable compounds have shown that the
membrane affinity of the ionic species of a base is often less than a factor of 10
lower than the neutral base species, indicating that ionic species should not be
neglected in predictions of the bioconcentration potential. A substantial fraction of
relevant organic compounds are largely ionogenic in typical environmental
conditions as well as physiological conditions, so this strongly hampers the use of
IAM as a standard tool to aid environmental risk assessment and pharmaceutical
research. The major drawback of IAM is that ionic compounds may undesirably
interact with the IAM column material electrostatically due to charged surface
moieties that are not related to the phospholipid coating. These moieties comprise
weakly acidic free silanol groups and underivatised free propylamine groups. In this
study, we explored which medium conditions may be suitable to obtain adequate
kIAM values for 6 fully ionized bases, and why. Our findings show that both
salinity and pH of the test medium are key parameters that control the additional
Coulombic attraction/repulsion of ions to the IAM column material
(IAM.PC.DD2). Using common physiological medium results in an overestimation
of membrane affinities of about an order of magnitude for fully charged bases,
whereas eluent containing pH7.4 buffers alone (e.g. 10 mM) would result in even
higher overestimation. Under optimal conditions, however, IAM-based membrane
affinities for fully ionized bases correspond to liposome partitioning data of the
ionized species.
WE216
Measurements of phospholipid membrane affinity and biotransformation rate
constant of ionogenic organic chemicals: Support as refinement for fish
bioaccumulation models
Y. Chen, University of Utrecht / Institute for Risk Assessment Sciences; M.T.
Jonker, Utrecht University; J.L. Hermens, Utrecht University / Institute for Risk
Assessment Sciences; s.T. droge, Utrecht University / IRAS
Bioaccumulation is one of the key factors in terms of evaluating the fate and risk of
chemicals in the environment. Under the chemical legislation REACH, adequate
estimates of the bioaccumulation potential of thousands of chemicals, of which 50
% is ionogenic, are required. Only recently, a bioconcentration model specifically
for ionogenic organic chemicals (IOCs) in fish has been developed (Armitage et al.
2013) and evaluated against empirical bioconcentration factors (BCFs). While
bioaccumulation data on IOCs are scarce, outliers in BCF-IOCs model predictions
are related to the uncertainty in and lack of empirical data for phospholipid
membrane affinities and biotransformation rate constants. Charged IOCs behave
differently than their neutral form and tend to interact with phospholipids through
more complex interactions. Additionally, the phospholipid-water partition
coefficient is also not sufficient to predict bioaccumulation potential when
substantial biotransformation occurs. This study aims to improve the measurement
of both parameters for a series of charged organic acids and bases. Solid-supported
lipid membranes (TRANSIL) were applied to determine partition coefficients of
these selected IOCs at a fixed pH of 7.4. An in vitro method using fish liver S9
fraction was used to measure the decrease of the concentration of the parent
compound over time. Biotransformation rate constants were then calculated
according to the protein concentration and incubation time. The empirical data can
be used to improve estimates of the bioaccumulation potential of the tested IOCs
and allow for updates of IOC bioaccumulation model parameters.
WE217
Expanding the applicability of a mechanistic mass balance model for
estimating the bioaccumulation potential of ionizable organic chemicals in fish
J.M. Armitage, University of Toronto - Scarborough / Department of Physical and
Environmental Sciences; T.N. Brown, Dalhousie University / Department of
Chemistry; F. Wania, University of Toronto at Scarborough / Department of
Physical and Environmental Sciences; D. Mackay, Trent University; J.A. Arnot,
ARC Arnot Research & Consulting / Department of Physical Environmental
Science
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Tools to model the bioaccumulation of neutral organic chemicals (NOCs) in
organisms and food webs are well-established in the scientific literature and
regulatory practice. More recently, the need to assess the bioaccumulation potential
of ionizable organic chemicals (IOCs) has been recognized for ‘B’ categorization,
exposure and risk assessment, leading to questions regarding the reliability of
available tools for such chemicals. While both regression-based and mechanistic
bioaccumulation modeling approaches have been proposed, further development
and evaluation are required to build confidence in these tools, particularly for IOCs
which are predominantly charged at environmentally-relevant pH (e.g.,
perfluoroalkylated acids and other anionic surfactants, pharmaceuticals and certain
pesticides). The purpose of this study is to present an updated version of a
mechanistic mass balance modeling approach for predicting whole body
bioconcentration factors (BCF) in fish. The revisions include new treatment of mass
transfer at the gill surface and new tools for model parameterization. Results
include BCF predictions as a function of external water pH for organic acids and
bases, comparisons of modeled and measured chemical uptake rate constants across
the gill (k1) and illustrative examples demonstrating the importance of explicitly
including biotransformation rate constants (kM) in BCF calculations. The
performance of newly developed Quantitative Structure Property Relationships
(QSPRs) for estimating the sorption capacity of the organism (e.g. membrane-water
partition coefficients and distribution ratios) is also assessed. Key data gaps and
research priorities for improving the reliability of this modeling tool are also
highlighted.
WE218
Predicting biotransformation and bioconcentration of organic chemicals in
fish
J. Stadnicka-Michalak, EPFL - Swiss Federal Institute of Technology; F. Weiss,
Eawag - Swiss federal Institute of Aquatic Science and Technology / Department of
Environmental Chemistry; M. Knöbel, Eawag, Swiss Federal Institute of Aquatic
Science and Technology / Environmental Toxicology; K. Schirmer, Eawag /
Environmental Toxicology
The potential of a chemical to accumulate in organisms is an important criterion in
environmental risk assessment. The most commonly applied method to derive
bioconcentration factors (BCF) is the Fish Bioconcentration Test, which is
technically challenging and resource intensive. Another approach is to predict
bioconcentration by means of toxicokinetic models. Here, one-compartment
models assume that an organism comprises one tank which contains a well-stirred
fluid while multi-compartment models, like the PBTK model, take also tissue
distribution of a chemical into account. In their simplest design, both these
approaches assume partitioning of chemicals by passive diffusion without taking
biotransformation into account. A more realistic way, which includes the in vitro
biotransformation rate in freshly isolated hepatocytes, has already been introduced.
Thus, in our study, we included biotransformation rates in freshly isolated
hepatocytes (taken from literature) in both PBTK and one-compartment models to
calculate BCFs and compare them to in vivo measured BCFs. In addition, as we
hypothesized that chemical biotransformation does not take place only in the liver
and moreover can be measured also in cultured fish cells, we measured
biotransformation rates in three (liver, gill and gut) rainbow trout cell lines. When
both (PBTK and one-compartment) modelling approaches accounted for chemical
biotransformation in the liver based on biotranformation rates from freshly isolated
hepatocytes, the PBTK model outperformed the one-compartment model for
predicting BCFs of all chemicals found in the literature. In many cases, these
predictions still overestimated measured BCFs, though. For instance for
benzo-a-pyrene, including biotransformation in freshly isolated hepatocytes,
reduced the BCF from 21000 to 5000 for the one-compartment model and from
9500 to 1700 for the PBTK model, compared to 920 reported for rainbow trout.
However, when we applied biotransformation rates from all three cell lines,
distinguishing the intestine as important environment-organism barrier, and taking
the gill as a representative of other richly perfused tissues in addition to liver and
intestine, our PBTK model predicted a BCF of 1060. Thus, our study shows that
building a virtual fish from different types of cells may allow to predict internal
concentrations even of quickly biotransformed chemicals accurately.
WE219
Recent advances in QSAR prediction of fish and human biotransformation
half-lives
E. Papa, Department of Theoretical and Applied Sciences; L. van der Wal, REACH
Mastery; J.A. Arnot, ARC Arnot Research & Consulting / Department of Physical
Environmental Science; P. Gramatica, University of Insubria / DiSTA
The evaluation of biotransformation processes and rates is an important step in
exposure and risk assessment procedures for environmental contaminants.
Metabolic biotransformation is a key process, which can lower the
Bioconcentration Factor of a chemical in fish below what is expected based on its
LogKow alone. Biotransformation in humans and other species is also a key
process mitigating bioaccumulation and exposures. Unfortunately, the
experimental determination of whole-body in vivo metabolic biotransformation
rate constants (kM) and half-lives (HL) is expensive and time consuming; therefore,
the use of in silico techniques, alternative to animal testing, such as Quantitative
Structure Activity relationships (QSARs), can be applied to predict missing
information of new and existing compounds. In this poster, we present recent
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advances in the prediction of biotransformation HL in fish and humans by QSAR
models. Two data sets with fish and human biotransformation half-lives for over
1000 organic chemicals were used to build QSARs according to the OECD
principles for the validation, for regulatory purpose, of (Q)SAR models. Multiple
Linear Regression (MLR - Ordinary Least Squares(OLS) method) optimized by
Genetic Algorithm Variable Subset Selection procedure, was performed in the
software QSARINS using theoretical molecular descriptors calculated from
molecular structures as independent variables. External validation was performed
by splitting the available experimental data into training and prediction sets and the
applicability domain of the models was quantified by the leverage approach.
Finally, a combinatorial approach was applied by combining different modelling
approaches in order to improve the modelling accuracy and extend the applicability
domain of the models. Results from the study show how the recently developed
QSARs for biotransformation can be succesfully used to fill data gaps, reduce
uncertainty in prediction, highlight problematic compounds and focus experimental
effort. These models can be successfully applied in Integrated Testing Strategies, as
is required in the REACH regulation, at different levels of hazard and risk
assessment procedures, and in the refinement of the PBT assessment
WE220
In Vitro Fish Hepatic Metabolism: Overview of Ring-Trial to Evaluate
Transferability, Intra- and Interlaboratory Reproducibility
M.R. Embry, ILSI Health & Environmental Sciences Institute (HE; M. Bernhard,
Procter & Gamble; J.W. Davis, Dow Chemical Company / Toxicology and
Environmental Research and Consulting; J. Domoradzki, Dow Corning
Corporation; K.A. Fay, US EPA / ORD NHEERL MidContinent Ecology Division;
I. Bischof, Fraunhofer IME - Institute for Molecular Biology and Applied Ecology;
M. Halder, European Commission Joint Research Centre / DG Joint Research
Centre IHCP EURL ECVAM; X. Han, DuPont Haskell; J. Hu, The Dow Chemical
Company / Department of Environmental Sciences Engineering; K.M. Johanning,
KJ Scientific LLC / dba of Pura Vida Connections, LLC; H. Laue, Givaudan
Schweiz AG / Fragrances S T; D. Nabb, DuPont, Haskell Global Centers; J.W.
Nichols, U.S. EPA / ORD NHEERL Mid Continent Ecology Division; C.
Schlechtriem, Fraunhofer IME / Oekotoxikologie; H. Segner, University of Bern /
Centre for Fish and Wildlife Health; K. Tollefsen, NIVA; L. van der Wal,
Organisation for Economic Development and Cooperation (OECD) / Environment
Health and Safety Division Environment Directorate; J.A. Weeks, S.C. Johnson &
Son, Inc. / Environmental Safety
EU regulations require testing chemicals that have a log Kow > 3 and are produced
>100 tons a year for persistence, bioaccumulation and toxicity. Utilizing in vitro
biochemical techniques are increasingly demanded to reduce the number of animals
used for testing. Chemical biotransformation represents the single largest source of
uncertainty in chemical bioaccumulation assessments for fish. In vitro methods
employing cryopreserved trout hepatocytes and liver subcellular fractions (S9) can
be used to estimate whole-body rates of chemical metabolism. Established in silico
models require these rates as inputs to predict chemical bioaccumulation. Predicted
levels of accumulation obtained in this manner are generally closer to measured
values than predictions obtained assuming no metabolism, suggesting that these
methods could provide critical information as part of a tiered approach to
bioaccumulation assessment. Regulatory acceptance of these procedures requires,
however, that they be evaluated to determine their reproducibility within and
among laboratories. Building on previous work, a ring-trial is being led by the ILSI
Health and Environmental Sciences Institute (HESI) with the aim to support the
development of an OECD test guideline for in vitro fish hepatic metabolism (OECD
project 3.13). The approach uses substrate depletion methods to determine the rate
at which the in vitro test systems (S9 fractions and cryopreserved hepatocytes)
metabolize selected test chemicals. This information can then be extrapolated to the
whole liver to provide a direct basis (i.e., ml/h/g liver) for comparison. The
ring-trial involves seven laboratories in Europe and North America, and will assess
six chemicals in both test systems. The specific aims of this study are to 1) compare
performance of the two in vitro assays across participating laboratories; 2) compare
S9 method performance to cryopreserved hepatocyte method performance for
reproducibility and activity; and 3) provide information required to use the ring trial
results for the validation of an OECD test guideline. This poster will provide an
overview of the ring-trial study design, timeline, and structure. The views,
conclusions and recommendations expressed in this poster are those of the authors
and do not necessarily represent the policies or positions of the European
Commission, the OECD, or the United States Environmental Protection Agency
WE221
Comparative assessment of xenobiotic clearance in primary hepatocytes from
cold- and warmwater fish species, rainbow trout and common carp
I. Bischof, Fraunhofer IME - Institute for Molecular Biology and Applied Ecology;
R. Böhm, MVZ Interdisziplinäres Kinderwunschzentrum Düsseldorf GmbH; M.
Hüben, H. Jürling, Fraunhofer IME Institute for Molecular Biology and Applied
Ecology; C. Schlechtriem, Fraunhofer IME / Oekotoxikologie; H. Segner,
University of Bern / Centre for Fish and Wildlife Health
The standard test for regulatory purposes to determine bioaccumulation of
xenobiotics in fish is the OECD TG 305, an in-vivo test which uses a high number
of animals (> 100). Recently, in-vitro metabolism assays using isolated hepatocytes
from fish have been introduced as possible alternative to the in-vivo
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bioaccumulation test. Currently, work is under way to demonstrate the
reproducibility of the method supporting a formal validation. A drawback,
however, is that the available in-vitro protocols have been developed exclusively
for rainbow trout (Oncorhynchus mykiss), but not for the other fish species
commonly used under TG 305 such as common carp (Cyprinus carpio). In order to
overcome this limitation and to foster the acceptance of the in-vitro method, it must
be demonstrated that the protocol is not restricted to one specific fish species.\nThe
aim of this study was to evaluate if the existing in-vitro methodology for
determining xenobiotic clearance in isolated hepatocytes of rainbow trout can be
adapted to carp hepatocytes. \nIn a first step, a protocol for isolating carp
hepatocytes based on a two-step collagenase-perfusion technique was developed,
leading to high cell yield and good cell quality. In a next step, existing protocols for
measuring xenobiotic clearance were applied to freshly isolated hepatocytes from
trout and carp. As model substances, benzo[a]pyrene (BaP) and methoxychlor
(MCX) were used. Incubation temperature for carp hepatocytes was 20°C, while it
was 15°C for trout hepatocytes. Irrespective of the higher incubation temperature in
the carp assay, xenobiotic clearance rates tended to be lower with carp hepatocytes
than with trout hepatocytes. The results from this study demonstrate that the in-vitro
metabolism assay protocol developed for the cold water species rainbow trout in
principal is transferable to other species. What remains to be evaluated is whether
the observed differences of the in vitro metabolic rates between carp and trout
hepatocytes are able to predict species differences of in vivo xenobiotic
metabolism.
WE222
In vitro hepatic biotransformation of 14C-decamethylcyclopentasiloxane (D5)
and 14C-decamethyltetrasiloxane (L4) in rainbow trout, carp, catfish, kestrel,
quail, rat, mink, and human
D.B. Huggett, Waterborne Environmental, Inc. / Department of Biological
Sciences; M. Cantu, D. Hala, University of North Texas / Biology; J. Domoradzki,
D. McNett, Dow Corning Corporation
The ability of an organism to biotransform and eliminate chemicals plays an
important role in bioconcentration (BCF), bioaccumulation (BAF) and trophic
magnification (TMF) assessments. Metabolic potential must be considered when
extrapolating from the laboratory to the field, with biotransformation capabilities
varying widely across species. Recent efforts have been made in extrapolating in
vitro fish biotransformation data to a whole body BCF value. By integrating
biotransformation estimates into BCF models, a more realistic estimation of BCF
can be calculated while providing a cost-effective assay that uses less vertebrate
animals. Building on this single species extrapolation concept, biotransformation
data from multiple species may be used to construct a biomagnification or trophic
magnification model for a given chemical. Using 14C radiolabelled compounds and
high performance liquid radiochromatography, in vitro metabolism data utilizing
liver microsomes were developed for a cyclic siloxane, D5, and a linear siloxane,
L4. Of the species investigated, mink demonstrated the greatest potential to
biotransform D5 and L4 siloxanes. 14C radiochromatograms show the loss of D5
and L4 siloxane, as well as increases in metabolite production over the 60 min
incubation period. The percentage loss of D5 was similar with human and rat
microsomes and greater then observed with fish. The percentage loss of D5 in birds
is low compared to fish and mammals. Similar relationships for loss of parent hold
true for L4 (kestrel data not available). These data suggest that D5 and L4 siloxanes
are biotransformed by a wide array of species, which can influence “B”
assessments. In addition, these data can be used to estimate whole-body rates of
metabolism for incorporation into predictive environmental assessment where data
gaps exist.
WE223
A Critical Review of the Biotransformation of Octamethylcyclotetrasiloxane
(D4) and Decamethylcyclopentasiloxane (D5) in Fish
D.B. Huggett, Waterborne Environmental, Inc. / Department of Biological Sciences
Biotransformation is an important physiological process whereby a fish can convert
a chemical to a more polar form so that it may be eliminated from the whole body.
An understanding of the potential for a chemical to be biotransformed provides
important information for a bioaccumulation assessment.
Octamethylcyclotetrasiloxane (D4) and decamethylcyclopentasiloxane (D5) are
widely used in consumer products and industrial applications. These two siloxanes
have a high octanol-water partition coefficient (log Kow > 6), which is suggestive of
a high aqueous bioconcentration factor (BCF). Several studies employing high
performance liquid radiochromatography demonstrate that D4 and D5 siloxane are
biotransformed into more polar metabolites. A third in vivo study employed whole
body autoradiography (WBA) and found that a bulk of the 14C-D4 and D5
radioactivity was associated with the liver, gall bladder and digestive tract during
and after exposure. In vitro microsomal studies suggest that 14C-D5 was
biotransformed by rainbow trout, while minimal biotransformation was observed
with common carp and channel catfish. Using these data-sets, an estimated km for
D4 and D5 siloxane is > 0.01 day-1. Based on the available data, there is conclusive
evidence that D5 siloxane is biotransformed to more polar metabolites in fish. This
biotransformation is important and provides rationale for biodilution behavior in
food webs (i.e. a TMF < 1).
WE224
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Metabolism and elimination of 14C-D4 and 14C-D5 in rainbow trout
(Oncorhynchus mykiss)
J.Y. Domoradzki, R.L. Jezowski, Dow Corning Corporation / Health and
Environmental Sciences; D.A. McNett, Health and Environmental Sciences; L.
Thackery, J.M. Regan, J. Sushynski, Dow Corning Corporation; J.A. Durham, Dow
Corning Corp. / Health and Environmental Sciences; T.A. Springer, T.L. Ross,
Wildlife International Ltd; K.B. Woodburn, Dow Corning Corporation / HES; K.P.
Plotzke, Dow Corning / Health Environmental Sciences
Whole-body autoradiography (WBA) was conducted in conjunction with dietary
bioaccumulation studies with 14C-D4 and 14C-D5 to assess distribution and
metabolism in rainbow trout. For D4, fish were fed 15 mg/kg wet wt (ww) during
the uptake phase, livers were collected in the depuration phase and analyzed for
parent D4 and total radioactivity. Comparison of radioactivity to D4 parent
concentrations in liver extracts indicated the presence of one or more metabolites.
WBA conducted during the depuration phase showed that the highest amounts of
radioactivity were present in the digestive tract, liver and adipose tissue, with lesser
amounts in other tissues and organs. There was a significant amount of radioactivity
in the gall bladder, with moderate amounts in the liver and contents of the digestive
tract. Continued presence of parent D4 in the digestive tract contents at 42 days
depuration demonstrates elimination of parent D4 via enterohepatic circulation.
Similarly, a 14C-D5 bioaccumulation study analysis of radioactivity concentration
and WBA provide evidence that D5 is metabolized and eliminated via the digestive
tract over time. WBA observations during the depuration phase are similar to those
found with D4. Consistent with metabolism observed in bioaccumulation studies are
data from studies where fish were fed radiolabeled D4 (1-2 mg/kg ww) or D5 (0.5-1
mg/kg ww) for 4-5 days and whole fish extracts were analyzed for parent and total
radioactivity. Percentages of total radioactivity as metabolites were 5% and 31%,
for D4 and D5, respectively. Recent in vivo 96-h metabolism studies with rainbow
trout confirm the WBA findings. Radioactivity detected in the liver for both D4 and
D5 was due to the presence of metabolites (~40%) as a component of the total
radioactivity measured. An important aspect observed in these studies was biliary
excretion of metabolites (~95% (D4) and 99% (D5)) which is indicative of hepatic
metabolism. The km values for D4 (0.15 day-1) and D5 (0.17 day-1) were determined
by modeling blood constituents. Consistent with the in vivo findings, is the loss of
14
C-D5 following incubations with hepatic microsomes from rainbow trout. The
work was supported in part by the Global Silicone Industry.
WE225
Suitability of terrestrial isopods for bioaccumulation studies
S. Kampe, H. Jürling, Fraunhofer IME Institute for Molecular Biology and
Applied Ecology; C. Schlechtriem, Fraunhofer IME / Oekotoxikologie
Physiological differences between aquatic and non-aquatic species (e.g. lung versus
gill ventilation) may result in differences in uptake and depuration kinetics of
substances between aquatic and terrestrial organisms. Furthermore, fate and
behavior of compounds may be completely different in aquatic and terrestrial
systems, depending on their physical-chemical properties. The bioconcentration
fish test according to OECD test guideline 305 is the standard test design for
bioaccumulation assessment (BCF-test). The bioaccumulation potential of
substances with very low water solubility can be determined with a dietary
bioaccumulation test following the same guideline (BMF-test). The only
established test for bioaccumulation assessment on terrestrial animals is conducted
with oligochaetes (OECD 317). Test animals are exposed to contaminated soil via
multiple uptake routes including porewater, direct dermal contact and ingestion of
contaminated sediment particles. Therefore, the test endpoint is defined as a
bioaccumulation factor (BAF). A terrestrial test system that enables the estimation
of biomagnification factors (BMF) would allow to compare the results with fish
BMF data. The terrestrial isopod Porcellio scaber is a promising candidate for
terrestrial bioaccumulation studies. This species was previously used for toxicity
testing, biomonitoring and studies on metal bioaccumulation. A new laboratory test
system for bioaccumulation tests with terrestrial isopods was developed. The study
design enables the quantification of ingested feed as well as the estimation of
growth of the test animals allowing the calculation of kinetic BMFs. A
bioaccumulation test with P. scaber was carried out with the highly lipophilic
(logKOW 5.7) compound hexachlorobenzene (HCB) and the fluorosurfactant
perfluorooctanesulfonic acid (PFOS). The animals were fed alder (Alnus glutinosa)
leaf powder spiked with the test items.Test animals sampled regularly during the
uptake (16 d) and depuration phase (16 d) were analysed and the trajectory of tissue
concentrations determined. Uptake (k1) and depuration rates (k2) were calculated to
estimate kinetic BMFs. The bioaccumulation kinetics of both test items in P. scaber
were compared with uptake and depuration data obtained for rainbow trout
(Oncorhynchus mykiss) and the earthworm Eisenia fetida.
WE226
Bioconcentration tests with fish and the freshwater amphipod Hyalella azteca.
Are the results comparable?
C. Schlechtriem, Fraunhofer IME / Oekotoxikologie; S. Kampe, H. Bruckert,
Fraunhofer IME Institute for Molecular Biology and Applied Ecology; C.
Schaefers, Fraunhofer-Institut / Ecotoxicology; J. Lharidon, LOREAL / Life
Sciences Direction
Bioconcentration factors (BCF) for regulatory purposes are usually determined by
fish flow-through tests according to TGD OECD 305. Fish bioaccumulation studies
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are time consuming, expensive, and use many laboratory animals. Alternative
methods that replace the use of fish for BCF testing would therefore be of value.The
aim of this study was to investigate whether the freshwater amphipod Hyalella
azteca can be used as alternative test organism for bioaccumulation studies,
providing the opportunity to explain bioaccumulation from water
(bioconcentration). Nine compounds of different lipophilicity (logKow 3.81-6.92)
were tested under flow-through conditions to determine steady-state and kinetic
bioconcentration factors (BCFss and BCFk). The following substances were tested:
hexachlorobenzene, ortho-terphenyl, benzo(a)pyrene, methoxychlor,
1,2,3-Trichlorbenzol, 2,4,5-Trichlorphenol, PCB 153, PCB 77; DB[a,h]anthracene.
The results were compared with fish BCF estimates for the same compounds
described in the literature. We could show that any of the compounds tested have no
potential for bioaccumulation in H. azteca while being bioaccumulated in fish, i.e.
no “false negative” prediction of bioaccumulation in fish. This means that the H.
azteca bioaccumulation test could be, which needs to be confirmed by further
testing, an appropriate test to predict no significant (BCF < 500) and/or no B-vB
classification (BCF < 2000) in the standard fish test. Bioaccumulation studies with
H. azteca support laboratory animal welfare considerations using a non-vertebrate
species, improve efficiency and reduce costs for BCF-testing.
WE227
Development and application of sediment bioaccumulation tests for
freshwater benthic invertebrates
L.A. Sidney; N. Diepens, Wageningen University / Department of Aquatic Ecology
and Water Quality Management; X. Guo, Peking University / College of urban and
environmental science; A.A. Koelmans, Wageningen University / Aquatic Ecology
and Water Quality Management Group
The variability in bioaccumulation and the relative importance of uptake routes of
chemicals across benthic species with different traits is insufficiently understood.
We measured and modelled bioaccumulation of PCBs for Chironomus riparius
(Arthropoda), Hyalella azteca (Crustacea), Lumbriculus variegates (Annelida) and
Spharium corneum (Mollusca). We deployed a novel battery test procedure using
multiple enclosures in one aquarium, which maximized equality of exposure for the
four species, such that the remaining variability was due mostly to biological traits.
The relative importance of uptake from either pore water or sediment ingestion was
manipulated by using 28 d spiked standard OECD sediment with low (1%) and
medium (5%) OM content and one year spiked (aged) sediment with medium OM
content. The ranges in the magnitude of biota sediment accumulation factors
(BSAF) were C. riparius (3-10) < S. corneum (10-17) ≤ L. variegatus (7-61) ≤ H.
azteca (5-114). The high and highly variable BSAF values challenge the presumed
value of 1-2 typically employed in ecological risk assessment schemes, and may
limit the adequacy of addressing exposure from the pore water only. We argue that
enclosure-based battery tests and mechanistic BSAF models improve the quality of
the exposure assessment in whole sediment toxicity tests.
WE228
A toxicokinetic study of specifically acting and reactive organic chemicals for
the prediction of internal effect concentrations in Scenedesmus vacuolatus
C. Vogs, Department Bioanalytical Ecotoxicology; A. Kühnert; C. Hug, Helmholtz
Centre for Environmental Research / EffectDirected Analysis; E. Kuster,
Helmholtz Centre for Environmental Research (UFZ) / Department of
Bioanalytical Ecotoxicology; R. Altenburger, UFC Centre for Environmental
Research / Department of Bioanalytical Ecotoxicology
Abstract The toxic potency of chemicals is determined well by using the internal
effect concentration accounting for differences in toxicokinetic processes and
mechanisms of toxic action. This present study examines toxicokinetics of
specifically acting and reactive chemicals in the green algae
Scenedesmus vacuolatus by using an indirect method. Concentration depletion in
the exposure medium was measured for chemicals of lower (log Kow < 3:
isoproturon, metazachlor, paraquat) and moderate (log Kow 4-5: irgarol, triclosan,
N-phenyl-2-naphtylamine) hydrophobicity at seven time points over 240 min or
360 min. Uptake and overall elimination rates were estimated by fitting a
toxicokinetic model to the observed concentration depletions. The equilibrium of
exposure concentrations was reached within minutes to hours or was even not
observed within the exposure time. Kinetics of bioconcentration cannot be
explained by the chemical’s hydrophobicity only, but influencing factors such as
ionization of chemicals, an ion-trapping mechanism or the potential susceptibility
for biotransformation are discussed. Internal effect concentrations associated to
50% inhibition of Scenedesmus vacuolatus reproduction were predicted by linking
the bioconcentration kinetics to the effect concentrations which ranged from 0.048
to 7.61 mmol/kg for specifically acting and reactive chemicals. Knowing the
time-course of the internal effect concentration may help to understand toxicity
processes like delayed toxicity, carry-over toxicity or mixture toxicity in future
studies. Keywords: Internal dose; Bioconcentration factor; Critical body burden;
Toxicokinetic-toxicodynamic modeling
WE229
To concentrate or to flux?
N.W. van den Brink, Wageningen University / Dept of Toxicology; M.M. Pereira,
CEH; R.F. Shore, Centre for Ecology & Hydrology (NERC)
The quality of our environment can be assessed by various monitoring approaches,
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the results of which provide a yardstick against which to quantify change. Results of
monitoring activities are generally based on chemical concentrations in
environmental compartments and/or selected biological species. However,
measurements in different compartments of ecosystems may indicate contradictory
trends and it is essential to understand whether concentrations reflect fluxes or
environmental load if we are to interpret correctly how environmental inputs and
quality are changing. In the presentation we will discuss examples of contrasting
trends in concentrations of organohalogen compounds, where declines have been
detected in pelagic feeding seabirds but concentrations in benthic and terrestrial
organisms have remained stable or even increased. These examples provide
evidence that observations on pelagic organisms in marine systems may reflect
inputs of contaminants in the system (fluxes), while concentrations in benthic and
terrestrial organisms reflect burden or load. Based on this, we propose that
consideration should be given to the kinetics of the environmental fate of
contaminants when selecting receptors for monitoring. The use of flux-based data
may be more appropriate in cases where environmental contaminants may not have
reached their final environmental sink and/or when detecting changes in inputs is a
primary goal. However, monitoring flux-based concentrations may not predict
changes in risk for organisms that are primarily exposed to “load” concentrations.
Thus, there may be a need for the development of additional concepts for
environmental quality criteria where overall environment is a protection goal.
WE230
Exposure characterization of pesticides and primary metabolites in
groundwater and human sweat
C. Sweeney, Dalhousie University / Community Health and Epidemiology; J. Kim,
Dalhousie University / Community Health Epidemiology; C. Ryan, University of
Calgary / Geoscience and BSc Environmental Science Program; J. Guernsey,
Dalhousie University / Department of Community Health and Epidemiology
PEI produces over 30 percent of Canada’s total potato production annually.
Correspondingly, pesticide use in PEI is substantial, with as many as 20 different
pesticides applied to potato crops each season. Several of these pesticides are
classified as “probable human carcinogens” by the U.S. Environmental Protection
Agency. Pesticides can leach into the highly permeable, fractured sandstone
aquifer, contaminating the sole source of drinking water for PEI residents.
Although assumed to be minimal, the degree of exposure to pesticides in PEI
groundwater is largely unknown. Moreover, the quantitative characterization of
pesticide disposition in the body remains unknown. It is hypothesized that
considerable amounts of pesticides and their metabolites are excreted in sweat of
exposed individuals. The primary objective of this study is to characterize exposure
to pesticides and their degradation products/metabolites in groundwater, air, soil
and exposed individuals in PEI. To gain greater insight into the exposure
characterization of pesticides in the environment and human body, fate and
transport of parent compounds and their breakdown products will be examined in
PEI environmental samples. The role of eccrine sweat glands in ridding the body of
bioaccumulated pesticides will also be investigated through identification and
quantitation of pesticides and key metabolites in sweat of exposed individuals;
pesticide concentrations in sweat will be compared to those in urine and blood
samples of participants. This work will have significant implications for
establishing an effective and feasible course of action to reduce or eliminate
unacceptable risks associated with environmental pesticide exposure. Future
investigations of pesticide bioaccumulation may involve analyses of other
biological samples, such as breast milk, hair and nails. Regular sauna therapy could
substantially reduce the amount of pesticides that may have bioaccumulated in
tissues after years of exposure. Ultimately, pesticide excretion in sweat may be a
vital means of eliminating deleterious pesticides that may otherwise accumulate in
the body over time and may ultimately lead to the development of cancers.
WE231
A comparative study of bioaccumulated pesticide and metal levels in fish from
two polluted freshwater dams in South Africa utilised by subsistence,
recreational and commercial fishermen.
I. Barnhoorn, Zoology; J.C. Van Dyk, University of Johannesburg; I. Wagenaar,
University of Johannesburg / Zoology
During recent years fish has become an important source of food and especially as a
protein source for communities staying in the vicinity of dams with unrestricted
access to water. Most of these are subsistence fishermen providing for their families
and sometimes they sell fish as a source of income. Between 2005 and 2010 four
scientific papers were published on the pesticide and metal concentrations in
muscle tissue of the Mozambique Tilapia, Oreochromis mossambicus, and
sharptooth catfish, Clarias gariepinus, from the Albasini Dam (AD) and the
Roodeplaat Dam (RDPD). Studies regarding organic and inorganic pollutants in
fish muscle since then are non-existent or for RDPD limited. During the most recent
study at the AD we found that muscle tissue screened positive for a plant growth
regulator; DIPN, a N,N-Dimethylalkanamide; Hallcomid M-8-10; 4,4-Bipyridine
(Paraquat precursor) and an organochlorine; methoxychlor metabolite. This finding
is expected because the AD is situated in an area where agricultural and municipal
activities are common in the tributaries feeding the dam. Surprisingly the muscle of
fish from the RDPD, situated close to an urban area contained traces of the
pesticides lindane, aldrin and dieldrin as reported from a previous study. The results
from the current study showed water samples from RDPD had concentrations of
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DDT and metabolites, chlorpyrifos, cis-chlordane, trans-chlordane, dieldrin and
aldrin for example. It can therefore be expected that there could be bioaccumulated
levels of the same contaminants in fish tissue. Previous human risk analyses (HRA)
at both AD and RDPD were a first off and it was recommended that follow-up
HRA’s be conducted to verify these findings. The results will also allow for the
establishment of guidelines for safe fish consumption by humans as well as
regulation of harvesting intensity at AD and RDPD.
WE232
Magnetic properties of the lichen Pseudevernia furfuracea transplanted near
a cement plant in NE Italy
D. Kodnik, University of Trieste / Department of Life Sciences; A. Winkler,
National Institute of Geophysics and Volcanology; F. Candotto Carniel, Univerity
of Innsbruck / Institute of Botany; M. Tretiach, University of Trieste / Department
of Life Sciences
The magnetic properties of transplanted samples of the epiphytic lichen
Pseudevernia furfuracea (L.) Zopf have been analyzed in the framework of a
biomonitoring study inNE Italy focused on a cement plant. The lichen transplants
were exposed for 2 months in 40 sites distributed all around the cement plant: 37
sites were located at the knots of a700 mstep grid covering agricultural, forest and
urban areas and a large industrial zone, and 3 sites were located in nearby urban
centers. The samples were analyzed for their elemental content by ICP-MS after a
mineralization procedure, and the main magnetic parameters were measured with a
AGICO MFK1 susceptibility meter coupled to a CS-3 furnace and a Princeton
Micromag Magnetometer in VSM or AGM operating mode. The elemental analysis
of the exposed samples revealed a limited impact of the cement plant on the
territory, while that of the industrial zone seemed to be generally stronger. The
elemental concentration dataset was in substantial agreement with that of the
magnetic properties. The cement plant did not have a significant impact on the
magnetic properties of the lichens transplanted in the surrounding areas as well. The
samples from the industrial area had the highest values of magnetic susceptibility
and of saturation/remanent magnetization. The magnetic mineralogy was
reasonably uniform throughout the whole set of samples, and was dominated by
magnetite in a broad grain-size range. The magnetic mineralogy of the sample
nearest to the cement plant was not distinguishable from that of the other lichen
samples and did not seem to be clearly linked to the cement therein produced nor to
the dusts entrapped by the filter bags of the bag-type dust collector placed inside the
chimney above the furnace of the cement plant. The implications of the magnetic
characterization of samples on the interpretation of distributional patterns of the
air-born particulate matter rich in metals are thoroughly discussed.

Challenges in Wastewater Treatment and Reuse and the
Agricultural Use of Manures and Biosolids (P)
WE233
Qualitative and quantitative determination of diclofenac and other
pharmaceuticals compounds in the WWWTs of Alcantarilla and Mula
(Murcia)
C. Fernández-López, UCAM; J. Guillén, J. Padilla, G. Caravaca, UCAM Catholic
University of Murcia; A. Lahora, ESAMUR Regional Entity for Sanitation and
Wastewater Treatment in Murcia Region; J. Parsons, University of Amsterdam /
IBED
The presence of certain pharmaceuticals in grounds and surface waters is a serious
environmental problem as these compounds are biologically active and could affect
non-targeted and potentially susceptible species. The occurrence of
pharmaceuticals in the environment indicates incomplete removal of these drugs
from municipal wastewater treatment plants (WWTPs). The first objective of this
proposal is to identify and quantify diclofenac and other pharmaceutical
compounds in WWTPs of Alcantarilla and Mula to know the influence of these
compounds in the acuatic ecosystems. The second objective is to evaluate the
relative efficiency of different technologies in eliminating diclofenac and other
pharmaceuticals compounds and finally to verify if the averaged concentrations of
pharmaceuticals in the studied WWTPs could be extrapolated from commercial
sales and consumption data. Influents and effluents wastewater in the WWTPs were
sampled on one week (5 days consecutive) of February. Pooled samples were
collected over a period of 24 hours in automated samplers. Compound
concentrations were quantitatively determined with HPLC-DAD. WWTPs of
Alcantarilla works with Activated sludge – Double stage, Lamination, Coagulation,
Floculation, Sand filters (SF) and Ultraviolet disinfection (UV) while WWTPs of
Mula works with Activated sludge – Extended aeration, Lamination, Coagulation,
Floculation, Disc filters and Ultraviolet disinfection (UV).
WE234
Screening treated wastewater for pharmaceutical emerging contaminants
under high temperature and saline conditions
D. Nabi, R. Algaoud, D. Tewolde, J. Rodriguez, Masdar Institute / iWater; F.
Ahmad,
United Arab Emirates (UAE) is one of the world’s most highly water stressed
countries. Currently, major cities in the UAE depend on energy-intensive
desalination technology for water production, which results in a significant
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environmental footprint. At present, treated wastewater meets less than 10% of Abu
Dhabi city’s total water demand indicating a substantial room for improvement
with respect to water reuse. We have begun work leading to the sustainable and safe
reuse of the treated wastewater in Abu Dhabi, UAE. The recycling of treated
wastewater, especially for possible unrestricted end-use, demands a thorough
characterization of baseline water quality leading to comprehensive human health
and environmental risk assessments for different end-use scenarios. As a first step
of this effort, we are screening treated wastewater for emerging contaminants such
as pharmaceutical compounds. Initial screening is being conducted using
time-weighted passive sampling followed by UPLC-MS/MS and
derivatization-GC-MS. In this paper, we report the occurrence of pharmaceutical
micropollutants or emerging contaminants in the influent, effluent and sludge
samples. We also explore the possible effect of high temperature and salinity
conditions in UAE on the occurrence of these chemicals by comparing to reported
occurrence in colder regions of the world. Keywords: Emerging
contaminants,treated wastewater reuse, screening, UPLC-MS/MS
WE235
Seasonal changes in the removal efficiencies and concentrations of
pharmaceuticals and personal care products (PPCPs) in wastewater and
receiving soils (Jerez de la Frontera, SW Spain)
M. Biel, Department of PhysicalChemistry; c. corada, University of Cadiz /
PhysicalChemistry; E. González, University of Cadiz / Department of
PhysicalChemistry; L. Candela, Polytechnic University of Catalonia; P. Lara,
Stony Brook University
Clean water is a key resource for a series of activities, such as agriculture, power
generation, and public and industrial supplies. However, wastewater generated by
these activities is released into the environment and may represent a potential risk to
ecosystems and even human health depending on the presence of certain types and
levels of contaminants. This study is focused on pharmaceutically active
compounds (PhACs) and personal care products (PCPs), two classes of emerging
contaminants (which include commonly used medicinal, cosmetic, and personal
hygiene products) that have been widely detected in surface waters over the last
years. We have monitored the concentrations of both PhACs and PCPs (both
classes also included in the term PPCPs) in influent and effluent wastewater
samples from a sewage treatment plant (STP) at Jerez de la Frontera (SW Spain)
over a period of 1 year. Overall, simultaneous analysis of 84 pharmaceuticals and
118 PCPs (and some regulated contaminants such as pesticides or polycyclic
aromatic hydrocarbons) was performed by means of two methods relying on
solid-phase extraction (SPE) - liquid chromatography/mass spectrometry (LC/MS)
and stir bar sorptive extraction (SBSE) - gas chromatography/mass spectrometry
(GC/MS), respectively. Most target compounds (> 60%) were frequently detected
in influent wastewater samples. The highest concentrations were detected in winter
and autumn, probably due to lowest biodegradation rates at lowest temperatures. In
spite of the Jerez de la Frontera STP showing high removal efficiencies for most
chemicals (> 90%), 60 of them were always detected in the final effluent. The
highest concentrations here were observed for acetaminophen, caffeine, ibuprofen,
galaxolide, OTNE and tonalide, showing average concentrations of 92.9, 75.9,
22.8, 4.0, 2.1, 0.2 μg L-1, respectively. Some target PPCPs such as ketoprofen,
diclofenac, nitro musks and galaxolide also showed removal efficiencies that were
extremely low (< 10%). Additionally, we carry out several sampling campaigns to
collect soils samples from the area, where effluent wastewater from the STP is used
for irrigation. Many of the same compounds often detected in effluent samples
detected at concentrations between < 1 and 25 ng g-1 in these soils samples.
WE236
Metoprolol Metabolites in Microcosm Experiments, Wastewater and Surface
Water
A. Sippel, J.E. Yanez Heras, University of Tuebingen / Environmental Analytical
Chemistry Center for Applied Geosciences; C. Zwiener, Environmental Analytical
Chemistry, Center for Applied Geoscience, University of Tuebingen / Geosciences
Metoprolol is a frequently prescribed drug of the therapeutic class of betablockers
used in the treatment of diseases of the cardiovascular system (e.g. hypertension).
Its occurrence in wastewater treatment plant effluents and surface waters and its
ecotoxicological potential reveals metoprolol as an emerging environmental
contaminant. However, the occurrence and fate of metabolites and transformation
products of metoprolol in the environment and in water treatment is not well
described since mostly analytical methods and pure standards are missing.
Therefore new approaches to predict, produce and characterize transformation
products and metabolites are highly interesting. In this context electrochemistry
(EC) with LC mass spectrometry (LC-MS) has been used for the simulation of
enzymatic biotransformation products in living organisms and mainly applied to
mimic metabolic pathways in pharmaceutical research. In this work we applied
electrochemical flow-through cells (EC) with graphite and diamond electrodes and
LC-high resolution mass spectrometry (LC-Q-TOF) to synthesize and characterize
metoprolol transformation products (TPs) and to compare the results with those of
microcosm experiments and samples from wastewater treatment plants (WTP) and
surface water. 25 TPs have been found by electrochemical synthesis and
characterized by their mass fragmentation by Q-TOF-MS. Among them are known
human metabolites formed by O-demethylation, N-dealkylation,
alpha-hydroxylation and oxidation, but also multiply hydroxylated TPs formed by
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OH-radical mediated reactions at the diamond electrode. 11 of these TPs have been
also found in WTP effluents and in microcosms inoculated with microorganisms
from a wastewater impacted river sediment. Only two TPs of a WTP and the
microcosms didn´t occur in the EC experiments. 5 TPs have been found in surface
waters downstream of a WTP. The results reveal degradation pathways which can
be easily transferred to other betablockers (e.g. bisoprolol, atenolol) and that
EC-LC-MS is a suitable approach to detect new metabolites and transformation
products in environmental samples.
WE237
Antibiotic residues in the polish coastal zone - conclusions from 5 years study
K. Pazdro; g. siedlewicz, IO PAN / Marine Chemistry and Biochemistry
Department; M. Borecka, University of Gdansk / Chemistry Department; A.
Białk-Bielińska, Faculty of Chemistry University of Gdańsk / Department of
Environmental Analysis; P. Stepnowski, University of Gdansk / Faculty of
Chemistry
In the course of last decade pharmaceuticals have been recognized as relevant
environmental contaminants. Special attention should be paid to antibiotic residues.
Their continuous input to the environment may strongly affect bacterial populations
and induce biological effects in nontarget organisms, potentially disrupting
ecosystem processes. Seas can be seen as the final sink of the most persistent
antibiotic residues, however the availability of data on antibiotic concentrations in
marine environment is still limited. This is particularly true for the Baltic Sea, the
sea with large, highly populated catchment area, especially in its southern part.
Sediment and water samples were collected during r/v “Oceania” cruises in
2010-2014 period from various locations in the southern Baltic Sea along the polish
coast. More than 120 samples were analysed for presence of sulfonamides,
trimethoprim, quinolones and tetracyclines. The procedures for the analysis of
target compounds applied solid-liquid extraction, SPE disks and tandem SPE
technique for isolation, enrichment and clean-up and liquid chromatography
coupled with tandem mass spectrometry (LC-MS/MS) with electrospray ionization
for final quantitative and qualitative analysis. The validation parameters of the
developed procedures showed good precision and accuracy with method limits of
quantification ranging from 0.29 to 3.71 ng?g-1 d.w. (sediment) and from 0.5 to 10
ng?dm-3. 14 compounds were identified in the samples at concentration levels of a
few to tens ng?g-1 d.w. of sediment and of a few to tens ng? dm -3.The occurrence
frequency differed significantly among the compounds. The most frequent
compounds were: trimethoprim, sulfametoxazol, oxytetracycline, enrofloxacin and
sulfachloropirydazine. In general, these compounds revealed also the highest
concentrations. Occurrence of the identified antibiotics was characterized by high
spatial and temporal variability. The results indicate contamination of polish coastal
waters and sediments by antibiotic residues. Consequently, the studies should be
continued to establish more extensive chemical database on antibiotics and their
degradation products in the Baltic Sea area. More detailed ecotoxicological studies
should be also developed to assess more accurately ecological risks related to the
presence of antibiotics residues in the Baltic ecosystem.
WE238
Diazinon and cypermethrin concentrations in wastewater and sludge samples
V. Jones; M. Gardner, Atkins Ltd; B. Ellor, UKWIR
Diazinon and cypermethrin are key components of products used by farmers to
control pests on sheep (a process known as ‘sheep dipping’). The European
Commission Water Framework Directive and Priority Substances Directive set
stringent environmental quality standards (EQS) for diazinon and cypermethrin
concentrations, due to their high toxicity to aquatic organisms. As part of a wider
programme of monitoring (the Chemical Investigations Programme),
measurements of cypermethrin and diazinon were taken in water (influent, effluent
and throughout the treatment process) and sludge samples from seven wastewater
treatment works (WwTWs) across the UK. Despite high removal between influent
and final effluent, cypermethrin concentrations in water samples from all works
were several orders of magnitude higher than the relevant EQS. This suggests a
significant risk of non-compliance with the cypermethrin EQS in receiving waters.
Diazinon removal between influent and final effluent was lower than that for
cypermethrin, while diazinon concentrations in final effluent samples were
above/close to the relevant EQS. Cypermethrin and diazinon concentrations in
water samples were significantly higher at one of the sampling sites compared to all
other works sampled; this was a site known to receive inputs from the wool textiles
industry. Concentrations of cypermethrin and diazinon in sludge were below the
limit of detection (0.1 µg/l) in the vast majority of samples collected in all WwTWs
apart from the site affected by wool textile inputs. This comprehensive data set has
contributed to our understanding of the presence of sheep dip chemicals in
wastewater and sludge.
WE239
Untreated sewages as source of NSAIDs in the Río de la Plata river in Buenos
Aires, Argentina
M.N. RODRIGUEZ MOREYRA, NATIONAL UNIVERSITY OF LANUS /
Department of Productive Development and Technology GAU; G. STERNIK,
Sciences Biolab; S.O. Demichelis, Urban Environmental Management / DDPyT
The presence of medicines in the environment has become a recent research topic.
Non-steroidal anti-inflammatory drugs are weak acids acting by reversible or
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irreversible inhibition of one or both isoforms of the cyclooxygenase enzymes,
COX-1 and COX-2, involved in the synthesis of different prostaglandins from
arachidonic acid. Acetaminophen, aspirin, and ibuprofen are the most commonly
used NSAIDs in Argentina (20%, 28%, 50% respectively). Generally, a small
portion (1 to 10%) of the ingested are excreted unaltered in urine bur some of them
could vary from (28 to 60%). In consequence and due to the lack of sewage
treatment most of these NSAIDs are expected to be present in the freshwater of the
Río de la Plata basin in significant quantities. We evaluated the 3000 surveys that
were conducted in streets which included information about 5 age groups evenly
distributed (X + SD : 20.0 + 1.57) whom were asked about the use of
pharmaceuticals in order to relieve general (17.4%), osteo & joints pains (11.2%) or
fever (10.3%) in a period of 30 days before the survey (% answered positively);
28.3% of total surveyed respondents said they had used at least one NAIDs during
the period and 4.6% used two different classes and 0.4% used three. An estimation
of the annual contribution in Metropolitan Area of Buenos Aires is presented. An
extrapolation was perform considering the area served with cloacae sewage, the
population size connected to the sewage system, the age pyramid, the average use
of each NSAIDs during one month, the diary intake according average weight in
each group and duration of treatment, the rate of degradation and the no
metabolized excretion rates. Each estimated burden entering annually from cloaca
to the river is listed as follows: ibuprofen 1958, aspirin 1388, acetaminophen 656,
dipirona 36.0, tramadol 8.28, diclofenac 4.19, ketorolac 0.83, piroxicam
0.62, meloxicam 0.28 and naproxen 0.28 kg/year. The presence of some of these
compound were found solved in the water. Many non-target river organisms
possess human- and animal-alike metabolic pathways, similar receptors or
biomolecules; therefore resulted therefore exposed to these active substances
released creating new hazards for the ecosystem equilibrium. Since drinking water
is obtained by treatment from water coming from the same river, and tides act as
hydraulic cup, it would not be surprising a rise in risks of NSAIDs traces presence
in drinking water.
WE240
Occurrence of perfluoroalkyl acids in water samples from Vojvodina - the
Serbian northern province
B. Skrbic, Faculty of Technology, University of Novi Sad / Faculty of Technology;
I. Antic, N. Durisic-Mladenovic, University of Novi Sad Faculty of Technology; K.
Kadokami, The University of Kitakyushu
Concerns about the potential environmental and toxicological impact of long-chain
perfluoroalkane sulfonic acids (PFSAs) and perfluoroalkyl carboxylic acids
(PFCAs) have led to the phasing out the production of perfluorooctane sulfonic acid
(PFOS) and its precursors. As the result, PFOS and related substances based on
PFOS have been listed under Annex B (restriction of production and use) of the
Stockholm Convention in 2009. Although the occurrence of perfluoroalkyl acids
(PFAAs) in various environmental matrices has been vigorously investigated in the
developed countries of the world, to the best of our knowledge there is no study on
PFAAs in surface, ground and waste waters of the Vojvodina Province, the Serbian
northern part. In order to address this knowledge gap, it has been undertaken a
comprehensive survey of 12 PFAAs, which included 9 PFCAs and 3 PFSAs in
collected samples of waste waters discharged directly to the biggest river flowing
through Serbia - the Danube River, surface waters down and up stream of the
discharged points along the Danube River and ground waters. The total number of
water samples analyzed during this survey was 40. The waters samples were
extracted by solid-phase extraction (SPE) with Oasis HLB (225 mg) cartridges and
analyzed using ultra-high performance liquid chromatography coupled with tandem
mass spectrometry (UHPLC-MS/MS) equipped with a PFC-free Thermo Scientific
Accela LC system in order to minimize background contamination of analyzed
samples with perfluorinated compounds. The obtained results were used in order: to
give an overview on the occurrence of PFAAs in Serbian water samples; to provide
a national wide profile of PFAAs level; to find potential sources of PFAAs, to
compare the determined levels of PFAAs with the ones found in the other countries
and to assess the potential risk of PFAAs on human. Key words: perfluoroalkyl
acids, water, occurrence, Serbia Acknowledgment Part of this investigation is
realized through EU COST ACTION ES1403-NEREUS and JSPS (Japan Society
for the Promotion of Science) Invitation Fellowship Program for Research in Japan,
2014, and supported by Secretariat for Science and Technological Development of
the Province of Vojvodina.
WE241
Assessment of acute and chronic toxicity in real MWTP effluents treated by
different AOPs
S.M. Cuevas, I. Oller, CIEMATPlataforma solar de Almería; M. Llorca, IDAEA,
CSIC; C. Sabater, Universidad de Valencia; M. Castillo, Universidad Politecnica de
Valencia; S. Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water
Quality; A. Agüera, University of Almería / Chemistry and Physics; M. Petrovic,
ICRA; P. Fernández-Ibáñez, S. Malato, Plataforma Solar de Almeria-CIEMAT
Acute and chronic toxicity has been evaluated on samples coming from direct
treatment of Municipal Wastewater Treatment Plants (MWTP) effluents (denoted
by VCF1) and concentrates obtained by Nanofiltration (NF) membranes of a real
MWTP effluent (denoted by VCF4). MWTP effluents were treated by solar photoFenton process and ozonation at pilot plant scale under different operating
conditions to reach 90% of micro-contaminants elimination: i) Solar photo-Fenton
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(0.1 mM Fe(II) and 50 mg/L H2O2) at pH 3 for VCF1 and VCF4; ii) Solar
photo-Fenton at neutral pH with EDDS as complexing agent of iron (Fe(III):EDDS
(1:2), 0.1 mM Fe(III), 0.2 mM EDDS for VCF1, 0.2 mM Fe(III), 0.4 mM EDDS for
VCF4 and 50 mg/L H2O2); iii) Ozonation with an inlet ozone concentration of 2.4
gO3/h at pH 8. Actual micro-contaminant concentration was monitored by
LC/MS/MS (Qtrap 5500). At the end of each tested treatment residual trace of
micro-contaminants were observed, mainly 4-AA, 4-FAA, carbamazepine, nicotine
and sulfamethoxazole. Acute and chronic toxicity of these samples is compared
with toxicity of the parent effluent of the MWTP. Vibrio fischeri and cladoceran
Daphnia magna were selected as test species for analyzing acute toxicity after
30min and 48h of exposure, respectively. Daphnia magna was selected as the key
bio-test for measuring chronic toxicity after 21 days of exposure. In addition, a
photographic study was carried out at the end of chronic analyses where changes in
the morphology of Daphnia magna due to stress conditions suffered
(ciclomorphosis) were observed. Solar photo-Fenton process under optimal
conditions (pH 3) involved lower toxicity than untreated MWTP effluent,
indicating the effectiveness of this tertiary treatment. Toxicity in the sample treated
at neutral pH was higher when the EDDS was present at 0.4mM. Higher values of
acute and chronic toxicity were measured in samples coming from ozonation. In
general, chronic toxicity results showed larger size in exposed females compared to
control females and even stimulation commissioning females from untreated
samples has been also observed. Finally, decline of mortality in dilute samples (1/2)
was high coming to get irrelevant except in the end samples of ozonation.
WE242
Ecotoxicological evaluation of treated wastewater and sewage sludge for
sustainable use in land management: conclusions from a tiered
bioassays-based approach.
E. Richter, ECT Oekotoxikologie GmbH / Aquatic Ecotoxicology Goethe
University Frankfurt Main; A. Coors, ECT Oekotoxicologie GmbH
Municipal wastewater comprises valuable nutrients but at the same time a mixture
of industrial chemicals, biocides, personal care products and pharmaceuticals. As
many of these constituents are only partly degraded during wastewater treatment,
their more hydrophilic residues remain in the water phase (effluent), whereas their
more lipophilic residues sorb to the particulate phase (sewage sludge). Thus, when
reusing treated wastewater and sewage sludge in agricultural and landscape
management, associated micropollutants may enter and potentially deteriorate the
receiving environment. A shortcoming today is that these risks are addressed
separately by different legal frameworks, for a limited number of contaminants and
isolated for each ecosystem. The present work aimed at assessing the integrated
effects of reusing treated wastewater and sewage sludge on land to the environment
by applying a tiered experimental approach. Single wastewater-born substances,
samples from semi-field experiments and from prolonged field-scale studies were
tested for their ecotoxicological effects on representative organisms. As model
substances, three azoles and a quaternary ammonium compound were selected,
representing different routes of consumption while also differing in behaviour
during wastewater treatment. Ecotoxicity was assessed using standard acute and
chronic aquatic and terrestrial bioassays. The model substances exhibited high
phytotoxicity in water, while their effect concentrations covered a broader and
differently ranked range in soil. Effects were not significantly reduced by
sludge-amendment to soil. While no risks would be expected from realistic sludge
or wastewater application rates, a deterioration of the terrestrial habitat quality
cannot be excluded on the long-term. Semi-field experiments on the reuse of treated
wastewater supported evidence that soil passage partly improves the habitat quality
of wastewater but that this may come at the cost of deteriorating habitat quality of
some soils and for some organisms. Thus, it should be carefully decided under
which conditions regarding land use and soil properties the benefits from reusing
treated wastewater and sewage sludge outweigh the possible deterioration of soil
quality. Overall, sewage sludge and treated wastewater constituents may affect both
compartments, water and soil, and should therefore be considered in an integrative
instead of isolated way.
WE243
Efficiently Assessing the Biological Activity of Treated and Untreated
Wastewater Using in vitro Cell-Based Assays
A.R. Petosa, McGill University / Chemical Engineering; R. Benoit, Chemical
Engineering; M. Marshall, McGill University / Chemical Engineering; L. Taylor,
McGill University; V.V. Yargeau, McGill University / Chemical Enineering
Municipal sewage treatment plants (STPs) in North America's Great Lakes Basin
are point sources for a broad assortment of potential toxins. The inability of STPs to
effectively remove anthropogenic materials (e.g., pesticides, pharmaceuticals,
personal care product ingredients) may have unforeseen health impacts and harm
aquatic organisms and ecosystems. Given the vast array of chemicals present in
municipal wastewater, regulating discharges based solely on compound specific
chemical analyses may not be sufficient to ensure STP discharge is free of
unwanted contaminants. While the removal of specific indicator compounds can be
determined with chemical analyses, the use of in vitro bioassays enables the toxicity
of aquatic matrices containing known and unknown materials to be assessed.
Herein, cell-based in vitro bioassays were employed to determine whether
environmental waters (STP influent, STP effluent, surface water) collected at three
STPs in Ontario, Canada's Great Lakes Basin potentially pose health risks. All
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samples underwent solid phase extraction and the extracts were then tested with
various bioassays including (i) the CellTiter 96® AQueous One Solution Cell
Proliferation Assay (i.e., MTS assay, Promega), (ii) the NRF2 luciferase
luminescence assay to monitor cellular antioxidant response, (iii) the ERα
CALUX® estrogen receptor assay (Biodetection Systems B.V., Amsterdam), and
(iv) the Nuclear Receptors 10-Pathway Reporter Luciferase Kit (Qiagen) to
investigate multiple pathway regulation in an MCF7 cell line. Indicator compounds
representing a broad range of compound classes commonly encountered in
environmental samples were also selected and their presence and removal at the
STPs was assessed. Outright cell death was found to be an uncommon occurrence.
However, it is evident that exposure to anthropogenic compounds in the extracts
impacts the different cell lines, resulting in varying levels of reporter gene
expression. Furthermore, chemical analyses demonstrate that the presence of
indicator compounds and compound removal efficiencies differ for the three STPs
investigated. The findings highlight the importance of employing multiple
bioassays to investigate specific and non-specific cytotoxic action, and cell
pathway regulation. Overall, combining bioassays with a thorough chemical
analysis provides a more complete picture of STP effectiveness in removing
emerging contaminants.
WE244
Combination of standardized ecotoxicological tests and in situ measurements
to characterize the effects of an effluent from a bio-refinery on a freshwater
ecosystem.
A. Bado-Nilles, UMRI SEBIO; N. Manier, P. Pandard, INERIS; C. Len, UTC
ESCOM; A. Geffard, Université de Reims Champagne Ardenne / Interactions
Animal-Environnement (IAE); S. Betoulle, Université de Reims; M. Bonnard,
Ecotoxicological Laboratory; J. Porcher, INERIS / UMRI SEBIO
The chemical industry is a very important economic sector in France with used
especially oil and their derivates. Nevertheless, the growing concern of economic
world and population contributed to the development of green chemistry notably
based on utilization of the biomass. The development of this new type of industry is
mediated through the generation of bio-refinery. These bio-refineries are able to
transform the agricultural and forest production to bio-energy and bio-product. The
present work aims to better understand the ecological and environmental impact of
green chemistry on freshwater ecosystem. In this context, some fish and shellfish
were caged during 21 days upstream and downstream a bio-refinery of derived
glycerin in order to identify potential immunotoxic and genotoxic effects. In the
same way, the environmental impact of bio-refinery effluent was characterized in a
regulatory context using standardized ecotoxicity tests (e.g mobility of Daphnia
magna, growth of the unicellular green algae Pseudokirchneriella subcapitata,
reproduction of Ceriodaphnia dubia). The results of this combined approach will be
discussed in the poster.
WE245
Whole Toxicity Assessment of Industrial and Sewage Effluent in Japan
T. Kusui, Toyama Prefectural University / Faculty of Engineering; Y. Itatsu,
Toyama Prefectural University / Faculy of Engineering; J. Jun, Toyama Prefectural
University / Faculty of Engineering
To manage the effluent quality, whole effluent toxicity (WET) testing has been
introduced in many countries such as USA, Canada, European countries and South
Korea. The feasibility of introducing the WET approach into the present regulatory
framework in Japan has been under discussion although the draft guidelines for
WET testing were released in March, 2013. To grasp the ecotoxic potential of
present effluents in Japan, five industrial and four sewage effluents in Toyama
Prefecture, Japan were subjected to three freshwater short-term chronic assays.
Tests comprised algal inhibition (Pseudokirchneriella subcapitata), crustacean
reproduction (Ceriodaphinia dubia), and fish embryo-larva (Danio rerio). Of five
industrial effluents, chronic toxic effects on alga, crustacea and fish were observed
in four, five and one samples respectively. No-observed-effect concentrations
(NOECs) equal to or less than 5% were found in five samples. Heavy metal and
basic substances were suspected as the causative factors from initial TIE. The
impact of one effluent after discharged into receiving water was assessed by field
survey, suggesting the need for improvement of removal efficiency of wastewater
treatment plant. As for the municipal effluent, the toxicity on algae was observed in
two samples. Residual combined chlorine was suspected as the causative substance.
The results of the study show the effectiveness of the whole effluent toxicity
approach to compensate the present shortcoming of wastewater regulation in Japan.
WE246
Ecotoxicological assessment of wastewater effluents discharges in the Bay of
Cádiz. Application of a tertiary treatment: Photobiotreatment
B. Diaz-Garduño, University of Cadiz / Physical Chemical Department; C.
Garrido-Perez, CACYTMAR University of Cadiz / Environmental Technologies
Department; J. Perales, CACYTMAR University of Cadiz / Department of
Environmental Technologies; M. Martin-Diaz, University of Cádiz Center for
Marine Science and Technology CACYTMAR / Chemical Physical
Wastewater effluents are widely recognized as a major source of environmental
contaminants. Most wastewaters are processed by municipal wastewater treatment
plants (WWTPs). Despite the legal requirement for WWTPs, effluents are still
considered important sources of pollution for both marine and freshwater
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ecosystems. Then sewage effluents are complex mixtures that are known to
compromise the health condition of aquatic organisms. Moreover, the
environmental repercussions of the discharge of disinfected effluents are still
poorly understood. The aim of this study was to determining the environmental risk
WWTPs´effluents that are discharged in the Bay of Cadiz (SW, Spain) before and
after the application of a detoxification treatment process:
photobiotreatment-microalgae culture. Three wastewater treatment plants that
discharge to the Bay of Cádiz were selected: La Barrosa (urban wastewater), Puerto
Real (urban-hospital wastewater) and El Torno (industrial wastewater). The
ecotoxicological assessment of selected effluents was performed applying
standardized and recommended short-term toxicity tests using four different
organisms and endpoints. Organisms from different trophic levels were chosen as
bioindicator species: the bioluminescence response in the bacteria Vibrio fischeri,
survival in early-stages of the fish Spaurus aurata, fertilization and embryo-larval
development in the sea-urchin Paracentrotus lividus and growth inhibition in the
microalgae Isochrysis galbana. Results obtained confirmed the suitability of the
use of the selected short-term toxicity tests to assess ecotoxicology of selected
effluents, being the sea urchin larval development and mortality in fish larvae the
most sensitive endpoints. The photobiotreatment significantly reduced effluents
ecotoxicity (p< 0.05). On the other hand, effluents from the different wastewater
treatment plants resulted to increase significantly toxicity (p< 0.05) after exposure,
since bacteria bioluminescence, survival, growth and reproduction were negatively
affected compared with control treatment. Different dilutions of the effluents were
analysed in order to propose the incorporation of these short of detoxification
treatments to decrease the short-term toxicity that the effluent discharge may cause
to the marine aquatic ecosystem of the Bay of Cádiz.
WE247
Biomarkers of exposure to whole and elutions of two industrials wastes on
Vicia faba and Lactuca sativa
S. Curieses; W.D. Di Marzio, Universidad Nacional de Lujan-CONICET; J.
Alberdi, UNLU; m. saenz, Universidad Nacional de Lujan CONICET
The use of bioassays to evaluate the toxicity of wastes is very important in order to
have a more direct and integrated estimate of environmental toxicity. Two
industrial wastes, one from foundry sand and the other from cosmetic production
were evaluated by means of physico-chemical parameters and exposure
biomarkers. Two approaches commonly used in testing of solid wastes may be
appropriate for evaluate the ecotoxicological potential of wastes. They are solid
phase and water extracts from waste (aqueous elutions). This approach is very
important because waster is considered the principal carrier of contamination. The
objective of the present study was to compare direct and non-direct approaches
using different bioassays and biomarkers in highest plants within a global strategy
of ecotoxicological assessment of two industrial wastes. Biomass growth, level of
lipid peroxidation, and antioxidative stress enzymes (catalase and peroxidase) were
assayed in Vicia faba roots for aqueous elutions. Root elongation and seed
germination in Lactuca sativa assays were performed for solid waste evaluation. A
large range of toxicity responses was obtained with the different endpoint analyzed.
Whereas root elongation was a sensitive biomarker for both wastes, level lipid
peroxidation was not modified regardless of the concentration assayed. The seed
germination was inhibited in a dose dependent manner by both wastes. The enzyme
activity was inhibited or stimulated according to waste and concentration. The
study highlights the importance of to perform a battery of bioassays and biomarkers
to assess the ecotoxicity of waste before to final disposal. Comparison of the
sensitivity of different endpoint analyzed allows choose the most suitable for
regulatory purposes.
WE248
Evaluation of hydric resources under influence of a refinery, by
ecotoxicological analysis integrated to environmental parameters.
M.M. ROBERTO, UNESP - UNIV ESTADUAL PAULISTA / Department of
Biology; M. Hoshina, Unesp - Institute of Biology / Biology; R.V. HARA, C.S.
ARAUJO, M.P. SILVA, UNESP - UNIV ESTADUAL PAULISTA / Department
of Biology; M.A. Marin-Morales, Unesp - Institute of Biology / Biology; D.D.
ANGELIS, UNESP - UNIV ESTADUAL PAULISTA / Department of
Biochemistry and Microbiology
The petrochemical industry uses large volumes of water and generates big amounts
of effluents. Some industries of this sector have been worrying about the
surrounding environment quality, attempting to reduce the impact by treating the
wastewater, as well as stimulating the biomonitoring. The largest oil refinery in
Brazil is located in Paulínia municipality, São Paulo State, between the Jaguari and
Atibaia rivers, which supply the cities of the region. This company gets water from
the Jaguari river, treats the wastewater and discharge it in the Atibaia river. The
aims of this study were: 1) evaluate the cytotoxicity, genotoxicity and mutagenicity
of several water samples collected from these rivers through Allium cepa and
Oreochromis niloticus tests; 2) evaluate those parameters, using the same
organisms, on the water samples collected at different stages of wastewater
treatment performed by the refinery from 2009 to 2013, and 3) correlate the
influence of the physicochemical factors on the endemic biota. The
physicochemical analyses were performed and showed that some parameters are in
disagreement with current law, affecting the water quality of these rivers.
Meteorological data were also registered and showed a correlation with the
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recorded cytotoxicity and genotoxicity effects, mainly in the early periods of
intense rainfall. The water collected at the refinery collection point and at the
upstream of the effluent discharge point have shown worrying toxicity levels,
which may be a strong evidence of the influence of other human activities. The
meteorological data showed defined hot and rainy seasons (spring and summer) and
cooler and drier periods (autumn and winter), which combined to the
physicochemical results, were useful to a better comprehension of the biological
results. From all the sampled results, a multivariate correlation analysis was
performed to determine the main environmental factors that may be directly related
to the effects obtained by biological assays. The results of this mathematical
method were satisfactory, especially when applied to the data obtained by tests
realized with more sensitive organisms, such as fish. From the results of this study
we warn that, in spite of the influence of the refinery being small on the biota and
the water rivers quality, the monitoring of this area must be constant.
WE249
Cytotoxic, genotoxic and mutagenic effects of humic acids from landfill
leachate in plants: an integrative approach using multivariate analysis
M. Morozesk, UFSCar / Departamento de Ciências Fisiológicas; M. Bonomo,
Universidade Federal do Espirito Santo / Departamento de Ciências Biológicas; I.d.
Souza, Federal University of Sao Carlos / Department of Physiological Sciences; L.
Rocha, I. Duarte, Universidade Federal do Espirito Santo / Departamento de
Ciências Biológicas; L.B. Dobbss, University of Vila Velha; E.V. Castro, M.W.
Lima, Federal University of Espirito Santo; M.N. Fernandes, Univeridade Federal
de Sao Carlos / Ciencias Fisiologicas; S. Matsumoto, Universidade Federal do
Espirito Santo
The increasing solid waste production is an important and emergent problem in
which landfill disposure represents the most common and appropriate alternative
for final disposal. Due to high organic and inorganic pollutant rates present in
landfill leachate, proper treatment and disposal methods of this residue becomes
extremely important in order to avoid soil and water contamination. Landfill
leachate sludge generated after biological treatment is mainly compound by humic
substances (HS) that has influence in plant metabolism. Among the HS, humic
acids (HA) are commonly study and presents several stimulatory effects in plants
due to liberation of bioactive molecules which can access receptors inside or
outside the cell. This study aimed to characterize HA extracted from landfill sludge
and assess the effects of different exposure doses in plants through chemical and
biological analysis, to elucidate the effects of this organic material and minimize
potential risks of using sludge in natura. Multivariate statistical methods were
applied to datasets using factor analysis (FA) and Spearman's rank correlation
coefficient. Landfill HA showed high levels of carbon and nitrogen which may
represent an important source of nutrients for plants. The activity of total ATPases
and H+-ATPases increased in plants treated with higher concentrations of HA
tested (2 mM C L-1). Additionally, cytogenetic alterations were observed on
meristematic and F1 cells such as nuclear abnormalities and micronuclei.
Multivariate statistical analysis was efficient to integrate data and provide an
overview of the physical, chemical and biological results. Thus, despite all
nutritional benefits of HA and its activation of plant antioxidant system, the
biological effects observed show concern levels of mutagenicity. Due to the residue
complexity the use of chemical, genetic and enzymatic analyzes was an important
tool for evaluating humic acid application in plants.
WE250
Irrigation with treated wastewater: insights into microbiological implications
in soil fertility and in human health
C. Becerra-Castro, CBQF - UCP / CBQF Centro de Biotecnologia e Química
Fina; A. Lopes, Faculdade de Engenharia - Universidade do Porto / LEPABE
Laboratório de Engenharia de Processos Ambiente Biotecnologia e Energia; I.
Vaz-Moreira, Escola Superior de Biotecnologia - Universidade Católica Portuguesa
/ CBQF Centro de Biotecnologia e Química Fina; E.F. Silva, Instituto Politécnico
de Viseu / Escola Superior de Tecnologia e Gestão; C.M. Manaia, CBQF Centro
de Biotecnologia e Química Fina; O.C. Nunes, Faculdade de Engenharia Universidade do Porto / LEPABE Laboratório de Engenharia de Processos
Ambiente Biotecnologia e Energia
A review of the current knowledge on soil and wastewater microbiology gives
unequivocal indications that the use of treated wastewater for irrigation, in spite of
the unquestionable benefits, may have adverse consequences on soil productivity
and fertility, and pose serious risks to the environmental and human health.
Information currently available shows that physicochemical alterations, such as the
increase of organic matter related pools, salinity and soil accumulation of
contaminants are frequently observed after irrigation with treated wastewater. The
soil microbiota, with a key role on its fertility and productivity, is also known to
respond to alterations imposed by wastewater irrigation, presenting an increase of
microbial biomass and activity and alterations in community structure. In spite of
these observations, the available literature shows that the effects on soil microbiota
are neglected when the implications of irrigation with wastewater are
discussed.\nThe medium and long term risks for human health posed by
wastewater irrigation must also be at the heart of any discussion on
wastewater reuse. The evidences reported so far highlight the importance of
the accumulation and propagation of biological contaminants in soils due to
wastewater irrigation. Indeed, numerous chemical contaminants, such as
384

pharmaceuticals and metals, can threaten the environment and human health.
Moreover, the mixture of these contaminants may have unpredictable
consequences. Biological contamination by human and animal pathogens,
phytopathogens and antibiotic resistant bacteria and their resistance genes
must also be taken into account, since once transported by wastewater, they
may proliferate and be transmitted over different environmental
compartments.\n\nStudies on the effects of wastewater irrigation on soil are
challenging, since direct cause-effect relationships can hardly be found. The
use of multi-parametric analyses and holistic studies may bring additional and
reliable insights into this problem. The maintenance of a rich and diversified
autochthonous soil microbiota and the use of treated wastewater with minimal
levels of potential soil contaminants are proposed as sine qua non conditions to
achieve a sustainable wastewater reuse for
irrigation.\n\n<strong>Acknowledgements: This work was financed by FCT
(PEst-OE/EQB/LA0016/2013, PEst-C/EQB/UI0511/2013) and produced under the
scope of COST Action ES1403-New and emerging challenges and opportunities in
wastewater reuse-NEREUS
WE251
Environmental Risk Assessment of Active Pharmaceutical Ingredients in Soils
with Emphasis on Wastewater Reuse Practices
K. Lees, Biogeochemistry Research Group; M. Fitzsimons, Plymouth University;
J.R. Snape, AstraZeneca UK Ltd. / AstraZeneca Global Environment; A. Tappin,
Plymouth University; S. Comber, Plymouth University / Environmental Science
Environmental Risk Assessments (ERAs) of active pharmaceutical ingredients
(API) are required as part of a marketing notification in Europe and North America.
However, an adverse environmental risk profile is not a barrier to approval or to
patient access to medicines. This ERA framework is predominantly focused on
assessing the risks that APIs pose to aquatic life. There are currently no
requirements for a soil risk assessment to be carried out on APIs which do not
strongly sorb to soils, i.e. those APIs with a log Koc < 4. However, in emerging
markets where sufficient infrastructure and/or waste management is lacking this
can lead to the direct discharge of poorly treated or untreated wastewater and/or
sludge being applied to agricultural fields. The fate of APIs in wastewater and
sludge used on soil has not received much attention and their fate is not well
understood in soil. It has been shown in other studies that these chemicals can be
present in the soil environment after irrigation with wastewater. The aims of this
work are to identify the sources, fate and movement of APIs to soils with particular
reference to industrialising countries and produce data to validate existing risk
assessment outcomes and to assist in further developing methodologies. Gaps in
understanding and exposure pathways of APIs in industrialising countries have
been identified as part of a literature review. Key areas addressed as part of this
review are (i) lack of knowledge of the amount and types of APIs being consumed,
leading to issues modelling concentrations in wastewater; (ii) API removal
efficiencies of sewage treatment plants ;(iii) movement of APIs to groundwater and
other water bodies and (iv) the uptake of APIs by crop plants in these areas due to
possible higher concentrations of APIs in wastewater/sludge. Further work as part
of this project will include partitioning and degradation studies in soil amended
with wastewater and sludge containing priority APIs. The potential outcomes of
this research are to provide data for modelling scenarios, to improve ERAs for APIs
in soil and to aid understanding of the gaps identified in research.
WE252
UNCSD Rio+20) FOCAL POINT ON INTERNATIONAL WATER
COOPERATION
D.P. Bindra, Civil Aviation / UNCSD Rio Focal Point
The paper aims at contributing to the elaboration of the water-related Sustainable
Development Goals and provide concrete guidance on the most pressing Libyan
water issues – drinking water, sanitation, waste water treatment, integrated water
development & management, international water cooperation, and innovative water
technologies needed for manmade river. After giving a background on Agenda 21
adopted at the UN Conference on Environment and Development in Rio de Janeiro,
Brazil, in June 1992 the paper focuses on effective ways to make cooperation
happen in the water domain. The best approaches to promote effective cooperation
at different levels are reflected on how to 'do better' in water cooperation. Based on
UNCSD Rio+20 Working Group Discussion Topics numerous Strategic Area in the
National Action Plan are identified: 1 Enabling environment, 2 Public-private
partnerships, 3. Inter-sector coordination 4. Implementation, 5. Advocacy,
6.Integration, 7. Promotion, 8.Monitoring and evaluation and 9 Research. A case on
Environment Aspects of the European Neighborhood Policy (ENP): Water Focus is
presented to demonstrate that how New Libya can avail ENPI Funding
opportunities for Environment/water related focus.
WE253
Scenarios of bacterial dispersion and climate change in the Marano and
Grado Lagoon (Italy)
I. Scroccaro, ARPA FVG / Osservatorio Alto Adriatico; G. Mattassi, ARPA FVG
For a successful aquaculture production diseases coming from virus, bacteria and
toxins from harmful algal blooms need to be controlled as much as possible.
Further, heavy rainy events due to climate change may affect the environment in
farming sites, increasing the risk of spreading of diseases, as well as the
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accumulation of pollutants by farmed species. Therefore, mitigation measures and
management tools are needed to ensure the development of sustainable aquaculture
and to decrease the health-related risks for consumers. In this context modeling may
be used as a scientific and technical tool to support the evaluation of water quality
and the effectiveness of mitigation measures. In the north-eastern part of Italy, in
the Friuli Venezia Giulia Region, the Marano and Grado Lagoon is the most
complex transitional ecosystem with the presence of important socio-economic
activities in the lagoon, such as traditional fishing and shellfish farming. Numerical
simulations of the Marano and Grado lagoon were performed for hydrodynamic
circulation, temperature and salinity behavior with the SHYFEM model, a shallow
water finite element model developed at ISMAR-CNR in Venice (Ferrarin et al.,
2010) and experimental data were used to calibrate the numerical model. The
numerical model SHYFEM may be applied also to support the traditional
monitoring methods and connect the information concerning the hydrodynamic
circulation with the microbiological parameters. In this study scenarios of bacterial
dispersion and climate change events in the Marano and Grado Lagoon are
investigated with the SHYFEM model. Many simulations have been performed
taking into account different input concentration values from the rivers discharging
into the lagoon and different survival times for the bacteria. Events of heavy rain are
prescribed as boundary conditions and increased water levels are imposed, too.
Results are obtained as concentration time series and maps of concentration, in
order to investigate the impact of the bacterial load coming from each river. Results
show that, due to particular meteo-marine conditions and in case of high input
concentration values, some rivers may influence the water quality in the shellfish
farming areas. References Ferrarin C. et al., 2010. Hydraulic zonation of the
lagoons of Marano and Grado, Italy. A modelling approach. Estuarine, Coastal and
Shelf Science, Vol. 87 (2010), pp. 561-572.
WE254
Impact of treated wastewater discharges on the assesment of antibiotic
resistance in the environment
C. DAGOT, ENSIL; P. Marie-Cecile, B. Olivier, Université de Limoges /
INSERM; C. Magali, Univesité de Limoges; G. Margaux, Université de Limoges /
INSERM
The spread of antibiotic-resistant bacteria is a growing problem and a public health
issue. Urban Wastewater and Hospital wastewater are considered to be sources for
antibiotic resistance dissemination by horizontal gene transfer. Mobile integrons
(MI) are genetic elements that acquire, exchange and express antibiotic-resistance
genes embedded within gene cassettes (GC). The spread of antibiotic resistance has
been monitored on a pilot site in France (http://www.graie.org/Sipibel/). It brings
together, in one wastewater treatment plant, effluent from the city (Bellecombe,
France), and the effluent from a hospital (CHAL, France). Sampling campaigns
were conducted on the two types of effluents, upstream and downstream biological
treatment facilities, until discharge point in the river (Arve, France). These
campaigns measurements were started before the start-up of the hospital activities
to have an initial state of the environment. The measured parameters included the
classic parameters of pollution, about fifty care activities molecules, assessment of
ecotoxic effects and antibiotic resistance. Measuring the amount of integrons
directly on the samples and the relative abundance, which is the ratio between the
concentration of multiresistance integrons (MRI) and quantification of the gene
encoding the 16S rRNA, carries out the evaluation of the global evolution of
resistance. The first results showed the presence of antibiotic-resistant bacteria in
urban and hospital effluent to similar levels to other treatment plants and hospital
effluents also studied. Flows of integrating from urban and hospital effluents are of
the same order of magnitude, even if the hospital effluent seems to be more
concentrated in antibiotic-resistant bacteria. These concentrations are also followed
in the river from the beginning of the sample campaigns showing the evolution of
MRI in the environment affected by the water discharge.
WE255
Fate of antibiotic resistance genes discharged in wastewater: A Microcosm
Study assessing the effect of the autochthonous microbial community and gene
host
C. Narciso da Rocha, CBQF - UCP / CBQF; C.M. Manaia, CBQF Centro de
Biotecnologia e Química Fina
To assess the risks associated with antibiotic resistance dissemination from a
wastewater source, it would be important to improve our knowledge on the fate of
genetic determinants and their hosts, and how this fate can be influenced either by
the receiving environment or the bacteria or genetic determinants themselves.
These were major objectives of this study. Using microcosm assays from hospital
effluent, raw wastewater, treated wastewater and sterile ultrapure water, we
assessed the fate of the genes intI1, blaTEM, and vanA harbored by Acinetobacter
johnsonnii (intI1) and Klebsiella pneumoniae (blaTEM and intI1), Escherichia coli
(blaTEM and intI1), Enterococcus faecalis (vanA) and Enterococcus faecium
(vanA). Microcosms were incubated 15 days at 18 and 30ºC, and the fate of these
genes was assessed by qPCR. The possible influence of the bacterial gene host and
of the autochthonous wastewater bacterial community (DGGE analysis) was
assessed. After the incubation period at 18 or 30ºC, the number of 16S rRNA and
blaTEM gene copy numbers /ng of DNA in sterile water increased or did not vary
depending on the gene hosts used (K. pneumoniae or E. coli), intI1 presented a
slight increase and vanA decreased irrespective of the gene host. In non-inoculated
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wastewater microcosm assays, in general, the gene 16S rRNA and intI1 did not
vary, while blaTEM and vanA decreased significantly. In inoculated wastewater
microcosms the number of 16S rRNA gene copy number /ng of DNA increased
when the Enterococcus faecalis and K. pneumonia were inoculated, but not when
Enterococcus faecium and E. coli were used. All the other tested genes harbored by
the introduced strains were significantly reduced after 15 days of incubation. No
significant variations were observed over the incubation period, neither at 18ºC nor
at 30ºC, for community the richness, diversity and evenness indices. These results
suggest that the host of a resistance gene, such as blaTEM, may influence its fate in
the environment. Moreover, it is suggested that genes such as vanA and blaTEM may
decay in the environment, either if they are autochthonous in wastewater or
inoculated and irrespective of the gene host. However, even below the detection
limit, the methods used do not indicate that these genes were eliminated.
WE256
Conventional PCR as a low cost method to have an overview of the presence of
antibiotic resistance genes in wastewater samples
G. Macedo, CBQF Centro de Biotecnologia e Química Fina; C. Narciso da Rocha,
CBQF - UCP / CBQF; C.M. Manaia, CBQF Centro de Biotecnologia e Química
Fina
Currently, quantitative real-time PCR (qPCR) is the method of choice to assess the
abundance of antibiotic resistance genes (ARG) in environmental samples. Despite
the overall reduction of costs, most laboratories handling monitoring analyses may
not afford qPCR as routine practice. Therefore, conventional PCR may be
considered a good alternative, and the standardization of reliable and easy to
perform methods will encourage the routine monitoring of ARG in wastewater
samples. Our aim in this work was to ascertain the limit of detection of conventional
PCR for some selected indicator genes - class 1 integrase intI1, and blaTEM and
vanA, in wastewater samples with different characteristics, microbial loads, and
total DNA concentrations. As a reference method to assess gene abundance was
used qPCR. Samples comprised hospital effluent, and raw and treated wastewater
of the municipal wastewater treatment plant receiving the hospital discharge. Total
DNA extracts were obtained from 25 and 150 ml of wastewater respectively,
filtered through a 0.22 µm-pore polycarbonate membrane, and using the
PowerWater DNA Isolation Kit. Conventional PCR assays were performed in DNA
extracts in a range of dilutions of 1-100. Using conventional PCR, the limit of
detection of the gene intI1 varied from 1586 to 6 copies/ng DNA (or 5560-203
copies of 16S rRNA gene). For blaTEM the detection limit varied from 260 to 32
copies/ng DNA (or 12605-5560 copies of 16S rRNA gene). The gene vanA, only
detectable in municipal wastewater using qPCR, could be detected in hospital
effluent DNA extracts with a detection limit of 340 copies/ng DNA (or 5560 copies
of 16S rRNA gene). These results suggest that conventional PCR may be a good
alternative to qPCR to assess the occurrence of contaminant antibiotic resistance
genes in wastewater samples. Critical parameters will be the volume of water to be
sampled and the concentration of DNA to test. Acknowledgements: This work was
performed under the scope of the project 38900 - NEPCAT financed by FEDER
funds through ON2 – Programa Operacional Regional do Norte. Keywords:
real-time PCR; conventional PCR; wastewater reuse; antibiotic resistance.
WE257
Quantification of antibiotic resistance genes in wastewater treatment plant
and release of resistance genes after the purification process
A. Karkman, Department of Food and Environmental Sciences; T.A. Johnson,
Michigan State University / Center for Microbial Ecology Department of Civil and
Environmental Engineering; M. Tamminen, University of Helsinki; R.D. Stedtfeld,
J.M. Tiedje, Michigan State University / Center for Microbial Ecology Department
of Civil and Environmental Engineering; M. Virta,
Antibiotic resistant bacteria have become a serious threat to human health and we
might be heading to post-antibiotic era. Major concern is the resistance against last
resort antibiotics, such as vancomycin, cephalosporins, carbapenems and
quinolones. Wastewater treatment plants are known reservoirs for various antibiotic
resistance genes and may serve as hotspots for horizontal gene transfer. The
resistance genes from the wastewater treatment plants can eventually end up in the
environment either in the effluents or in the sludge. Though antibiotic resistance has
been widely studied at wastewater treatment plants, there are few studies
characterizing more than few genes or studying the fate of the resistance genes after
the purification process. In this study we characterized and quantified genes related
to antibiotic resistance and horizontal gene transfer in a large-scale wastewater
treatment plant and estimated the release of genes to the environment using a
parallel qPCR assay targeting 295 genes. All the results were normalized with 16S
rRNA gene copy numbers. Our results show that the distribution of different
antibiotic resistance genes changes in the process and that the diversity and
abundance of the resistance genes is lower in the effluent and sludge than in the
incoming water. Still many resistance genes are released to the environment and
could be detected in sediments near the effluent release site. There was also an
increase in the relative abundance of some antibiotic resistance and horizontal
transfer genes during the purification.
WE258
Persistence of resistance genes in sewage canalization networks of a
metropolitan area. Relationship between antibiotic selective pressure and
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antibiotic resistance genes
S. Caucci, TU Dresden / Institute of Hydrobiology; A. Karkman, Department of
Food and Environmental Sciences; M. Virta; T. Berendonk, Institute für
Hydrobiologie
The occurrence of antibiotics in natural and urban environments seems to favor the
development and spread of antibiotic resistance. At the same time the key factor for
the evolution of new antibiotic resistances is the ability of an organism to adapt
quickly to new environmental conditions. One of the environments where the
selective pressure of antibiotic pollution could exert an effect on microbial
communities is the urban water system. The sewage canalizations and waste water
treatment plants in particular are known to carry elevated concentration of
pollutants and microorganisms. The co-existence of these two factors could lead to
a gradual increase in the prevalence of resistance within the indigenous microbial
community. In our study raw waters originated from the sewage pipes of the main
neighborhoods of Dresden metropolitan area (Germany) were seasonally collected
along the years 2012-13 and screened for the presence and amount of antibiotic
resistance genes (ARG). The genes of interest belonged to the chemical classes of
ß-lactams, quinolones, macrolides, sulphonamides and tetracyclines.
Concentrations of antibiotic residues in the raw waters and effluent were measured
and the correlation between the amount of prescribed antibiotics antibiotic residues
and antibiotic resistance genes revealed via multivariate statistical analysis.
Moreover the diversity and species distribution of microbial communities
inhabiting sewage waters and effluent will help us to explain the seasonal variation
of ARGs content. Overall, despite the sanitation processes the effluent did not show
any reduction in ARGs pointing out the need of newer wastewater technologies
capable to limit the spread of ARGs in freshwater ecosystems.
WE259
Database mining to evaluate antibiotic resistance hotspot risk in the French
sections of the Meuse and Mosel watersheds
M. PONS, LRGP-CNRS-UL / Laboratoire Réactions et Génie des Procédés; C.
Merlin, Laboratoire de Chimie Physique et Microbiologie pour lEnvironnement
Antibiotic resistance is a recent concern in terms of micropollution of aquatic
environments and the prevalence data in rivers are still scarce. However the
availability of data on the presence of indicator microorganisms such as coliforms,
enterococci or E. coli is higher. Concentrations of macropollutants such as
ammonium which can be linked to untreated or ill-treated municipal sewage,
run-off from pastures or leakage from manure treatment facilities are much better
documented as well as those of metals (in liquid phase or adsorbed on sediment)
and are available in the Rhin-Meuse Agency Information System
(http://rhin-meuse.eaufrance.fr/) . Finally some pharmaceutical residuals are also
now monitored. Besides these water quality parameters data on the urban pressure
(population distribution in the watershed, consumption of pharmaceuticals,
discharges from wastewater treatment plants), industrial activities (steel milling,
etc.) as well as on agriculture (distribution of cattle units in the watershed, etc.) can
be extracted from different database. Various correlations have been tested between
the different data to propose a scheme for assessing the risk for hotspot of antibiotic
resistance in the French sections of the Meuse and Mosel watersheds. The results
will be discussed with respect to available field data concerning antibiotic
resistance.
WE260
Antibiotic resistant bacteria in surface waters downstream of farming and
waste water treatment sites
M. Laht, Institute of Technology; K. Telling, University of Tartu / Department of
Microbiology; V. Kisand, T. Margus, University of Tartu / Institute of Technology;
S. Kõljalg, University of Tartu / Department of Microbiology; P. Kalmus, Estonian
University of Life Sciences / Institute of Veterinary Medicine and Animal Sciences;
I. Lutsar, University of Tartu / Department of Microbiology; T. Tenson, University
of Tartu / Institute of Technology
The antibiotic resistant bacteria have been extensively studied in recent years, and
their role as a real threat for human and animal health is recognized. We studied the
spread of antibiotic resistant bacteria in surface water bodies down stream of
agricultural and municipal waste water treatment sites. The sampling program was
focused spatially to small areas in Estonia. The cultivated strains were characterized
by whole genome sequencing. Samples were collected during years 2012 – 2014 in
totalfrom 16 sampling campaignscovering different seasons. Sampling points were
related to 4 farms including samples from animals(n=120), slurry(n=11) and
manure(n=10), soil(n=18) from fields and surface water from streams and rivers
connected to the farms. In addition, the isolates from city (100 000 inhabitants)
waste water treatment plant effluent receiving waterswere analysed(n=3). The
analysis was focused on potentially pathogenic bacterial species, such as
Escherichia coli (n=166),Klebsiella pneumoniae(n=10), Pseudomonas aeruginosa
(n=90) and Staphylococcus aureus (n=27). All isolates were cultivated on
commercially available antibiotic containing selective media that are used in
medical and veterinary diagnostics for isolation of the species under study. For
determining relations between the isolated strains and for comparison with global
databases, MLST analysis was used on seven house keeping gene sequences
extracted from the whole genome sequences. The resistance patterns were
determined for 10 antibiotics specifically recommended for treatment of the
infections caused by studied bacteria, using Epsilometer test (E-test). Phenotypic
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resistance was compared to the betalactamase genes predicted from the genomic
sequences. Our studies show that Ps. aeruginosa and E.coli strains can spread from
agricultural sites and waste water treatment plants to the downstream environments.
The high variety of phenotypic resistance in bacteria of the same sequence type
suggests rapid horizontal transfer of resistance.
WE261
Beta-lactamases resistance genes and their genomic localization in
environmental bacteria
M. Piotrowska, University of Warsaw, Faculty of Biology, Institute of
Microbiology / Department of Applied Microbiology; D. Przygodzińska, A.
Krawczyk-Balska, M. Popowska, University of Warsaw / Faculty of Biology
Biological wastewater treatment plants (WWTP) belong to the specific
environments where accumulate a variety of microorganisms and organic
biological and chemical pollutants, , derived from a variety of sources. Pollutants
such as antibiotics and heavy metals cause selective pressure that conditioning
maintenance and transfer of antibiotic resistance genes (ARG) in the process of
horizontal gene transfer (HGT). The aim of this study was to investigate the
presence of β-lactam resistance genes among bacteria isolated from the WWTP and
the Vistula river which receives final effluent. To check whether there are
differences in the level of bacterial resistance, as well as differences in ARG variety
the bacterial strains were isolated from (i) raw sewage, (ii) the bioreactor, (iii) the
final effluent effluent and (iv) the river. Among the isolates dominated
opportunistic bacteria of the genus Aeromonas, characteristic to aquatic
environments. As a result have been found confirmed by sequencing genes
encoding AmpC, ESBL and MBL β-lactamases. Since most of the identified genes
encoding β-lactamases are plasmid-mediated, the structural and functional
characterization of the plasmids have been performed.
WE262
Dissemination of antibiotic resistance genes in connection to land application
of dairy cattle and swine manure
J. Muurinen, University of Helsinki / Food and Environmental Sciences; M.
Ruuskanen, University of Ottawa / Department of Biology; K. Pärnänen, M.
Tamminen, C. Lyra, University of Helsinki; M. Virta,
The dissemination of antibiotic resistance genes (ARGs) of bacteria to the
environment is likely an important factor for the increased prevalence of infections
caused by antibiotic resistant bacteria. Farm animal manure is known to contain
multiple different resistance genes, as the animals are treated with antibiotics.
Agricultural soils and receiving waters are exposed to manure, since it is typically
used as a fertilizer by farms. The fertilization with manure most likely increases
abundance of ARGs in the environment, but this phenomenon has not been
surveyed earlier during normal farming practices. The effects of manure application
in the field and runoff waters on two dairy cattle farms and two swine farms were
examined in southern Finland. Total DNA was isolated from manure, soil and
receiving water samples, collected before and after the storage of manure and
fertilization of the soil. The copy numbers of studied ARGs were quantified with
qPCR. In most farms the ARGs found in manure had enriched during storage from
fall to spring. The relative abundance of antibiotic resistance genes increased
clearly from fresh to stored manure. The copy number of detected ARGs was also
higher in soil sampled after the fertilization than in soil sampled before. The copy
number of ARGs in receiving waters also increased after fertilization. We
compared the results against the data of antibiotic usage in farms during the season
that the manure was collected for storage. It seems that increased relative
abundance of ARGs is not explained by the usage of their “target” antibiotics from
past 12 months. Instead the possible co-selection, with example trace amounts of
metals, during manure storage might be a considerable factor in the increased
relative abundance of ARGs. According to our results, ARGs are disseminated in
the environment on Finnish animal farms and it might cause a risk to the animals
and workers on the farms, and their immediate surroundings. This dissemination
could be perhaps be limited with new manure handling methods, which could
reduce enrichment of ARGs in the manure, and subsequently in the environment.
WE263
Comparison of metals and tetracycline as selective agents for development of
bacterial community tolerance to tetracycline in agricultural soil
J. Song, P.E. Holm, K.K. Brandt, University of Copenhagen / Department of Plant
and Environmental Sciences
Antibiotics have been banned as growth promoters in the EU and the use of
antibiotics for animal production is likely to decline in the future due to concerns
about environmental selection and spread of antibiotic resistance. By contrast,
metals such as copper (Cu) and zinc (Zn) are still widely used as animal growth
promoters and may accumulate in agricultural soils receiving animal manures or
metal-based pesticides. We hypothesize that Cu and Zn may exert stronger and
more persistent selection pressures for development of antibiotic resistance in soil
as compared to the antibiotics themselves. We here compare the ability of metals
(Cu or Zn) and tetracycline to co-select or select for tetracycline resistance of a
bacterial community in an agricultural soil. Model laboratory microcosms were set
up by spiking agricultural soil with different levels of Cu, Zn or tetracycline.
Pollution-induced community tolerance (PICT) to tetracycline was measured in all
microcosms, using the [3H]leucine incorporation technique, after 2 months of
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community selection. In situ bacterial growth ([ 3H]leucine incorporation), soil pH
(pHwater) and toxicant bioavailability (whole-cell bacterial bioreporters specific for
either Cu, Zn or tetracycline) were monitored during the whole community
selection phase. Bacterial community tolerance to tetracycline increased
significantly in soils spiked with environmentally relevant levels of Cu (≥333.3
mg/kg) and Zn (≥500 mg/kg), but not in soil spiked with high, unrealistic levels of
tetracycline (up to 100 mg/kg). Selection for community-level tetracycline
resistance was correlated to the initial toxicant-induced bacterial growth inhibition.
We hypothesize that the low selection pressure posed by tetracycline can be
explained by low bioavailability of tetracycline in soil (bioreporter measurements
pending). In conclusion, our study indicates that toxic metals in soil can exert a
stronger selection pressure for resistance development to a specific antibiotic than
the antibiotic itself.
WE264
Occurrence of antibiotic resistance in marine sediments and fauna along an
exposure gradient in Arctic Greenland
M.E. Granberg, Norwegian Polar Institute / Research; I. Dahllof, University of
Gothenburg / Department of Biological and Environmental Sciences
The release of antibiotic/antimicrobial substances into the coastal environment may
stimulate antibiotic resistance (AR) in marine bacteria communities. Sewage
treatment is generally lacking in Greenland and municipal wastewater is discharged
directly into the ocean, likely creating strong gradients of pharmaceuticals from
sources into the relatively pristine environment. In accordance with examples from
the food industry, we hypothesize that AR bacteria present in the gut of marine
organisms may travel from prey to predator along food chains. Greenlandic people
traditionally depend heavily on the oceans for food, and our results may thus have
implications for the risk of AR exposure to humans. We investigated the correlation
between environmental antibiotic exposure and prevalence of AR at three different
trophic levels, sediments, blue mussels, fish, along a pollution gradient in Sisimiut,
Greenland. During two consecutive summers, sediment, blue mussels (Mytilus
edulis) and Arctic sculpin (Myoxocephalus scorpioides) were collected off the town
of Sisimiut, Greenland. Bacteria were cultured from animal gut tissues and
sediment samples and tested for resistance towards Penicillin, Ampicillin,
Amoxicillin and Ciprofloxacin, ranging from natural to semi-synthetic and
synthetic antibiotics. AR bacteria from gut tissues were identified with API tests.
There was a strong gradient of AR from point sources to more open waters for all
antibiotics, but the magnitudes of resistance and the resistance fingerprints differed
among sites. There was also a parallel gradient in the controls with respect to the
number of colony forming units, indicating a lower bacterial gut content in fish and
mussels closer to sewage outlets. AR bacteria from samples collected closer to the
sewage outlet were more often identified as human enterobacteria than AR bacteria
obtained further from the source. Results indicate the presence of natural AR in
pristine areas and a clear human imprint on bacterial AR in the marine environment
around Greenland.
WE265
Degradation of cyclophosphamide and ifosfamide by biological treatment and
advanced oxidation processes
E. Heath, Jozef Stefan Institute / Env Sciences; M. Česen, JSI; B. Kompare,
University of Ljubljana; T. Kosjek, Jozef Stefan Institute / Department of
Environmental Sciences
The trend towards the increasing use of chemotherapy among cancer patients raises
questions concerning the presence of cytostatic drug residues in the environment
and the impact they have on ecosystems. In the present study, we report on
biological treatment using attached-growth biomass on special carriers and various
advanced oxidation processes (AOPs) of two cytostatics: cyclophosphamide (CP)
and ifosfamide (IF) in aqueous environment. The average removal during
biological treatment using attached growth biomass in a flow-through bioreactor
with artificial wastewater were 41.2 % and 18.2 % for CP and IF, respectively. In
case of biological treatment of hospital wastewater, the removals were slightly
higher, 58.9% and 34.9 % for CP and IF, respectively. To achieve higher removal
efficiencies, the following advanced oxidation processes were investigated: UV,
ozone, UV/ozone, UV/hydrogen peroxide (H2O2), ozone/H2O2 and
UV/ozone/H2O2. The optimal conditions for removal were determined regarding
the duration of UV and/or ozonation treatment (20 to 120 minutes) and the amount
of added H2O2 (0 – 5000 mg L-1). The highest removal efficiencies, 98.8 % for CP
and 94.0 % for IF, were achieved using UV/O3/H2O2 at 5 g L-1 for 120 minutes. The
same treatment was then applied to hospital wastewater, where similar efficiencies
were achieved (CP: 98.4 %; IF: 97.9 %). Coupling biological treatment to this AOP
(UV/O3/H2O2 at 5 g L-1) for 120 min removed more than 99 % of both compounds.
To our knowledge this is the first study to report AOP removal efficiencies of
cytostatics from non-treated wastewater. Further work will include ecotoxicity
testing of investigated compounds and an assessment of treatment efficiency in
terms of toxicity. In addition, occurrence of CP and IF metabolites/transformation
products in treated samples will be evaluated.
WE266
Reduction of antibiotics & antibiotic resistant Enterococcus in urban
wastewater intended for reuse by solar-driven Fenton oxidation
P. Karaolia, Nireas-International Water Research Center, University of Cyprus /
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Department of Civil and Environmental Engineering; I. Michael, University of
Cyprus / NIREASInternational Water Research Center; I. García-Fernández,
Plataforma Solar de Almeria-CIEMAT; A. Agüera, University of Almería /
Chemistry and Physics; S. Malato, P. Fernández-Ibáñez, Plataforma Solar de
Almeria-CIEMAT; D. Fatta-Kassinos, University of Cyprus / Nireas International
Water Research Center
The presence of pathogenic antibiotic-resistant bacteria (ARB) and genes in aquatic
environments is an issue of emerging concern, as their incidence has risen due to
their continuous exposure to sub-inhibitory concentrations of antibiotics during
conventional wastewater (WW) treatment. As urban WW treatment plant effluents
are among the main anthropogenic sources of antibiotics into the environment,
there is a need of examination of the possible ways of elimination of these mixtures
and of ARB in effluents for reuse. In this study, the reduction of a mixture of
antibiotics i.e. sulfamethoxazole (SMX) and clarithromycin (CLA) was studied
with the use of a HPLC-UV system. In addition, the reduction of Enterococcus
populations and the removal potential of those resistant to: a) SMX, b) CLA and c)
both antibiotics were examined with the use of selective agar media containing the
antibiotics, while the toxicity of the treated effluent was examined with the marine
bacterium Vibrio fischeri. Solar Fenton oxidation using natural irradiation with
Fenton reagent doses of 50 mg L-1 of H2O2 and 5 mg L-1 of Fe3+ at a pilot-scale was
used to examine the disinfection and ARB removal in various aqueous matrices.
Solar Fenton was more efficient in the removal of enterococci and antibiotics,
compared to photolysis. In detail, in all aqueous matrices SMX had higher removal
than CLA (95% and 70% removal in real WW, respectively).The disinfection of
enterococci in all examined matrices was complete after t30W,n=140 minutes for
distilled water and real WW and after t30W,n=240 minutes for simulated WW. The
presence of antibiotic-resistant enterococci exhibited a 5-log reduction with solar
Fenton in the real WW effluent in the presence of both antibiotics, separately and in
a mixture. After treatment, there were 10 times more antibiotic-resistant
enterococci in the presence of SMX than in the presence of CLA. Finally, the
toxicity of the solar Fenton treated WW to V. fischeri remained at low levels
throughout the experimental period. Acknowledgements The experimental work
was funded by the European Commission under SFERA program (Solar Facilities
for the European Research Area, EC Grant agreement no. 228296). Nireas-IWRC
(ΝΕΑ ΥΠΟΔΟΜΗ/ΣΤΡΑΤΗ/0308/09) is co-financed by the Republic of Cyprus
and the European Regional Development Fund through the Research Promotion
Foundation of Cyprus.
WE267
Ozonation for the reduction of the microbial load of wastewaters
J.M. Sousa, Faculty of Engineering of University of Porto / Chemical Engineering;
M. Pedrosa, Faculty of Engeneering of University of Porto; M.F. Pereira, Faculty of
Engineering of University of Porto- FEUP / LCM Laboratory of Catalysis and
Materials Associate Laboratory LSRE LCM; C.M. Manaia, CBQF Centro de
Biotecnologia e Química Fina; A.M. Silva, Faculty of Engineering of University of
Porto - FEUP / LCM Laboratory of Catalysis and Materials Associate
Laboratory LSRE LCM; O.C. Nunes, Faculdade de Engenharia - Universidade do
Porto / LEPABE Laboratório de Engenharia de Processos Ambiente
Biotecnologia e Energia
Municipal wastewater treated by conventional methods contains bacterial densities
up to 106 CFU/ 100 ml. To avoid environmental and health risks, the microbial load
of treated wastewater should be very low, mainly if its reuse is envisaged.
Ozonation is an advanced oxidation processes (AOP) currently used to disinfect
water due to its strong biocidal oxidizing properties. This study aimed at assessing
the effectiveness of ozonation on the reduction of the microbial load of treated
wastewater. A synthetic wastewater containing a mixture of microorganisms
(Escherichia coli, Enterococcus faecalis, Pseudomonas aeruginosa, Acinetobacter
johnsonni, Rhodotorula rubra and spores of Bacillus cereus and Aspergillus
niger)was used as a surrogate of secondary treated wastewater. The initial density
of each tested bacteria and fungi was of 105 CFU/ 100 ml and 102 CFU/ 100 mL,
respectively. Ozonation assays were carried out in a lab-scale reactor, with periods
of contact of 15, 30 and 60 min. The efficiency of the treatment was assessed based
on the enumeration of total heterotrophs (Plate Count Agar) and fungi
(Chloramphenicol Agar), faecal coliforms and enterococci (m-Faecal coliforms and
m-Enterococcus Agar, respectively) immediately before and after ozonation.
Additionally, the ability of cells to recover after ozonation was assessed. Ozonation
for 15 min allowed a reduction of the total heterotrophs and fungi of 3 log and 1 log,
respectively. Total coliforms and enterococci were more extensively removed,
being detected at densities of about 5 CFU/100 mL. However, after 3 days at room
temperature, a strong microbial recovery was observed. Total heterotrophs reached
109 CFU/ 100 mL, while the fungi recovered their initial density (102 CFU/ 100
mL). Lower recovery rates were observed for the commensal bacteria (10 CFU/100
mL and 3 CFU/100 mL for total coliforms and enterococci, respectively). After 30
and 60 min of ozonation, the cell counts were below the detection limit (1 CFU/ 100
mL) and cells didn't reactivate after 3 days of incubation, demonstrating the
effectiveness of ozonation for wastewater disinfection. Acknowledgments:
Financial support for this work was provided by project
NORTE-07-0202-FEDER-038900 (NEPCAT), financed by FEDER through ON2
(Programa Operacional do Norte) and QREN. AMTS acknowledges the FCT
Investigator 2013 Programme (IF/01501/2013), with financing from the European
Social Fund and the Human Potential Operational Programme.
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WE268
Photocatalytic decomposition of 5-fluorouracil by treatment with TiO2
nanoparticles: Kinetics, Transformation Products and routes
A. Koltsakidou, M. Sikiotou, E. Evgenidou, D. Lambropoulou, Aristotle University
of Thessaloniki / Chemistry
Abstract In the last years, cytostatic drugs’ demand in developed countries has
grown considerably, due to the high incidence of cancer. Given the concern over the
risk posed by the presence of these compounds in water bodies, and hence the
possible impacts on public health and aquatic ecosystems a great deal of research is
being carried out on technologies for their removal. Among them, photocatalytic
treatment process using semiconductors like titanium dioxide (TiO2) has emerged
as a promising nanotechnology for treating waters contaminated with highly
recalcitrant organic contaminants, like cytostatic drugs. In this light, this study
explored the application of heterogeneous photocatalysis (TiO2 in suspension) for
the degradation of 5-fluorouracil (one of the most commonly used cytostatic drugs
worldwide) in aqueous matrices. For the heterogeneous photocatalysis of
5-fluorouracil, different type of TiO2 catalysts have been tested and compared with
Degussa P-25. Different factors that affect the photocatalytic process were
compared: irradiation source, load of catalyst, initial concentration of 5-fluorouracil
and pH. Under optimal conditions (100 mg L-1 TiO2 at pH 5.8), 10 mg L-1
5-fluorouracil can be removed within 45 min (k= 0.06 min-1) by using Degussa
P-25. 5-fluorouracil was found to be decomposed by near-surface –OH free radicals
produced from valence holes (h+vb). Since little knowledge exists regarding how
different types of effluent matrix components affect heterogeneous photocatalytic
processes, this paper also investigates in a systematic and quantitative way the
effect of suspended particulate matter and selected inorganic and organic matrix
constituents on both the adsorption–desorption equilibrium and initial
photocatalytic degradation rate of 5-fluorouracil in water. The transformation
products generated during the treatment were investigated and characterized by
means of liquid chromatography coupled to high resolution mass spectrometry. The
main 5-fluorouracil phototransformation pathways were observed to be
hydroxylation and fragmentation. Finally, mineralization and ion analysis was
performed and a feasible transformation mechanism is proposed.
WE269
Micropollutants removal by algae grown on source separated wastewater
A. Langenhoff, Wageningen University / Environmental Technology; A.
Butkovskyi, Wetsus; A. de Wilt, K. Tuantet, Wageningen University; H.
Hernandez, Universidad Nacional; T. Fernandes, Netherlands Institute of Ecology
(NIOO); G. Zeeman, Wageningen University
The global increase of population and consequent shortage of natural resources
increases the interest in mining of commodities present in waste streams. For
example, household wastewater is a potential source of energy, organic matter and
nutrients. Source separated collection of toilet wastewater (black water) makes
recovery of organic matter and nutrients economically feasible because of their
concentration in a relatively small volume. As a result, separated wastewater
treatment receives more and more interest. Treatment of black water in a compact
anaerobic digester allows conversion of organic matter into biogas. The next step is
removal of nitrogen and phosphorous from digested black water or even directly
from urine, which can be achieved in a treatment system with algae. The algal
biomass becomes enriched with nutrients and can be used as fertilizer. The digested
black water will also contain organic pharmaceuticals, as these are insufficiently
removed during anaerobic digestion of black water. However, little is known about
the removal of pharmaceuticals by algae. Furthermore, the quality of the thus
produced algal biomass needs to be studied, as algae can potentially accumulate
persistent organic micropollutants within their biomass. This presentation addresses
the algal treatment of source separated wastewater and its potential for
micropollutants removal. Batch experiments with the microalgae Chlorella
sorokiniana were performed to assess the removal of six spiked pharmaceuticals
(diclofenac, ibuprofen, paracetamol, metoprolol, carbamazepine and trimethoprim)
in both digested black water and urine. Additionally, incorporation of these
pharmaceuticals and the estrogens estrone, 17β-estradiol and ethinylestradiol into
algal biomass was studied. The presence of micropollutants did not inhibit C.
sorokinianagrowth in our experiments. Various removal mechanisms resulted in
60-100% removal of diclofenac and ibuprofen (photolysis), metoprolol
(biodegradation) and paracetamol (photolysis and biodegradation) in the treatment
system with algae. Transformation of carbamazepine and trimethoprim did not
exceed 30% and 60%, respectively. Micropollutants were not incorporated into the
algal biomass, as sorption accounted for This study shows that algal treatment
systems have a potential to remove micropollutants from source separated
wastewater, and that the produced biomass can be used as a fertilizer.
WE270
Greywater as a sustainable water source: an integrated treatment approach
coupling photocatalysis and soil columns.
T. Velegraki, Aristotle University; S. Tsoumachidou, Aristotle University of
Thessaloniki; E. Diamadopoulos, Technical University of Crete; I. Poulios,
Aristotle University of Thessaloniki
Given the worldwide water scarcity and future demands, the debate on the
utilization of recycled wastewater as an alternative water source is gaining
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increasing attention. One major source of highly reclaimable water, particularly
important for water-stressed nations, is the urban wastewater generated from
washing activities in a household (laundry, showers, hand basins etc.) which is
generally referred to as “greywater” and accounts for up to 75% of domestic
wastewater. Bearing in mind that greywater generally has a lower organic load and
pathogen content than municipal wastewater which includes additionally the
respective streams from toilets and kitchen sinks, it may be considered as an ideal
candidate for decentralized treatment and reuse systems. The present study focuses
on the application of an integrated system employing titanium dioxide (TiO2)
photocatalytic treatment technology and soil remediation for the detoxification of
simulated greywater. Greywater was synthetically produced in the laboratory,
taking into consideration the physical, chemical, and biological characteristics of
actual greywater samples taken during an-one month sampling campaign;the
sampling campaign was applied at three different sources of greywater i.e. hand
basin (COD= 250±140 mg/L; pH=7±0.14), shower (COD=347±274 mg/L;
pH=7±0.17) and washing machine (COD=3343±1709 mg/L; pH=6.7±0.98). A
simulated effluent was produced composed of various commercial products such as
laundry detergent, toothpaste, shampoo and soap. An optimization study was
conducted on the photocatalytic degradation of synthetic greywater effluent in
order to investigate the influence of various experimental parameters on the
degradation kinetics. Results showed that ca. 47% organic content abatement was
achieved after 180min of photocatalytic reaction. The pre-treated effluent was
collected and introduced into soil columns so as to assess the efficiency of the land
filter method in producing an effluent of high quality for subsequent irrigation
purposes. Results showed that the integration of chemical (photocatalysis)
pre-treatment followed by a physical/biological (soil columns) polishing step is a
highly efficient treatment approach, as it generates an effluent of substantial quality
that is safe for subsequent discharge.
WE271
Can veterinary antibiotics affect constructed wetlands performance during
treatment of livestock wastewater?
C.R. Almeida, CIIMAR University of Porto; A.F. Ferreira, University of Azores /
Biology; F. Santos, I. Lourinha, CIIMAR University of Porto; M.C. Basto,
CIIMAR and Faculdade de Ciências da Universidade do Porto; A.P. Mucha,
CIIMAR University of Porto
Constructed wetlands (CWs) can be used to reduce the various pollutants present in
livestock wastewater, such as organic matter, nutrients and metals. Very recently
these systems have also been used to remove the so called emergent pollutants.
These pollutants can be harmful for both microorganisms and plants, which are key
players in CWs removal processes. Therefore, the influence of emergent pollutants,
namely antibiotics, on the removal of pollutants from livestock wastewater must be
assessed, being this the main objective of the present work. Microcosms (0.4 m x
0.3 m x 0.3 m), simulating CWs, were assembled with Phragmites australis to treat
livestock wastewater doped or not with 100 µg/L of enrofloxacin or of ceftiofur,
two antibiotics commonly used in livestock industry. Wastewater was treated
during 8 one-week cycle, being afterwards removed and replaced by new
wastewater (doped or not). At weeks 1, 2, 4 and 8 treated wastewater was collected
and removal rates of nutrients (ammonia and phosphates), metals (Zn, Cu, Fe and
Mn), organic matter (chemical oxygen demand (COD) and biological oxygen
demand (BOD)), and solids (including total suspended solids (TSS)), as well as, of
veterinary antibiotics (enrofloxacin and ceftiofur) were determined. High removal
rates (up to 90% depending of the parameter) were observed independently of the
presence of the veterinary antibiotics, which were also significantly removed from
the wastewater. Generally, measured parameters presented values lower than those
expressed in the legislation for wastewater discharge. Present results indicate that,
in tested conditions, veterinary drugs presence, namely enrofloxacin and ceftiofur,
did not influence significantly the biochemical processes that occur naturally in
CWs during treatment of livestock wastewater. Therefore, CWs are a valuable
alternative to remove pollutants, including antibiotics, from livestock wastewater,
reducing the risk the release of these effluents might pose to the environment. In
addition, this technology can be an efficient/economically viable technology to
meet the current wastewater reuse challenges. Acknowledgments: To European
Regional Development Fund through COMPETE - Operational Competitiveness
Program and national funds through FCT, under PEst-C/MAR/LA0015/2013 and
ECORISK (NORTE-07-0124-FEDER-000054), co-financed by North Portugal
Regional Operational Programme (ON.2 – O Novo Norte), under National Strategic
Reference Framework.
WE272
Modeling Combined Technological, Environmental and Economic
Considerations in Domestic Sludge Reuse via the Analytic Hierarchy Process
(AHP)
I. Kalavrouziotis, HELLENIC OPEN UNIVERSITY / SCHOOL OF SCIENCE
AND TECHNOLOGY; A. Bick, Bick & Associates; G. Oron, Ben-Gurion
University of the Negev / Blaustein Institutes for Desert Research Zuckerberg
Water Research Center
An optional method of using recycling and reuse efficiently of sludge is presented.
Sludge can be originated from a number of sources, although the one obtained from
wastewater is the most common one. It composes around 30% percent of the
wastewater treated by activated sludge or other similar methods. It always creates
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problems related to the environmental. A multi-objective function is defined. It
consists of treating the sludge by four alternatives: (i) disposal of the sludge
untreated to the sea; (ii) incineration of sludge for energy generation; (iii) treatment
of the sludge via anaerobic digestion, and; (iv) using the treated sludge as a soil
amendment, primarily for agriculture. Comparisons of the treatment and disposal
method were made. Comparison is based on the Analytic Hierarchy Process (AHP)
model. The comparison criteria included similarly also four criteria (more can be
used). These criteria included the cleanness of the environment (environmental
criteria), the cost of treatment according to the final product, benefit to society in
terms of energy generation and benefits to agriculture in terms of food production.
There is no doubt that the solutions will be location dependent however, they
demonstrate the options in each region. Key Words: Sludge; Sludge treatment;
Reuse; Recycling; Benefits; Analytical Hierarchical Processes (AHP).
WE273
Removal of Carbamazepine by Phragmites australis and its endophytic
bacteria
A. Sauvetre, Helmholtz Zentrum Muenchen Deutsches Forschungszentrum /
Microbe Plant Interactions; P. Schroeder, Helmholtz Zentrum Munchen / Microbe
Plant Interactions
Carbamazepine is an antiepileptic and mood-stabilizing drug used widely in Europe
and North America. In the environment, it is found as a persistent and recalcitrant
contaminant, being one of the most prominent compounds in the list of hazardous
PPCPs found in Waste Water Treatment Plants (WWTPs). Phragmites australis is
one the species with a higher detoxification and phytoremediation potential and has
been successfully used widely to treat industrial and municipal wastewater.
Recently, the identification of endophytic microorganisms from different plant
species growing in contaminated sites is providing a list of candidates which could
be used as bio-inoculants for bioremediation of difficult compounds. In this study,
endophytic bacteria were isolated from Phragmites plants originating from a
wetland in Eschede, (GE) and exposed afterwards to carbamazepine in perlite under
greenhouse conditions. Phylogenetic analysis based on 16S rDNA sequences
reveals that the majority of these isolates belong to three groups: Proteobacteria,
Actinobacteria and Bacteroidetes. Carbamazepine uptake and plant growth
promoting traits were analyzed among the isolates. Regarding to their PGP
characteristics, the carbamazepine uptake and degradation, and additional
characteristics (i.e. denitrification, catalase activity) the best strains were chosen for
further inoculation studies Alone or in combination, these isolates could be used as
inoculates in constructed wetlands in order to enhance the phytoremediation of
carbamazepine in wastewater treatment. Keywords: Carbamazepine, Common
reed, Endophytic bacteria, Phytoremediation
WE274
Uptake of perfluorobutane sulfonate and perfluoroctane sulfonates in rice
(Oryza sativa)
S. Valsecchi, E. Zenelaj, Water Research Institute - Italian National Research
Council IRSA-CNR; M. Mazzoni, Water Research Institute - IRSA-CNR / Water
Research Institute; A. Frigerio, Department of Agricultural and Environmental
Sciences - University of Milan; S. Polesello, Water Research Institute- CNR /
Water Research Institute; M. Rusconi, Water Research Institute - Italian National
Research Council / Water Research Institute; S. Gomarasca, Department of
Agricultural and Environmental Sciences - University of Milan
The wastewater reuse in agriculture can pose serious environmental and health
problems related to the accumulation of the highly soluble emerging pollutants in
the irrigated vegetables. Laboratory studies were carried out to assess the uptake
mechanisms, translocation and distribution of perfluorooctanesulphonic acid
(PFOS) and perfluorobutanesulphonic acid (PFBS), which is a common substitute
of PFOS, within rice plant (Oryza sativa). Short-term uptake studies (from 4 to 48
h), at high contaminant concentration (1 mg/L) were performed at different pH
values (4.5, 5.5 and 6.5), temperature (4° and 20°C) and illumination (darkness and
light). In a life-cycle experiment rice plants were grown in hydroponic greenhouse
from the seeds to the maturity exposed at 10 µg/L and 100 µg/L of PFBS and PFOS.
At maturity the plants were harvested, and roots, stems, leaves, shoot, caryopsis and
edible grains were analysed separately. Moreover growth (in term of biomass) and
flower fertility (as fraction of fertile flowers) were evaluated. Experiments carried
out at different temperature under darkness allowed to assess the transport
mechanism of uptake when the transpiration is stopped. Data suggested that the
passive diffusion (simple or facilitated) represented 63% and 74 % of the total flow
for PFBS e PFOS respectively. Under normal growth conditions, root concentration
factor of PFOS (RCF) is 65 L/kg and the uptake constant ku is 3.98 L/kg/h which are
values very similar to those measured for maize. PFBS uptake is one hundred-fold
lower than PFOS one, being RCF 0.69 L/kg and Ku 0.115 L/kg/h. The accumulation
in foliage and roots is equivalent for PFBS (the foliage/root concentration factor,
FRCF is 0.81), while PFOS preferably accumulates in roots (FRCF = 0.083).
Differences in uptake mechanism between PFBS and PFOS have been evidenced
also in tests at different pH, from 4.5 to 7: PFBS uptake is independent of the pH
value, while uptake of PFOS increases with pH decreasing. Life cycle experiments
showed that plants exposed to PFOS and PFBS had a better growth than plants in
control experiments and this fact can be explained by considering that
perfluorinated sulfonic acids can act as bacteriostatic in the Hoagland solution used
as culture medium. Nevertheless even if the biomass growths at 10 and 100 µg/L of
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PFOS and PFBS are comparable, at higher concentration of exposition the flower
fertility was significantly reduced.

Developing end-points and effect-based methodologies for
characterization of emerging pollutants at relevant exposure
concentrations (P)
WE275
Assessment of the Chemical Quality Improvement of Drinking Water
Treatment Plants based on Human Health Risk Indexes: The case of Sant
Joan Despi Water works by incorporating membrane processes
R. López, CETaqua Water Technology Centre; A. Rubalcaba, Fundació CTM
Centre; J. Martín, Agbar; S. Gonzalez; V. Marti, Tecnical University of Catalonia
UPC; J.L. Cortina, CETaqua Water Technology Centre
The assessment of the chemical quality improvement of drinking water treatment
plants based on health risk indexes has been developed. The methodology used for
risk assessment as part of this work considers systemic and carcinogenic effects
caused by oral ingestion of water based on the reference data developed by the
World Health Organization (WHO) and the Risk Assessment Information System
(RAIS) for chemical contaminants. Series of data covering 261 chemical
parameters during 5 years (2008-2012) of raw and treated water at the low part of
the Llobregat River basin (NE Spain) have been used. After the application of the
methodology, resulting global indexes are located below the thresholds except for
carcinogenic risk for drinking water, where the risk is slightly above the threshold
during 2008 and 2009 before the upgrade of the treatment works with membrane
technologies was performed. Annual evolution of indexes shows a decrease on the
global risk for all situations: Hq systemic risk based on RAIS descends from 0.64 to
0.42 for surface water and from 0.61 to 0.31 for drinking water; R carcinogenic risk
based on RAIS is negligible for surface water and varies from 4.2x10 -05 to 7.4x10-06
for drinking water; W systemic risk based on WHO moves from 0.41 to 0.16 for
surface water and from 0.61 to 0.31 for drinking water. A specific analysis for the
risk associated to trihalomethanes (THMs) shows the same pattern. Although risk
indexes have been calculated in order to help the decision of the stakeholders in
charge of water treatment works and administrations dealing with health issues, it is
important not to forget that legislation (Directive 98/83/EC) is the main reference
when assessing the compliance of water quality to health standards.
WE276
Embryo toxicology and glucocorticogenic activity in JDS3 samples
Y. Shao, Department of Ecosystem Analysis ESA; B. Deutschmann, Institute for
Environmental Research RWTH Aachen; J. Kuckelkorn, RWTH Aachen
University / Institute for Environmental Research; T. Schulze, W. Brack,
Helmholtz Centre for Environmental Research UFZ / Effect Directed Analysis; H.
Hollert, RWTH Aachen University / Institute for Environmental Research; T.
Seiler, RWTH
One of the key segment that caused the aquatic ecosystem pollution in Danube and
many other rivers is organic compounds and their transformation products which
may pose a risk to human and environmental health. To evaluate the water quality
of Danube river, we present a study in which the embryo toxicology and
glucocorticogenic(GR) activity of Danube water organic extracts sampled during
the Joint Danube Survey 3 (JDS3) were investigated using the fish embryo test and
GR CALUX® assay with zebrafish (Danio rerio) and human osteoblastic cells. In
this study, all 22 JDS3 samples were collected along the Danube River from
downstream, through 10 countries, to the Danube Delta. These water samples were
extracted by large-volume solid-phase extraction after removing suspended
particulate matter. In order to provide a comprehensive and realistic insight into the
bioavailable toxic potential of the surface water, fertilized zebrafish eggs were
exposed to these water organic extracts in the range of relative enrichment factor
(REF) from 62.5 to 1000(1:2). The result show that embryo toxicity was detectable
in all 22 JDS3 samples. 2 samples gave strong toxicity. The LC50 of JDS 32 and
JDS 63 was 110.5 and 173.4 respectively. Furthermore, many different
malformations and teratogenic effects appeared in this study. The most common
cause of lethality due to these samples was coagulation. In a second experiment we
tried to detect the glucocorticogenic activity of the samples by means of the
CALUX system. The glucocorticogenic activity was detected in 4 out of the 22
sample extracts(JDS 30, JDS 35, JDS 37 and JDS39). The highest activity in JDS
35 and JDS 37 was 0.23 and 0.39 ng Dex-equiv/L respectively. In conclusion, the
identity of the compounds responsible for the embryo toxicology is currently
unknown. But Glucocorticoids play a pivotal role in the regulation of glucose
metabolism and inflammation which may affect biological processes and therefore
may cause a threat to aquatic organisms heath. Although glucocorticogenic activity
was observed only in a few of samples and the concentrations measured were in
(low)ng/L range. Chronic exposure should therefore be avoided and the presence of
significant levels of glucocorticoids in the environment may be reason for concern.
Therefore, more attention should be paid to control the discharge of pollutants in the
Danube River.
WE277
Effects of a real-time exposure to an estrogenic effluent on reproduction in the
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fathead minnow (Pimephales promelas)
J.E. Cavallin, U.S. EPA; K.M. Jensen, M. Kahl, U.S. EPA / National Health and
Environmental Effects Research Laboratory; D.L. Villeneuve, U.S. EPA /
Midcontinent Ecology Division; J.M. Mayasich, WLSSD; K.E. Lee, U.S.
Geological Survey; A. Schroeder, US EPA / Water Resources Center; E. Eid, U.
S. EPA, Mid-Continent Ecology Division; K. Nelson, United States Environmental
Protection Agency / Toxic Effects Branch; R.Y. Milsk; B.R. Blackwell, US
Environmental Protection Agency; M. Lee, US EPA; J.P. Berninger, USGS CERC / BiochemistryPhysiology; C.A. LaLone, C. Blanksma, U.S. EPA; R.D.
Johnson, U.S. EPA / ORDNHEERLMED; G.T. Ankley, U.S. EPA / National
Health and Environmental Effects Research Laboratory
Wastewater treatment plant (WWTP) effluents are a well-established point of
convergence through which anthropogenic chemicals enter surface waters. Whole
effluent testing guidelines were developed to screen these complex mixtures for
acute toxicity. However, effects-based approaches for evaluating effluents or
surface waters for more subtle, sublethal effects of contaminants are lacking. Of
specific concern are contaminants such as pharmaceuticals and pesticides that could
affect endocrine function through action on the estrogen or androgen receptors or
inhibition of sex steroid synthesis. The present study employed an effects-based
approach using a historically estrogenic WWTP effluent to assess potential chronic
effects of contaminants on different biological pathways. Specifically, a 21 d
reproduction study using fathead minnows was conducted on-site at a WWTP using
a continuous flow-through testing system that delivered final treated effluent in
real-time. Breeding pairs of male and female fathead minnows were exposed to
control water and three effluent dilutions (5%, 20%, and 100%). Molecular and
biochemical endpoints representing key events along established adverse outcome
pathways linking estrogen receptor (ER) activation, and other relevant endocrine
molecular initiating events, to reproductive impairment in fish were examined. In
order to compare biological effects with chemical composition and in vitro
estrogenic activity of the effluent, 7 d composite effluent samples were collected for
chemistry and in vitro bioassays. Chemistry results were used to construct a
chemical-gene interaction network to aid in targeted gene expression analyses.
Cumulative fecundity was significantly reduced in fish exposed to 100% effluent
and increased in those exposed to 20% effluent (the approximate dilution factor in
receiving waters). The most potent estrogen detected in the effluent was estrone,
and estrone concentration trends aligned with in vitro ER activation. Male
vitellogenin mRNA transcript abundance and plasma protein concentrations
increased in a dose-dependent manner with effluent concentration. Although
predictable biological responses to ER agonism were observed, given the nature of
chemical mixtures, additional pathways were evaluated. Results of the study
provide insights into the significance of pathway-based effects with regard to
predicting adverse reproductive outcomes. The contents of this presentation do not
constitute official EPA policy.
WE278
Exposure of zebrafish (Danio rerio) to bisphenol AF impairs reproduction and
performance of offspring generation
B. Kwon, Dept. Occupational and Environmental Health / Department of
Environmental Health; S. Jang, Dept Occupational and Environmental Health; B.
Kim, Department of Environmental Health; K. Ji, Yongin University
While bisphenol AF (4,4’ hexafluoroisopropylidene-2-diphenol, BPAF), a
fluorinated derivatives of bisphenol A (BPA), has been detected both in the
environment and biota, limited information is available on the effects of endocrine
system in fish. Potential effects from parental transfer to BPAF in fish are of
concern but such information is not yet available. In the present study, endocrine
disrupting effects of BPAF on reproduction in adult zebrafish (Danio rerio) and its
effects on their offspring generation following parental exposure to BPAF were
investigated. Adult zebrafish pairs (D. rerio) were exposed to environmentally
relevant concentrations (0, 0.5, 5, 50 μg BPAF/L) for 21 d, and the effects on
reproduction, somatic index, sex steroid hormones, and transcription of the genes
belonging to the hypothalamic-pituitary-gonad (HPG) axis were investigated. The
adverse effects on performances of F1 generation were further examined with or
without subsequent exposure to BPAF. The average number of eggs spawned was
significantly less upon the exposure to ≥0.5 μg BPAF/L. The effective
concentrations for reproduction of BPAF were similar to those of bisphenol S
(BPS), suggesting the endocrine disruption potential of BPAF is no less than that of
BPS. Gonadosomatic index (GSI) in male and female fish reduced significantly at
≥5 and 50 μg BPAF/L, respectively. The results of hormone and gene expression
assay showed that BPAF could alter steroidogenic pathway. Parental exposure to
BPAF resulted in delayed hatching when continuing exposure to 50 μg BPAF/L,
same concentration as their parents. Continuous BPAF exposure in the F1 embryos
resulted in reduced survival and increased malformation rate. The results of our
study showed that the exposure to BPAF could affect reproduction function of
zebrafish and development of its offspring generation. Given the extensive use of
BPAF and their loadings to the environment, further investigations on potential
consequences in mixture situation are recommended. Acknowledgement – This
study was supported by National Research Foundation of Korea (NRF; Project no.
2013R1A1A1061684).\n
WE279
ENVIRONMENTALLY RELEVANT CONCENTRATIONS OF
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GALAXOLIDE (HHCB) AND TONALIDE (AHTN) CAUSED OXIDATIVE
AND GENETIC DAMAGE IN Dreissena polymorpha
M. Parolini, University of Milan / Biology; S. Magni, University of Milan; C. Della
Torre, University of Siena / Department of Physical Earth and Environmental
Sciences; S. Villa, University of Milano-Bicocca; A. Finizio, University Milano Bicocca; A. Binelli, University of Milan / Department of Biosciences
Synthetic musk compounds (SMCs) are extensively used as fragrances in several
personal care products and have been recognized as emerging aquatic pollutants.
Among SMCs, galaxolide (HHCB) and tonalide (AHTN) are extensively used in
several products of daily use and have been measured in aquatic ecosystems
worldwide in the ng/L-µg/L range. Despite of the increasing awareness regarding
their environmental occurrence, their potential risk to aquatic non-target organisms
remains largely unknown. The aim of this study was to investigate the
bioaccumulation of HHCB and AHTN after 21-day exposure to two environmental
concentrations and to assess whether they can induce oxidative and genetic damage
in the freshwater bivalve Dreissena polymorpha. The lipid peroxidation (LPO) and
protein carbonyl content (PCC) were measured as oxidative stress indexes, while
the DNA precipitation assay and the micronucleus test (MN test) were applied to
investigate the onset of genetic injuries. Both musks were accumulated in zebra
mussel soft tissues according to concentration-dependent relationships. HHCB
induced significant increases in LPO and PCC levels, while AHTN enhanced only
protein carbonylation. Moreover, significant increases in DNA strand breaks
occurred upon exposure to the highest tested concentrations of both HHCB and
AHTN, but no fixed genetic damage was observed, as pointed out by the lack of
significant increase of micronucleated cell frequency. Comparing the results
obtained at a similar tested concentration, AHTN caused higher oxidative and
genetic damage to the zebra mussel than HHCB, highlighting its higher toxicity
compared to HHCB towards our biological model. In conclusion, our data showed
that the exposure to realistic concentrations of HHCB and AHTN can affect the
health status of the zebra mussel, suggesting the necessity of further in depth
investigation to confirm their hazard to aquatic ecosystems.
WE280
COMPARISON OF TOXICITY INDUCED BY SOME ILLICIT DRUGS TO
THE ZEBRA MUSSEL
S. Magni, University of Milan; C. Della Torre, University of Siena / Department of
Physical Earth and Environmental Sciences; M. Parolini, University of Milan /
Biology; A. Binelli, University of Milan / Department of Biosciences
Illicit drugs are considered emerging aquatic contaminants because of their high use
worldwide and the inability of traditional wastewater treatment plants (WWTPs) to
efficiently remove them from sewage. Although their occurrence in the aquatic
ecosystems is well-known, the investigation regarding their potential toxicity on
aquatic communities is in its infancy. Therefore, the aim of this study was to
evaluate the sublethal effects caused by some common illicit drug residues found in
the aquatic ecosystems, namely Δ-9-tetrahydrocannabinol (Δ-9-THC), morphine,
3,4-methylenedioxymethamphetamine (MDMA), amphetamine, benzoylecgonine
and ecgonine methyl ester, on the freshwater bivalve Dreissena polymorpha
through a biomarker battery. For each tested compound, we exposed the bivalves at
the same concentration (0.5 µg/L) for 14 days. Cytotoxicity was analyzed by the
Neutral Red Retention Assay while, to assess the onset of oxidative stress, we
monitored the activity of antioxidant enzymes, namely catalase, superoxide
dismutase and glutathione peroxidase, the phase II detoxifying enxyme
glutathione-S-transferase, as well as the levels of lipid peroxidation and protein
carbonylation. Lastly, genotoxicity was evaluated on bivalve haemocytes by Comet
test, Micronucleus Test and DNA Diffusion Assay. The obtained results were then
incorporated into a sintetic index, called biomarker response index (BRI), to draw a
toxicity scale on the basis of the effects observed with each individual biomarker.
The obtained results showed that the Δ-9-THC is the most toxic drug to the zebra
mussel, since it induced oxidative stress and the consequent oxidative and genetic
damage. The two cocaine metabolites (benzoylecgonine and ecgonine methyl ester)
appeared to have a lower environmental toxicity compared to Δ-9-THC, while
morphine, MDMA and, above all, amphetamine exhibited the lowest toxicity, at
least for the considered end-points. This study represents the first screening
performed for the evaluation of the sublethal effects of different illicit drugs and
encourages future research about the chronic toxicity evaluation.
WE281
UPTAKE AND DISTRIBUTION OF CARBAMAZEPINE AND
METABOLITES IN DIVERSE ORGANS OF Jenynsia multidentata,
CHANGES IN THE ACTIVITY OF ACETYLCHOLINESTERASE.
M.E. Valdés, School of Chemical Sciences. National University of Córdoba.; L.
Bertrand; M.D. Bistoni, Universidad Nacional de Cordoba / FACULTAD DE
CIENCIAS EXACTAS FÍSICAS Y NATURALES IDEA; B. Huerta Buitrago,
Catalan Institute for Water Research (ICRA) / Department of Water Quality; S.
Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water Quality; D.
Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and Water
Research; D.A. Wunderlin, Universidad Nacional de Cordoba / ICYTAC DPTO
QUÍMICA ORGÁNICA FACULTAD DE CIENCIAS QUÍMICAS
Pharmaceuticals are emerging contaminants ubiquitously found in watercourses,
whose ecotoxicological and human risk is still under research. In the Suquía River
basin (Córdoba, Argentina), atenolol, carbamazepine and diclofenac were the
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pharmaceuticals most frequently detected downstream the WWTP of Córdoba city.
Jenynsia multidentata is a widespread native fish proposed as bioindicator in the
basin. The goals of this work were: 1) to optimize a methodology for the analysis of
pharmaceuticals in small organs of fish, 2) to analyze the bioconcentration and
distribution of carbamazepine (CBZ) in organs of Jenynsia multidentata and 3) to
measure changes in acetylcholinesterase (ACh) activity after exposure to CBZ, as a
biomarker of neurotoxical early effects. An extraction methodology was optimized
for the analysis of 20 pharmaceuticals in freeze-dried small amounts of fish organs
(25 mg dry weight of liver, intestine, muscle, gills and 10 mg dw of brain), by
ultrasonication with methanol and solid phase extraction as clean-up1. Separation
and detection were accomplished by UHPLC-MS/MS following an already
validated method. This method was applied to quantify CBZ and 2 metabolites
(10,11-epoxyCBZ and 2-hydroxyCBZ) in organs of J. multidentata(total weight:
0.5 ± 0.2 g; standard length: 29 ± 2 mm) exposed to 100 µg/L CBZ in water for 48 h
under laboratory conditions. Matrix-matched calibration using internal standards
was applied (linearity in the range 0,5-1 to 50 µg/L). Limits of detection range were
0.1-30 ng/g dw and recovery between 30-150%. Matrix effects were noticeable,
being ion suppression the most important one. When necessary, dilutions were
made to diminish this effect. CBZ bioconcentration was observed in the 5 organs of
exposed fish (max.: 701 ng/g wet weight in brain) as well as 2-hidroxiCBZ (max.:
107 ng/g ww in liver).The active metabolite 10,11-epoxiCBZ was quantified in
gills and muscle (max.: 60 ng/g ww). An enzymatic extraction protocol was applied
for the analysis of ACh activity by spectrophotometry in brain and muscle of J.
multidentata exposed48 h to 0.5, 10 and 100 µg/L CBZ in water. A significant ACh
activation was observed in brain of fish exposed at 10 µg/L CBZ. No differences
were observed in muscles under the tested conditions. Results demonstrate that
CBS can be uptake by fish from polluted water, metabolized and distributed in
diverse tissues, affecting ACh activity.
WE282
Sub-lethal effects and protein profile alteration caused by the main cocaine
metabolite (benzoylecgonine) in a freshwater biological model
A. Binelli, University of Milan / Department of Biosciences; M. Parolini,
University of Milan / Biology; A. Pedriali; i. marisa, Biology; M. Fedorova, R.
Hoffmann, Universität Leipzig; D. Sheehan, University College Cork; S. Magni, C.
Riva, University of Milan
Illicit drugs represent not only a great social problem, but are also considered a new
environmental problem because their use and, often, abuse release large amounts of
parent compounds, and especially their metabolites, into freshwaters. One of the
most commonly used drugs is cocaine, which is the second most prevalent drug in
Europe (accounting for almost 30% of all cocaine users worldwide). Cocaine is
rapidly metabolised in humans to benzoylecgonine (35–54%), ecgonine methyl
ester (32–49%) and norcocaine (5%), which are eliminated in the urine and are only
partially removed by wastewater treatment plants (WWTPs). Because no studies
have previously been carried out to evaluate the possible risks due to cocaine and its
metabolites in non-target organisms, we applied a multi-disciplinary approach to
investigate the possible environmental risk related to benzoylecgonine (BE). Thus,
the aim of this study was to investigate sub-lethal effects and the protein pattern
alteration induced by BE on the freshwater bivalve zebra mussel (Dreissena
polymorpha). Mussels were exposed under semi-static conditions for 14 days to
two environmentally relevant BE concentrations (0.5 μg/L and 1 μg/L) and induced
adverse effects were evaluated through the application of a suite of ten different
biomarkers. We applied on bivalve hemocytes the single cell gel electrophoresis
(SCGE) assay, the DNA diffusion assay and the micronucleus test (MN test) to
investigate DNA injuries, while the neutral red retention assay (NRRA) was used to
assess BE cytotoxicity. Catalase (CAT), superoxide dismutase (SOD), glutathione
peroxidase (GPx) and glutathione S-transferase (GST) activities, as well as the lipid
peroxidation (LPO) and protein carbonyl content (PCC), were measured as
oxidative stress indices in zebra mussel homogenates. Moreover, we carried out the
redox proteomic approach to evaluate the effect of oxidative stress potentially
caused by BE on protein thiols and carbonyl groups in mussel gills. Finally, we
analysed the protein expression profile in the gills of Zebra mussels through 2-DE
and mass spectrometry analysis (RP-UPLC ESI-LTQ-Orbitrap). This reports
presents the main results obtained by this multidisciplinary approach in order to
evaluate the environmental risk due to this new pollutant in a non-target organism.
WE283
Evaluation of fipronil toxicity to the freshwater midge Chironomus riparius:
linking molecular-level endpoints to organism level effects
H.R. Monteiro, University of Aveiro / Biology; J.L. Pestana, CESAM & University
of Aveiro / Department of Biology and CESAM; S.C. Novais, A. Augusto,
Polytechnic Institute of Leiria / ESTM and GIRM; A.M. Soares, Universidade de
Aveiro / Department of Biology and CESAM; B. Devreese, Ghent University / Unit
for Structural Biology Laboratory for Protein Biochemistry and Biomolecular
Engineering LProBE; M.F. Lemos, Instituto Politécnico de Leiria / Dept Biology
Larval stages of nonbiting midges (Chironomidae, Diptera) can be found in almost
any freshwater ecosystem. Due to its ubiquitous presence and its ecological
relevance, Chironomus riparius is commonly used for toxicity testing and risk
assessment of freshwater contaminants. Freshwater systems close to agricultural
fields are subjected to frequent inputs of chemicals either by spray drift, runoff or
leaching events. These inputs often contain sub-lethal and lethal concentrations of
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several insecticides, affecting non-target species and with possible adverse effects
to ecosystem functioning. Among these insecticides, fipronil is a phenylpyrazole
compound that has been replacing organophosphates and organochorides in
agricultural areas since the restrictions on their use. Fipronil acts on the central
nervous system of insects by interfering with GABA-gated chloride and GluCl
channels, causing an impairment of the regular inhibition of nerve impulses that
ultimately result in paralysis and death. In this study, 8-day old C. riparius larvae
(third instar) were exposed to fipronil-contaminated waters. To evaluate the toxicity
of fipronil to midges, survival and sublethal responses such as total emergence,
development time and adult body size were used as endpoints. In order to better
understand and identify mechanisms of action of fipronil, molecular approaches
such as enzymatic biomarkers, protein expression and fatty acid profiling were also
used with Chironomid larvae. Exposure to fipronil significantly reduced emergence
(LOEC of 0,08 µg L-1) and affected viability of the adult midges at concentrations
as low as 0,02 µg L-1. The development time of exposed female midges was also
significantly delayed. Adult body size, which is directly linked to the flying
performance and fecundity of midges, was also affected by exposure to fipronil and
we observed that emerged adults from fipronil treatments were significantly smaller
than midges from control treatments. A comparison between exposed and
non-exposed larvae revealed increased and decreased levels of proteins, protein
activities and fatty acids. This up and down-regulation may uncover potential
mechanisms of action that lead to indirect effects of fipronil, thus providing a
molecular interpretation of the effects observed at the organism level.
WE284
Toxicity of two antifouling biocides, Irgarol 1051 and diuron, on two marine
phytoplankton species
N. Coquillé, IRSTEA Bordeaux Ifremer Nantes EPOC (LPTC); V. Dupraz,
IFREMER; S. Stachowski-Haberkorn, IFREMER / BIOGEOCHIMIE
ECOTOXICOLOGIE; D. Ménard, R. Sussarellu, L. Haugarreau, IFREMER
Irgarol 1051 and diuron are two booster biocides commonly used in antifouling
paints. They target directly the photosystem II by inhibiting the electron transfer
between QA and QB. As photosystem II structure does not vary much between
different plant organisms and algae, numerous unwanted targets can be affected in
case of environment contamination. The single and combined effects of these two
compounds were investigated towards two marine phytoplankton species,
Chaetoceros calcitrans (a single “wild” strain WC) and Tetraselmis suecica (two
strains: “wild” (WT) and diuron-resistant mutant (MT)). The effects on growth,
photosynthetic yield, reactive oxygen species presence and intracellular relative
lipid content were assessed after a 6-day exposure to a range of concentrations from
0.01 µg.L-1 to 0.5 µg.L-1 for irgarol and from 0.5 to 5 µg.L-1 for diuron. Diuron
induced a significant effect at 5 µg.L-1 for WT and WC, with an increase of their
doubling time by 168% (± 20) and 14% (± 2) respectively. DCFH-DA fluorescence
related to ROS presence showed an increase by 94% (± 3) compared to the control
for WT. The diuron-resistant strain MT showed no significant effect at the end of the
6-day exposure to diuron 5 µg.L-1. Micro-algae exposure to 0.5 µg.L-1 irgarol also
showed significant results, as doubling time increased by 54% (± 4) for WC and by
19% (± 2) for WT after a 6-day exposure. Photosynthetic yield decreased by 25% (±
0) for WC and by 17% (± 1) for WT. The mutant strain was greatly inhibited at 0,5
µg.L-1 irgarol with an increase of 63% (± 2) and 60% (± 8) of doubling time and
DCFH-DA fluorescence, respectively. Finally, a 6-day exposure to a mixture of
diuron and irgarol was performed, but results are still being acquired. The
sequencing of the psbA gene of mutant strain is still ongoing. This study
demonstrates the high toxicity of these two biocides to marine phytoplankton. It
also demonstrates that resistance to diuron does not necessarily enables resistance
to another PSII inhibitor. This highlights the need to monitor the fate of these two
compounds in the environment, especially for irgarol, since it’s still authorized in
many European countries.
WE285
Ecotoxicity of Ionic Liquids in Daphnia magna
E. Sarasa, Universidad San Jorge; L.E. Eraso, Universidad San Jorge / Facultad de
ciencias de la salud; E. Perales, Health Science Department; E. Zuriaga,
Universidad San Jorge; B. Giner, Facultad ciencias de la salud
Most of the volatile organic compounds (COVs) commonly used are considered as
dangerous and/or toxic for the environment. A green alternative to these
compounds are ionic liquids (ILs), which have been studied as possible substitute in
some scientific and industrial applications. These chemicals are organic salts melt
at room temperature. Their unique properties, possibilities of combination, low
volatility and flammability and insignificant vapour pressure, make them as a
strong option to be considered as green solvents.[1,2] Nowadays there is a huge
interest about these compounds and their physicochemical properties and possible
applications have been widely investigated. However, the ecotoxicology
assessment of this type of chemicals is still undergoing. In this study, we have
evaluated the acute ecotoxicity of five ionic liquids (1-propylpyridinium
tetrafluoroborate, 1-butylpyridinium tetrafluoroborate,
1-butyl-2-methylpyridinium tetrafluoroborate, 1-butyl-3-methylpyridinium
tetrafluoroborate and 1-butyl-4-methylpyridinium tetrafluoroborate on daphnids
(Daphnia magna), using concentration-response test, assessed as the EC50. The ILs
have been chosen in order to explore the structure-properties relationship. Results
indicate that all the studied ILs affected strongly the mobility of Daphnia magna.
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Concretely, the most toxic chemical was 1-butyl-4-methylpyridinium
tetrafluoroborate followed by 1-butyl-2-methylpyridinium tetrafluoroborate,
1-butyl-3-methylpyridinium tetrafluoroborate, 1-butylpyridinium
tetrafluoroborateand 1-propylpyridinium tetrafluoroborate, although there were not
relevant differences between them. In general, we could conclude that the presence
of an extra methyl substituent slightly increased the toxicity. [1] Pinto P.C.A.G.;
Costa S.P.F.; Lima J.L.F.C.; Saraiva M.L.M.F.S. Ecotoxicology and
Environmental Safety, 2012, 80, 97-102. [2] Pham T.P.T.; Cho C.W.; Yun Y.S.
Water Research, 2010. 44, 352-372.
WE286
Adverse effects of [bmim][BF4] and [omim][BF4] on mussel Mytilus
galloprovincialis: an integrated approach with the use of stress indices
V. Tsarpali, University of Patras / Department of Biology; A. Belavgeni, S.
Dailianis, University of Patras / Biology
The present study investigates the effects of two commonly used ILs
(1-butyl-3-methylimidazolium tetrafluoroborate/ [bmim][BF4] and
1-methyl-3-octylimidazolium tetrafluoroborate /[omim][BF4]), in terms of their
ability to induce lethal and pre-pathological alterations on marine mussel Mytilus
galloprovincialis. The mortality test (96h), firstly performed, showed higher levels
of mortality in [omim][BF4]/water-treated (96h LC50 = 0.516 mg L-1) compared to
[bmim][BF4] /water-treated mussels (96h LC50 = 134.536 mg L-1), while
[omim][BF4]/acetone-treated mussels showed higher LC50 values (96h LC50 =
2.392 mg L-1). Furthermore, the estimation of lysosomal membrane integrity (with
the use of neutral red retention assay/NRRT) in hemocytes of exposed mussels
showed increased levels of lysosomal destabilization in mussels exposed to
sub-lethal concentrations of ILs for 4 days. Based to the above results, a battery of
stress indices in mussels’ hemolymph was estimated. According to the results,
[omim][BF4]-exposed mussels (both water and/or acetone-treated) showed
significant increased levels of superoxide anion and lipid peroxides (in terms of
malondialdehyde equivalents), as well as increased levels of DNA damage, even at
low concentrations (-1), while in the case of [bmim][BF4] -exposed mussels, the
obtained results were more mediated. The results of the present study clearly
indicate ILs-induced lethal effects, as well as disturbances on different levels of
organism function before mortality occurs. Since those ILs constitute a novel class
of chemicals, widely used in a range of applications either pure or in mixtures with
water and/or conventional solvents, such as acetone, the present study reveals not
only their environmental risk but their handling and management as well.
WE287
Ecotoxicology study of glycerol-derivatives in Daphnia magna
E. Perales, Health Science Department; C.B. García, Universidad San Jorge /
Facultad de ciencias de la salud; J.I. García, Universidad de Zaragoza / ISQCH;
L.E. Eraso, Universidad San Jorge / Facultad de ciencias de la salud; E. Pires,
Universidad de Zaragoza / ISQCH; B. Giner, Facultad ciencias de la salud
Glycerol is one of the most representative by-product in biodiesel synthesis
fabrication and others industrial procedures, like soap manufacture and microbial
fermentation1. Furthermore, the use of some glycerol derivatives as solvents in
different chemical reactions2 causes it to be considered a very interesting raw
material. However, although the reuse of the industrial-waste glycerol is beneficial
for the environment, it is needed to characterize glycerol and some derivatives from
an ecotoxicological perspective to ensure low environmental risk. The work we
present here forms part of a broader project regarding the ecotoxicological
characterization, acute and chronic, of green solvents from biomass through a
battery of well-stabilised bioassays. The information obtained is studied together
and analysed and the goodness of these kinds of solvents is assessed from the point
of view of Green Chemistry. In this case, we show the ecotoxic effect of several
glycerol derivatives (3-methoxy-1,2-propanediol, 3-ethoxy-1,2-propanediol,
3-n-butoxy-1,2-propanediol, 1,3-di-n-butoxy-2-propanol,
1,3-di-n-butoxy-2-methoxypropane, 1,2,3-tri-n-butoxypropane) in the crustacean
Daphnia magna by means of the OCDE 202 “Daphnia sp. Acute Immobilisation
Test”. The chemicals have been selected with the purpose of studying the effect of
the length and position of the substituents in a systematic way. The obtained results
have been analysed and compared to those obtained in other bioindicators. In
general, significant differences in the ecotoxicological behaviour of the chemicals
depending on the structure have been found. Toxicity clearly increases if the length
of the alkyl chain increases. In this case, an extra subtituent in position 2, does not
make the toxicity lower than the corresponding analogous. In general, only the
chemicals with long alkyl chains can be considered toxic for the environment. 1
García, J.I.; García-Marín, H.; Mayoral, J.A.; Pérez, P. Green Chemistry 2010, 12,
426-434. 2 García, J.I.; García-Marín, H. Pires, E. Green Chemistry 2014, 16,
1007-1033.
WE288
Investigation of the toxic effects of iodoacetic acid on Caenorhabditis elegans
G. Repetto, Univ. Pablo de Olavide / Biología Molecular e Ingeniería Bioquímica;
B. Pardo, Instituto Nacional de Toxicología y Ciencias Forenses / Departamento de
Sevilla; C. Alvarez-Herrera, M.J. Muñoz, Universidad Pablo de Olavide de Sevilla /
Biología Molecular e Ingeniería Bioquímica
Iodoacetic acid has been identified as one of the toxic disinfection byproducts in
drinking water after disinfection with chloramines in the presence of iodide. The
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formation of iodoacids is linked to the presence of chloramines, a reaction product
of chlorine and ammonia in the final stage of the drinking water chlorination
process. Iodoacetic acid is considered to be one of the most toxic disinfection
byproducts. It can negatively affect mouse embryo development, is a potent
cytotoxic agent and can cause mutagenicity in bacteria and genotoxicity in
mammalian cells. The aim of this study was to investigate the main toxic effects of
iodoacetic acid on Caenorhabditis elegans. The percentage of survival animals was
used to evaluate lethality of nematodes, the growth of the nematodes, the brood size
to evaluate reproduction, the locomotion behavior was assessed by head thrash and
body bend and other effects were detected according to the defecation cycle.
Iodoacetate induces toxicity by inhibiting the glycolytic enzyme
glyceraldehyde-3-phosphate dehydrogenase, which led to hypoglycemia and the
generation of reactive oxygen species. The LC50 at 24hr exposure of
Caenorhabditis elegans was 7 microM iodoacetic acid, but reproduction was
severely reduced from 2.5 and behavior was altered from 1 microM iodoacetic acid.
Acknowledgements: this work was supported by the grant CTM2012-31344 from
the Spanish Ministry of Economy and Competitiveness and the EU FEDER
program.
WE289
Ecotoxicity Study of Lactate and Furfural Compounds
L.E. Eraso, Universidad San Jorge / Facultad de ciencias de la salud; E. Sarasa,
Universidad San Jorge; E. Perales, Health Science Department; E. Zuriaga,
Universidad San Jorge; B. Giner, Facultad ciencias de la salud
In the last years, new friendly solvents which pollute less than traditional solvents
have been developed and studied. Some of these solvents are ionic liquids, solvents
from biomass, supercritical fluids, etc. However, in this case we want to focus on
solvents from biomass which been received much attention as renewable organic
resources. It is important to highlight solvents from biomass such as lactate,
furfural, furfuryl alcohol, terpenes, levulinates, etc. [1,2] In this case, we want to
deepen in lactate and furfural families taking into account their ecotoxicological
characteristics because these solvents have been considered as green solvents for
their physicochemical characteristics. These solvents can be used as paints, gums,
dyes, oils, detergents, food additives, cosmetics, in pharmaceuticals, as lubricants,
adhesives and precursor of other chemicals, etc.[3] In this study, an
ecotoxicological study of lactate and furfural compounds has been obtained. New
data about acute ecotoxicity of studied compounds in water have been obtained
using Daphnia magna (OECD 202) bioassay. A relationship between the structures
of chemicals their toxicity can be seen by examining the physicochemical
characterizations of the compound. Furthermore, the relationship of the toxicity and
hydrophobicity has been investigated [4]; the log EC50values of chemicals studied
have been plotted against their log P values. [1] Nakagawa, Y.; Tomishige, K.
Production of 1,5-pentanediol from biomass via furfural and tetrahydrofurfuryl
alcohol. Catalysis Today 2012, 1, 136-143. [2] Horvath, I. T. Solvents from nature.
Green Chem. 2008, 10, 1024-1028. [3] S. Pena-Tejedor, R. Murga, M. Sanz and S.
Beltran, Fluid Phase Equilib., 2005, 230, 197-203 [4] Jurado, E.;
Fernandez-Serrano, M.; Nunez Olea, J.; Lechuga, M.; Jimenez, J. L.; Rios, F. Acute
Toxicity of Alkylpolyglucosides to Vibrio fischeri, Daphnia magna and
Microalgae: A Comparative Study. Bull. Environ. Contam. Toxicol. 2012, 2,
290-295.
WE290
Human exposure to endocrine disruptors by inhalation: contamination
characterization of indoor air by chemical and biological analyses
S. Laborie, UMR METIS; L. Oziol, University of Paris-Sud / UMR CNRS; F.
Alliot, EPHE UMR 7619; A. Desportes, EPHE / UMR METIS; E.
Moreau-Guigon, M. Chevreuil, EPHE
Humans are exposed to low levels of environmental compounds through several
exposure pathways. Many of them are known or presumed endocrine-disrupting
compounds (EDCs) that may interact in mixture with other contaminants under
environmental exposure conditions. Inhalation represents a chronic and passive
exposure route to these contaminants. Moreover, it is assumed that adults spend at
least 80% of their lifetime indoors, where the air is often more contaminated than
outdoors. In this context, our purpose was to develop robust multi-residue
analytical methods to identify and quantify the exposure to a wide range of EDCs in
indoor air. In order to characterize the health hazard inherent to this
multi-contamination, a two-track approach was carried out, by combination of
chemical and biological analyses. Four dwelling places were compared for their
indoor air contamination and with outdoor air, during two different seasons: an
office, an apartment and a house to study the general population exposure, and a day
nursery to consider a sensitive sub-population. The broadest range of contaminants
was extracted from the two atmospheric phases (gas and particulate) of indoor and
outdoor air. Liquid or gas chromatography-mass spectrometry analyses were
developed for the quantification of 71 molecules, known or suspected to be EDCs,
both in the two air phases. These compounds belong to several families with
contrasted properties: pesticides, dielectrics, flame-retardants, plasticizers,
preservatives, synthetic musks, surfactants or compounds from combustion
processes. Along with their chemical analysis, the endocrine-disrupting potential of
indoor air extracts was performed using in vitro bioassays, i.e. two cellular
transactivation tests: MELN and PC-DR-LUC cells respectively for estrogenic- and
thyroid-disrupting effects assessment. Our data showed the indoor prevalence of
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EDCs, and especially in the gas phase. The endocrine-disrupting potential and the
contamination by target EDCs of the indoor air extracts were in accordance, except
for seasonal variations. This suggests the presence of non-studied EDCs in air
extracts or interactive effects between air contaminants. In this context, an
effect-directed analysis approach will be carried out on biologically active air
extracts. The objective will be to identify the target compounds responsible for the
observed biological responses, while integrating interactions effects between
contaminants in mixture.
WE291
Identifying New or Emerging Risks of Chemicals (NERCs) for the protection
of workers, consumers and environment to support policy
Y. Bruinen de Bruin, RIVM / Industrial Chemicals
Despite existing legislation to prevent or manage the risks of chemical substances,
chemical risks continue to emerge on the short or long term. On the one hand, these
risks can be the result of new substances, new applications, technological
developments or process innovations. On the other hand adverse effects not
recognized before might arise from the long-term use of existing substances.
Therefore, a project coordinated by RIVM and financed by the Dutch Government
was initiated in 2012 to develop a system to identify New or Emerging Risks of
Chemicals (NERCs) at an earliest stage. The project aims to link new information
on chemical stressors to effects for three protection goals - workers, consumers and
the environment. A major difficulty is the causality between exposure and observed
effects. Methodologies in finding and prioritizing NERCs for each protection goal
will be presented. In addition, measures are suggested to reduce exposure of the
selected NERCs in the nearby future Despite similarities in the methodologies for
the identification of NERCs, the complexity and route of exposure of NERCs also
resulted in differences in approaches for the three protection goals. The two
common crucial features of the developed procedures are (i) using various sources
(e.g. scientific literature, news sites, websites, electronic databases, stakeholder
networks) for searching information and (ii) the evaluation of information
involving international networks of experts to assess the causality between the
chemical exposure and the effect.
WE292
Assessment of toxic effects of ibuprofen and triclosan on the activated sludge
by biomarkers approach
G. AMARIEI; K. Boltes, University of Alcala / Chemical Enginnering; P. LETÓN,
Univ. ALCALA
Emerging contaminants present significant research interest due to their frequent
detection in wastewater and to their reported toxicological properties. Usually, the
toxicological studies of contaminants in water are carried out evaluating the
negative effect of each compound individually on standard organisms at classical
apical end-points based on the formal approach of dose-response relationships.
Reviewing the literature, there are a limited number of publications on the toxicity
of emerging pollutants on biological activity of microorganisms forming the
activated sludge, and only individual validations have been performed. However,
the stress response measured for a non-homogeneous community like activated
sludge is often unspecific. The aim of this study was to investigate the potential
toxic effects involving oxidative stress of Ibuprofen (IBU) and Triclosan (TCS),
individually and in binary combination, on the microflora of activated sludge. For
this purposes, were assessed biomarkers including enzymatic activities of catalase
(CAT) and glutathione-s-transferase (GST). Activated sludge used comes from a
laboratory system. The concentration of IBU and TCS ranged 0.5-8 mg/L and
0.006-0.1 mg/L, respectively. Batch toxicity experiments were performed using
OXYGRAPH SYSTEM (Hansatech), for determining the activity of CAT based on
the quantification of oxygen production rate. Fluorimetric technique was applied as
well, using a FLUOROSKAN ASCENT FL (Thermo) for determining the activity
of GST, using monochlorobimane-GSH as substrate. The results showed that
buprofen induced an increase in the activity of CAT at low doses. However, further
increasing in IBU concentration reduced CAT activity and returned to the level in
the control. Similar to CAT, GST activity varied in a dose-dependent
manner. Triclosan induced a lower increase in the activity of CAT and GST, but no
significant changes were observed at all doses following its exposure. There were
no regular changes in the enzymatic activities of at the tested dose. The toxicants
mixture had similar effects on the CAT and GST activities of IBU during
individually assay, with an ease off tendency by the presence of TCS. Our findings
can suggest that compared with individually substances, the co-occurrence
conditions played a much more weakly role in realistic effect on the activities of
antioxidant and detoxifying enzymes, as shown in the notable oxidative status
imbalances.
WE293
Environmental concentrations of the cocaine metabolite benzoylecgonine
induced sublethal toxicity in the development of plants but not in a zebrafish
embryo-larval model
M. Catala Rodriguez, Universidad Rey Juan Carlos / Biology and Geology Physics
and Inorganic Chemistry; J.P. García-Cambero, Institute of Health Carlos III /
National Center for Environmental Health; H. Cortés, Universidad Rey Juan Carlos
/ Biology and Geology Physics and Inorganic Chemistry; Y. Valcárcel, Universidad
Rey Juan Carlos / Department of PreventiveMedicine Public Health Immunology
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and MedicalMicrobiology
Several studies have found cocaine and its main active metabolite benzoylecgonine
(BE) in the aquatic environment and drinking water derived from their high
consumption by humans and the inability of water treatment processes to eliminate
it. Only a couple of works have addressed BE ecotoxicology on animals and no data
have been published of the ecotoxicity of BE on plants or microalgae. The goal of
this publication is to provide information on the toxicity of relevant environmental
concentrations of BE during animal and vascular plant development in order to
contribute to a better assessment of the risk of this substance for freshwater
ecosystems. BE induced alterations in mitochondrial activity and DNA levels of
fern spores at environmental concentrations (0.001 µg L-1), which could disrupt
gametophyte germination. However, these concentrations did not seem to alter the
morphogenesis, hatching time, heartbeat rate or larval motility in a zebra-fish
embryo-larval model. These results agree with the allelophathic role described for
alkaloids such as benzoylecgonine and their unspecific interference with plant
germination. We conclude that the anthropogenic dispersion of alkaloid
allelochemicals may pose a risk for biodiversity and irrigated food production that
should be further investigated.

Managing nanomaterials in the environment: lessons learnt to
date, state of the art and future perspectives (P)
WE294
Determination of toxicity thresholds exerted by AgNPs on earthworm
coelomocytes (eleocytes, amoebocytes) through viability and cytotoxicity
bioassays combined with flow cytometric analysis
N. Garcia, UPVEHU / Department of Zoology and Animal Cell Biology; A. Irizar
Loibide, Aarhus University (AU) / Department of Bioscience; F. Goñi de Cerio,
Gaiker Technology Centre-Zamudio; J. Etxebarria, GAIKER Tecnological Centre.
IK4 Research Alliance.; I. Marigomez, Euskal Herriko Unibertsitatea / Zool Eta
AnimZelulen DinamSaila; M. Soto, University of Basque Country / Zoology and
Animal Cell Biology Research Centre for Experimental Marine Biology and
Biotechnology PIEUPVEHU
The number of applications regarding silver nanoparticles (AgNP) is widely
increasing so their release into different environmental compartments such as soils
is a matter of concern. However, there is a lack of knowledge on the hazards posed
by these materials to soil organisms. Different species of earthworms have been
used as sentinel and/or model organisms for soil health assessment due to their early
and measurable responses (biomarkers) after exposures to a wide range of
pollutants. Those responses can be measured in their immune cells, the
coelomocytes. Recently, in vitro assays with primary cultures of coelomocytes
based on the Neutral Red Uptake (NRU) assay have been developed as
cost-effective tools for toxicity assessment of chemicals. However, coelomocytes
are a heterogeneous group of cells with two main subpopulations, amoebocytes and
eleocytes, which exhibit different sensitivity against pollutants. Therefore, the
understanding of the behavior of both cell-types might allow the establishment of
accurate toxicity thresholds exerted by AgNP, and to know whether the
responsiveness of cell biomarkers can be compromised. Coelomocytes extruded
from E. fetida were maintained in primary cultures and exposed to PVP-PEI coated
Ag-NP (concentrations ranging 0-100 mg/l) and to PVP-PEI coating agent
separately (0.0001-10,4 mg/l) for 24 h. The toxicity of AgNPs was assessed by
cytotoxicity and viability assays (NRU and Calcein-AM Viability), and flow
cytometric analyses were applied to decipher subpopulation dynamics and their
sensitivity against AgNP exposure. Internalization and subcellular distribution of
AgNPs on coelomocytes was studied by TEM & X-ray microanalysis. PVP-PEI
was not cytotoxic while coated AgNPs exerted an initial stress at low doses and
severe toxicity at highest concentrations. In addition, a clear difference in the
sensitivity of eleocytes and amoebocytes was detected, while eleocytes seemed not
to be affected, amoebocytes showed a clear dose-response curve against AgNPs.
Hence, AgNPs may have a targeted impact on amoebocytes as a result of
preferential accumulation that exerted subsequent subcellular damage. In vitro
bioassays in combination with flow cytometric analysis succeeded in determining
toxicity thresholds exerted by AgNPs in earthworm coelomocytes, being
amoebocytes the most sensitive cell-type answering to AgNPs insult. Funded by
Basque Gov (Consol Res Groups; IT810-13), UPV/EHU (UFI 11/37), MINECO
(Nanosilveromics).
WE295
in vitro cytotoxicity of silver nanowires to earthworm coelomocytes caused by
surface adsorption
J. Kwak; Y. An, Konkuk University / Department of Environmental Science
By increasing concern of release of nanomaterials to terrestrial ecosystem,
researches on the ecotoxicity of nanomaterials to the earthworms have been steadily
reported. In this study, in vitro cytotoxicity test were carried out to assess the toxic
effects of silver nanowires to earthworm coelomocytes in the cellular level. With
flow cytometric analysis of fluorescence after calcein-AM stainig, intracellular
esterase activities were slightly decreasd with increasing exposure concentrations
of silver nanowires. The inhibited enzyme activities seem to have low relationship
with cellular uptakes due to the negligible changes in the side scattering lights of
flow cytometric analysis. However, the increase in the forward scattering lights
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were observed in exposure groups. It indicated that adsorption of nanomaterials on
the cell surfaces. In addition, images of silver nanowires adsorped to thes
earthworm coelomocytes surfaces were observed by scanning electron microscope.
These results indicate that intracellular esterase activities could be effected by silver
nanowires adsorptions to earthworm coelomcoytes surfaces rather than
internalization in the in vitro exposure. This research was supported by Basic
Science Research Program through the National Research Foundation of Korea
(NRF) funded by the Ministry of Science, ICT and future Planning
(2014R1A2A1A11050513).
WE296
Effects of nickel nanoparticles in the soil invertebrate Enchytraeus crypticus:
a full life cycle test
F.C. Santos, Biology CESAM; S.I. Gomes, University of Aveiro / Department of
Biology CESAM; J.J. Scott-Fordsmand, Aarhus University / Department of
Bioscience Terrestrial Ecology; M. Amorim, Universidade de Aveiro /
Department of Biology and CESAM
The potential impact of Ni-nanoparticles (Ni-NPs) in the environment is still poorly
understood, in particular in soil organisms. Concerns have been highlighted
regarding the long-term effects of nanomaterials (NMs), often not covered in the
currently available standard toxicity tests. Also, the effects of NMs on potentially
more sensitive life stages (e.g. embryonic development) are not targeted by most
standard toxicity tests. The aim of the present study is to investigate the effects of
Ni-NPs (in comparison with NiNO3) using the soil invertebrate Enchytraeus
crypticus (Oligochaeta, Enchytraeidae) full life cycle (FLC) test. This approach is a
substantial improvement compared to the standard Enchytraeid Reproduction Test
(ERT, ISO and OECD guidelines), as it provides more detailed information
regarding the whole lifecycle and hence enable an identification of the most
sensitive endpoint. In the FLC organisms are exposed from cocoon stage (1-2 days
old) to 46 days, and the endpoints include: hatching (11 days); growth (15, 22
days); time-to-maturity (25 days); survival and reproductive output (46 days).
Results showed that hatching was the most sensitive parameter for Ni-NPs
exposure, indicating effects in the embryo development. When enchytraeids hatch
and grow in the presence of Ni-NPs, their reproductive output seemed to be less
affected, in comparison with the effects on the standard test where adults are
exposed (21 days). This could indicate a response mechanism in terms of number of
juveniles produced as a trade-off. Last, the refined information in the FLC,
compared to the traditional test, allows for a better refinement of new research
questions which enables a mechanistic understanding. Keywords: nickel
nanoparticles, soil, full life cycle, hatching
WE297
The toxicity of particulate (nano and micro scale) and ionic forms of copper to
the marine horse mussel (Modiolus modiolus)
H.M. Alnashiri, Heriot-Watt University / School of Life Sciences; M.G. Hartl,
Heriot-Watt University / Centre for Marine Biodiversity and Biotechnology School
of Life Sciences; T.F. Fernandes, Heriot-Watt University / School of Life Sciences
Copper oxide nanoparticles (CuO NPs) are one example of NPs that are used in
many applications, such as batteries, semiconductors and inks. The increased usage
of CuO NPs will likely result in an increased release into the environment,
especially the marine environment. Furthermore, there is a lack of understanding of
the toxicity of CuO NPs on environmental species and humans, particularly marine
benthic filter feeders where data are particularly lacking. Therefore, the focus of the
current study was to assess the genotoxicity (DNA damage) and oxidative stress in
a relevant biomarker organism, the horse mussel Modiolus modiolus, chosen for its
conservation importance and for its tendency to form reefs which support other
species. The mussels were exposed to different concentrations (5, 10, 15 and
20μgL-1) of different forms of particulate CuO (NPs, MPs), and copper in the form
of a salt (CuSO4), along with the control (medium only), for 72 hours. The Comet
assay was used to assess DNA damage in the gill cells of the mussels, superoxide
dismutase (SOD activity assay) was used to assess oxidative stress. Flow cytometry
was used to assess the viability of the cells and the thiobarbituric acid reactive
substances (TBARS) assay was used to measure the extent of lipid peroxidation in
gill membranes. The results indicated that all forms of copper (particulate nano and
micro, and copper salt) have the potential to cause DNA damage in the gill cells of
M. modiolus in a dose-related manner, at concentrations that can be considered
environmentally realistic. Similarly, SOD activity was observed to have increased
and cell viability decreased in the cells of M. modiolus exposed to all forms of
copper, indicating increased oxidative stress. Finally, lipid peroxidation was
increased in all exposed mussels. Overall, all forms of copper (nano, micro and salt)
can potentially be toxic to M. modiolus even at low concentrations, although CuO
NPs were found to be the most toxic to M. modiolus in all the experiments
conducted. Keywords: CuO NPs, oxidative stress, DNA damage, Modiolus
modiolus
WE298
Influence of condition specific aging on nanoparticle toxicity - the role of time
S. Lüderwald, Universität Koblenz-Landau / Institute for Environmental Sciences;
F. Seitz, Inst. for Environmental Sciences / Institute for Environmental Sciences;
R.R. Rosenfeldt, Uniersity of Koblenz-Landau, Institute for Environmental
Sciences / Institute for Environmental Sciences; R. Schulz, University of
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Koblenz-Landau / Institute for Environmental Sciences; M. Bundschuh,
Department of Aquatic Sciences and Assessment Swedish University of
Agricultural Sciences / Department of Aquatic Sciences and Assessment
Engineered nanoparticles may enter aquatic ecosystems via various pathways such
as wastewater treatment plant effluence. Once in the system those particles can
undergo surface modifications including, for example, the seemingly unavoidable
coating by natural organic matter (NOM). This process alters the ecotoxicological
potential of nanoparticles both instantaneously and over time. However, the aging
of nanoparticles under different environmental conditions has rarely been
considered. In this context, the present study investigates the acute and chronic
effects of a model nanoparticle, i.e. titanium dioxide (nTiO2, 99.9% anatase, ~100
nm), on Daphnia magna, depending on environmental properties. First, 96-h acute
toxicity tests were conducted with nTiO2, aged for 0, 1, 3 and 6-d in media with
varying ionic strengths (MilliQ water (~0 mmol/L) or ASTM-medium (9.25
mmol/L)) as well as in the presence and absence of natural organic matter (±NOM).
Second, 21-d chronic experiments with 0 and 3-d in ASTM-medium (±NOM) aged
nTiO2 were carried out. The acute toxicity test with nTiO2 aged in MilliQ water
(±NOM) did not reveal any statistically significant differences among 96-h
EC50-values (0.56-1.41 mg/L). This may be attributed to a very limited nTiO2
surface modification during the aging as indicated by the similar initial particle size
distributions. In contrast, the 6-d aging of nTiO2 in ASTM-medium in absence of
NOM caused a distinctive particle agglomeration followed by a fourfold decrease
in toxicity, compared to 0-d aging. This is also supported by the findings of the
chronic experiments with 3-d aged nTiO2 in ASTM-medium -NOM, which showed
relative to 0-d aged nTiO2 a decreased toxicity up to 100%. In comparison, for
ASTM-medium +NOM, the 96-h EC50 of nTiO2 toxicity decreased by up to ~50%
within the first 3-d of aging, while 6-d of aging decreased the toxicity by ~60%, in
relation to 0-d aging. Also the chronic experiments displayed that 3-d aged nTiO2 in
ASTM-medium +NOM caused an increased toxicity relative to 0-d aging. The
present study thus suggests that the aging of nTiO2 in the presence and absence of
NOM modifies the toxicity of nTiO2 in a condition-specific (aquatic surrounding
and time dependent) manner, while the underlying mechanisms remain unclear.
WE299
Trophic transfer of metal nanomaterials - should we be concerned?
S.R. Tangaa, F.R. Khan, Roskilde University / ENSPAC; H. Selck, Roskilde
University / Dept Environmental Social and Spatial Change
Engineered nanomaterials (ENMs) are used in a wide range of products worldwide,
such as inks, plastics, consumer products, lubricants, electronics and bioactive
coatings. These particles will ultimately end up in the aquatic environment and have
been shown to be taken up by a variety of species; however research on potential
trophic transfer of ENMs is limited. The first studies on trophic transfer of metal
ENMs, were concerned with the transfer of Cd Quantum Dots (QDs) from bacteria
to rotifers and from algae to daphnia (Holbrook et al., 2008; Bouldin et al., 2008).
Both groups showed that there was a transfer of these particles from the lower food
chain level (bacteria, algae) to higher organisms (rotifers, daphnia), even though no
biomagnification occurred. Other studies have been conducted with different kind
of metal ENMs within both aquatic and terrestrial environments (e.g. Zhu et al.,
2010; Judy at al., 2011; Conway et al., 2014) and all have detected a potential
transfer of these particles up through the food chain. In addition, all of these studies
comment on the same issue – the need for further research. By investigating the
current knowledge base regarding the trophic transfer of metal ENMs, an overview
of present studies, results, concerns and knowledge gaps within this field will be
obtained. A survey of the available literature, including experimental setup,
organisms, particle types and end-points will be discussed, and put into a greater
context regarding relevant exposure scenarios and environmental realism. Such an
overview is essential to better understand the risks associated with ENMs moving
between trophic levels. References: Holbrook et al., 2008, Nature
Nanotechnology, 3, 352-355; Bouldin et al., 2008, ET&C, 27 (9), 1958-1963; Zhu
et al., 2010, Chemosphere, 79, 928-933; Judy et al., 2011, ES&T, 45 (2), 776-781;
Conway et al., 2014, ES&T, 48, 1517-1524
WE300
Modification of nanoparticles to reduce environmental toxicity
B.K. Gaiser, School of Life Sciences; D.J. Brown, Marietta College / Department of
Biology and Environmental Sciences; V. Stone, Heriot Watt University; T.F.
Fernandes, Heriot-Watt University / School of Life Sciences
The FP7 project NANOMICEX focuses on safety by design to generate
nanoparticles useful for the ink and pigment industry containing modifiers to
mitigate their risk to humans and the environment. Results from initial acute aquatic
OECD studies and attempts to modify the most toxic particles revealed that out of a
panel of seven nanoparticles, zinc oxide (ZnO) and hydrophobic quantum dots
(CdSe) were the most promising candidates for successful modification, showing
both high toxicity and potential for modification with organic ligands. Acute
toxicity tests according to OECD protocols were performed using Daphnia magna,
Lumbriculus variegatus and Pseudokirchneriella subcapitata as test models, and
particle concentrations of up to 100 mg/l were used; for certain particles with low
toxicity an EC50 could not be established in some organisms. Modification of ZnO
with a protein coating reduced the EC50 in D. magna and P. subcapitata by a factor
of 171 in P. subcapitata and more than 300 in D. magna, while ZnO had not shown
toxicity in L. variegatus prior to modification. For hydrophobic CdSe, modification
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of the particle core with a ZnS shell and a silica-linked sugar reduced the EC50 in P.
subcapitata by a factor of 3.15, in D. magna by a factor of 125, and in L. variegatus
by a factor >3. L. variegatus locomotive behaviour was also less affected by the
new modified CdSe than by hydrophobic CdSe NPs. The biokinetics of unmodified
and modified ZnO NPs to L. variegatus and sub-lethal effects on oxidative stress in
L. variegatus and D. magna are currently being investigated by assessment of
catalase and superoxide dismutase activities in the organisms. In parallel studies,
we also found that the modified nanoparticles had reduced cytotoxicity in
mammalian hepatic, phagocytic and alveolar cells. These findings suggest that the
modifications established in this project may be a step towards safety by design,
generating particles which can be produced at a moderate to large scale and
employed by industry, with less risk to workers, consumers and the environment.
WE301
Environmental, health and safety impacts of the use of nanomaterials in the
textile finishing industry. ECOTEXNANO project.
R. Villalba, Leitat Technological Center / Sustainability Unit; N. Fuentes, Leitat
Technological Center; M. Escamilla, LEITAT / Sustainability Unit; J. Mota, Leitat
Technological Center / Advanced Materials Division; M. Santamaría, ITENE /
Chemical Safety Division
In response to competitive challenges, the textile industry in Europe should
improve their competitiveness by ceasing mass production and simple fashion
products and concentrating instead on higher value-added sustainable products. The
use of nanomaterials is gradually increasing daily due to the new properties
addressed by the nanotechnology based products. Such rapid proliferation results in
a key environmental problem due to the lack of knowledge of their health and
environmental impacts and subsequent effects on the ecosystem. Within this scope,
the overall aim of ECOTEXNANO project is to improve the environmental
performance of best innovative solutions that are emerging with regard to technical
textiles that incorporates nanoparticles in the textile finishing industry. The project
addresses four textile functionalities: soil release, UV protection, antimicrobial and
flame retardant; the most representative nanomaterials that are being used in textile
finishing processes by functionality have been selected. Environmental, health and
safety impacts are being assessed by carrying out a comprehensive Life Cycle
Assessment of the manufacturing operations and Risk Assessment of the selected
nanomaterials. The analysis will allow quantifying the environmental impacts of
the use of nanomaterials in substitution of bulk substances, and to guarantee that
these nanomaterials do not pose risk on workers and environment. Demonstration is
being developed into two pilot scale trials (Spain and Italy) in order to provide
evidence of best practice in the application of nano-based techniques comparing
with the conventional finishing chemicals. The project results will provide the
textile finishing industry a user-friendly tool to support the chemical safety
assessment of nanomaterials along their life cycle and to bridge knowledge gaps on
nanomaterials properties, hazard and exposure. The tool will compare nanotextiles
and conventional textile finishing products and quantify the achieved
environmental and risks improvement. It will be the basis for further development
of a network platform to share data with relevant stakeholders. In addition, an
online tutorial will be available in order to support textile companies to quantify the
environmental improvement and risk reduction achieved. Based on the results,
human health and environmental EU policy such as REACH and CLP Regulation,
biocidal products, BREF for textile sector will be analyzed for potential updating.
WE302
The Effects of Nanoparticles on The Freshwater Microalga
Pseudokirchneriella subcapitata
F.M. Alqahtani, Heriot-Watt University / School of Life Science; J. Kalman,
School of Life Sciences; H. Johnston, Heriot Watt University / Life Sciences; V.
Stone, Heriot Watt University; T.F. Fernandes, Heriot-Watt University / School of
Life Sciences
This poster reports the results of a study assessing the effects of different
nanoparticles on the microalga Pseudokirchneriella subcapitata. The increased use
of nanoparticles in a wide range of products has led to their potential release into the
environment. In this study the microalga Pseudokirchneriella subcapitata was
exposed to different concentrations of a range of nanoparticles widely used in
consumer applications. Algal growth was measured at different time points (0, 24h,
48h, and 72h) using different methods, namely optical density (OD) and
fluorescence of the culture, as well as chlorophyll a, after extraction (OECD
guideline 201). Results indicate a dose response effect, with increased inhibition
observed with increased nanoparticle concentration. A comparison of the different
nanoparticles studied will be made in regards to their toxicity to the microalga
discussed in the context of their use in realistic scenarios.
WE303
QSPR models for the prediction of the adsorption of organic molecules on
multi walled carbon nanotubes
E. Papa, Department of Theoretical and Applied Sciences
The investigation and prediction of toxicological and physico-chemical properties
of nanoparticles (NPs), as well as of the interaction of organics with NPs surface, is
a challenging topic. In silico approaches based on quantitative structure-property
relationships (QSPR), can be applied to investigate ecotoxicologically relevant
properties of NPs. This poster shows some examples of QSPR models generated to
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predict the potential adsorption of small organic molecules on the surface Multi
Walled Carbon Nanotubes (MWCNTs). The organic chemicals interacting with the
surface of the MWCNTs were structurally described by conventional molecular
descriptors, which have been calculated by using freely available online software
(PaDEL Descriptors). The QSPR models were developed in the software
QSARINS by Multiple Linear Regression (MLR - Ordinary Least Squares(OLS)
method), and external validation was performed by splitting the available
experimental data into training and prediction sets. The All Subset and the Genetic
Algorithm Variable Subset Selection procedures were applied to select the
modelling structural information from the hundreds of molecular descriptors
available in this study. Literature models generated by using Abraham descriptors
were compared with the new QSPRs based on conventional descriptors. In
particular, an in depth analysis of the applicability domain of the models has shown
that the current experimental information used to generate QSPR models, was not
sufficient to generate reliable predictions for the potential adsorption of small
biomolecules (i.e. hormones) on the surface of MWCNTs. Finally, a robust and
externally predictive QSPR regression model was proposed to predict the
adsorption of small organics on MWCNTs. This model is a valid alternative to the
more complex literature models developed for the same endpoint using Abraham
descriptors.
WE304
Quantitative (Nano)-Structure Activity models for heterogeneous metal oxide
nanoparticles
E. Papa, Department of Theoretical and Applied Sciences; J. Ponti, European
Commission, Joint Research Centre, Institute for Health and Consumer Protection;
J. Doucet, A. Panaye, R. Brayner, Paris Diderot University / ITODYS
The current use of nanoparticles (NPs) for industrial and pharmacological
applications has become a reason of increasing concern due to their possible
toxicological activity in humans and other organisms. The lack of experimental
information available to describe the structural properties of these new materials,
and the lack of in vivo or in vitro measured activities for large sets of NPs, are
among the main problems associated to the development of in silico models based
on Quantitative (Nano)-Structure Activity Relationships (Q(N)SAR). \nIn this
poster we want to show some examples of Q(N)SARs developed to model the
biological activity of heterogeneous metal oxide NPs, also highlighting the
strengths and weaknesses of the performed approaches.\nDifferent datasets of
heterogeneous metal oxides NPs structurally characterized by experimentally
measured properties, such as surface charge, size, aggregation properties etc…
were modelled to predict different responses of biological activity (i.e. cytotoxicity
and cell membrane damage). The QSAR models were developed by using several
statistical appraoches, and taking into account the OECD principles for the
development and the validation of QSARs, thus paying particular attention to the
evaluation of applicability domains, to the validation of the models, and to the
interpretation of the molecular descriptors. The proposed models are promising,
however small applicability domain represents one of the main limits associated to
these models. This is a direct consequence of the limited dimension of the available
experimental data sets. Observations from this study provide additional information
on which issues represent limitations and possibilities for the future improvement
and application of QSAR-based approaches to NPs. This information is useful to
improve application of in silico mehods to hazard and risk assessment procedures of
NPs, and to perform in silico screening of NPs.
WE305
In silico approaches for the prediction of the biological activity of
surface-modified nanoparticles
E. Papa, Department of Theoretical and Applied Sciences; J. Doucet, A. Panaye,
Paris Diderot University / ITODYS
Different in silico approaches based on quantitative structure activity relationships
(QSAR) are currently applied to investigate the potential biological activity of
nanoparticles (NPs). In this poster we want to show some examples of models
which can be generated to study the effect of changes in the organic coating on
cellular interaction phenomena of surface-modified NPs. Different literature
datasets were used to model in vitro “uptake in” and “association to” cells, of
cross-linked iron oxide, gold and silver nanoparticles, with heterogeneous surface
modifications. The organic chemicals used to modify the surface of the
functionalised NPs were structurally described by conventional molecular
descriptors, which were calculated by using freely available online software
(PaDEL Descriptors). Structural information on experimentally derived structural
descriptors (i.e. NPs size, charge, and aggregation state), as well as on the serum
protein corona fingerprint, was additionally available for one of the literature
datasets. We applied multivariate analysis to investigate macro-properties of the
structural datasets, and this information was useful to perform the subsequent
QSAR modelling on the endpoints of interests. Different statistical approaches
were used to generate QSAR models. The selection of the best combinations of
descriptors was performed by applying the All Subset and of the Genetic Algorithm
Variable Subset Selection procedures. The best models were validated for internal
robustness and predictivity, and the external validation was performed by splitting
the available experimental data into training and prediction sets. A mechanistic
interpretation of the modelling descriptors was proposed in order to clarify which
structural features have the heaviest influence on the modelled endpoints, and the
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applicability domain of the models was quantified and explored to evaluate the
reliability of predictions. Finally, the poster will include some preliminary results
on the prediction of cellular interactions by using the serum protein corona
“fingerprint”.
WE306
Oxidative stress of Silver nanomaterials to soft- and hard-bodied soil living
invertebrates
L.A. Mendes, Departament of Biology CESAM; M.J. Ribeiro, Biology; V.L.
Maria, Biology Department of Aveiro University / Biology CESAM; J.J.
Scott-Fordsmand, Aarhus University / Department of Bioscience Terrestrial
Ecology; M. Amorim, Universidade de Aveiro / Department of Biology and
CESAM
It is known that silver nanomaterials cause toxicity to organisms, possible partly
through oxidative stress. In the present we studied the link between oxidative stress
and the reproductive effects. We compared the oxidative response between a soft
and a hard bodied organism, Folsomia candida and Enchytraeus crypticus, both
standard species, employing exposure to both nano silver and soluble silver salts.
To get a comparable mechanism of response scenario the comparison was based on
exposure at similar effect concentrations [e.g. EC20,50,80] for the reproductive
output and along time (0-10 days). The measured markers were catalase,
glutathione reductase and glutathione-s-transferase activities, as well as total
glutathione, metallothionein and lipid peroxidation levels. The response
mechanisms seem, in general, to be similar in both organisms to each of the silver
forms, although the response level differed between the two species. Similar
activation pattern of glutathione reductase for either silver form was determined,
while metallothionein increased after exposure to AgNP for both species.
Differences in responses between species were observed in terms of time of events:
for E. crypticus, LPO levels and enzyme changes occurred earlier (3 days) than for
F. candida for AgNO3 whereas the opposite occurred for AgNP (7 days for E.
crypticus and 2 days for F. candida).
WE307
Tracing effects of NMs along their life cycle - toxicity in soil (Enchytraeus
crypticus)
R.C. Bicho, Universidade de Aveiro / CESAM Department of Biology; M.J.
Ribeiro, Biology; J.J. Scott-Fordsmand, Aarhus University / Department of
Bioscience Terrestrial Ecology; M. Amorim, Universidade de Aveiro /
Department of Biology and CESAM
Nanomaterials (NMs) are used in a vast range of applications and their
sustainability requires assessment. In FP7-SUN-SUstainable Nanotechnologies
(contract No. 604305) one of the aims is to assess the effects of NMs that are
commonly used in products and applications within all of the life cycle. Hence, in
the present we assessed the toxicity of a range of NMs at different life cycle stages
(pristine, in use, weathered). In this case we focused on the terrestrial compartment
and the species Enchytraeus crypticus was used. The tested NMs were copper oxide
(CuONPs), iron oxide pigment (FeONM), the organic pigment
diketopyrrolopyrrole (Irgazin), Carbon NanoTubes (CNT) and Cobalt Tungsten
(WCCo). Ecotoxicity tests followed ISO and OECD guidelines for enchytraeid
survival and reproduction standardized test (ERT), improved to start with
synchronised age organisms. Results showed that CuONPs reduced survival and
reproduction in dose related manner being among the most toxic. Comparisons are
made between pristine and in use materials for toxicity. Further tests are ongoing
including all NM life cycle stages. Aknowledgements : SUN,
FP7-NMP-2013-LARGE-7 (No. 604305)
WE308
Bioaccumulation, subcellular partitioning and metabolism of CdTe quantum
dots in the marine mussel Mytilus galloprovincialis.
T.L. Rocha, University of Algarve / CIMA; T. Gomes, Norwegian Institute for
Water Research (NIVA); E.G. Durigon, M.J. Bebianno, University of Algarve /
CIMA
The increased production and use of Quantum Dot (QDs) in many consumer
products and application in nanomedicine raise concerns about their environmental
release and impact in aquatic organisms. In this context, metallothioneins (MTs) are
metal inducible proteins which participate in the detoxification, storage and
metabolism of metals and defense against oxidative stress. These proteins are
recognized biomarkers of metal exposure in monitoring environmental pollution,
but its functions in invertebrates exposed to engineered nanoparticles (ENPs)
remains less known. So, the aim of this study was to investigate the
bioaccumulation and subcellular partitioning of QDs and their association with MT
induction and oxidative damage in the marine mussel Mytilus galloprovincialis
exposed to CdTe QDs and its soluble counterpart. Mussels were exposed to 10
µgCd.L-1 of CdTe QDs and cadmium nitrate for 21 days (accumulation period) and
transferred to clean seawater for 50 days (depuration period). Total Cd
accumulation and subcellular partitioning (insoluble fraction - IF,
high-molecular-weight protein fraction - HMW, low-molecular-weight protein
fraction – LMW) of accumulated Cd were determined in mussels’ gills and
digestive gland. Oxidative damage was evaluated in terms of lipid peroxidation by
determining malondialdehyde (MDA) and 4-hydroxyalkenals (4-HNE)
concentrations and MT levels were measured by differential pulse polarography.
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Both CdTe QDs and soluble Cd accumulated with time in mussels’ tissues in a Cd
form and tissue dependent manner. Similarly, the percentage of Cd distributed
among subcellular fractions was also dependent on the tissue and Cd form. Mussels
exposed to QDs and soluble Cd showed higher LPO levels and MT concentrations
in their tissues. Cd found in LMW fraction was directly related to MT levels in
mussels exposed to both Cd forms, reinforcing the importance of this
metalloprotein in Cd metabolism. During the depuration period, mussels showed a
similar Cd concentration and MT levels when compared to those at the end of the
accumulation period. This indicates that the subcellular partitioning of QDs and
their soluble counterpart provides an improvement to predict the metabolism and
mode of action of ENPs in marine bivalves and the important role of MTs in the
detoxification and elimination of Cd-based QDs and against oxidative stress
induced by these ENPs.
WE309
Sub-lethal toxicity of modified and unmodified nanoparticles in freshwater
organisms
J. Roy, Heriot-Watt University / School of Life Science; B.K. Gaiser, School of
Life Sciences; T.F. Fernandes, Heriot-Watt University / School of Life Sciences
Manufactured nanoparticles are increasingly being used to improve the quality of
products and materials. Health and safety of workers is an issue of great concern.
Focussing on this issue, the NANOMICEX project (FP7) aims to mitigate risk and
control exposure in nanotechnology, particularly for ink and pigment based
industries. The research is focused on design and risk assessment of engineered
nanoparticles using cost effective surface modifiers with reduced health hazard and
increasing the level of safety for workers while retaining properties necessary for
their applications. At the start of the project, ecotoxicology tests were performed
using the model species Daphnia magna, Lumbriculus variegatus and
Pseudokirchneriella subcapitata. Standard OECD protocols were followed for
acute toxicity tests. Based on the market information of inks and pigments, ZnO,
TiO2, Fe-2-O3, CoAl2O4, Ag, CdSe and Al-2O3 nanoparticles were tested for toxicity.
The highest toxicity was found for Ag, ZnO and hydrophobic CdSe QDs. After
successful surface modification of ZnO with a protein coating and CdSe quantum
dots with a shell containing ZnS and sugars linked by silica, the modified particles
were found to be less toxic than their unmodified counterparts in all test organisms.
In this study, further experiments were undertaken to find out whether the reduced
toxicity observed also applied to sub-lethal effects such as locomotive behaviour of
L. variegatus and markers of oxidative stress in L. variegatus and D. magna tissue,
since nanoparticles containing metals are known to cause toxicity by impacting
oxidative defences. Organisms were exposed to unmodified and modified ZnO and
CdSe QDs, as well as metal ions. While 10 mg/l of CdSe QDs caused a change in L.
variegatus behaviour, up to 100 mg/l of CdSe-ZnS-Si-Glucose had no effect. L.
variegatus were also unaffected by either type of ZnO. Exposures and sample
collection for catalase (CAT) and superoxide dismutase (SOD) activity after 4 h (D.
magna) and 2, 4 and 24 h (L. variegatus) were also studied. At this point, the
modified nanoparticles appear to be safer to use than their unmodified counterparts,
and nanoparticle modification with biomolecules could be an important step in
making nanotechnology safer and more environmentally friendly. Moreover, these
results will provide insight into the mechanism of particle toxicity and its
prevention, and can be used to establish structure-activity relationships.
WE310
Testing the effect of nanomaterials in worms - lessons learned from in vitro
and in vivo studies.
J.J. Scott-Fordsmand, Aarhus University / Department of Bioscience Terrestrial
Ecology; P. Irizar, Aarhus University AU / Biosciences; J. mariyadas, Aarhus
University, DMU / bioscience; M. Amorim, Universidade de Aveiro / Department
of Biology and CESAM
The impact of toxicity of nanomaterials (NMs) on living species is still poorly
understood, in particular in soil organisms. This lack of understanding is partly due
to technical difficulties in the actual testing, partly due to a lack of understanding
the fundamentals of how NMs interact with biological systems. The aim of the
present poster is to provide an overview of the experience gained when testing of
the possible effect of NMs on the model earthworm species Eisenia fetida. In this
way the focus is on the commonalities and differences when testing toxicity of NMs
compared to testing traditional chemicals. This includes exposure considerations
regarding the best spiking approach, exposure assessment requirements, and the
optimal experimental design. In relation to the assessment of the biological
responses caused by NMs, the focus is how in vitro studies can support commonly
performed in vivo studies when dealing with NMs. IN vivo studies can for example
support the identification of mechanisms of actions and toxicity pathways which
providing an insight into the interactions between NMs and organisms. Practical
guidance (e.g. most appropriate methods of adding NMs to the media) and a
proposed way forward are suggested, referring to the best practices and
homogenisation with OECD and other standardisation purposes.
WE311
Data requirements for creating quantitative relationships between engineered
nanomaterial related characteristics and exposure or effect endpoints
J.T. Quik, RIVM / DMG; D. De Zwart, RIVM / Centre for Sustainability
Environment and Health; M. Bakker, RIVM; I. Gosens, RIVM / DMG; H. Marvin,
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RIKILT; D. van de Meent, RIVM / DMG
Currently there is data available on different aspects of the risk assessment of
engineered nanomaterials (ENMs). However, in the future not all engineered
nanomaterials can undergo experimental testing to acquire the data needed for risk
assessment. For this reason smart methods for read across from previous
measurements or use of quantitative models is needed. At this point there are
models for predictive exposure assessment and several effect studies have resulted
in the first species sensitivity distributions. In our current study we have reviewed
the current literature to indicate the known qualitative and where possible
quantitative relationships between engineered nanomaterials and endpoints that are
related to exposure assessment or effect assessment. This resulted in a set of
characteristics describing ENMs, the suspension matrix and the interaction between
the ENMs and the suspension matrix. These ENM related characteristics where
grouped in categories of data: ENM Size and shape, ENM Chemical composition,
ENM Surface chemistry, Matrix composition and Matrix conditions. Within these
categories there are some clear quantitative relationships that lead to Exposure or
effect endpoints. The main conclusion is (1) that for almost all endpoints data from
each of these categories is needed. (2) In order to further develop quantitative
relationships between endpoints and the dependents, specific research is needed
which will report data on each of these categories. Ultimately there is a need to have
more data available that describe the experimental conditions, this can be done
using some of the currently available data systems and tools for reporting
experimental data on ENMs.
WE312
Toxicity of selected nano-objects and their aggregates and agglomerates
(NOAA) to freshwater invertebrates
V. Ricottone, Heriot-Watt University / School of Life Science; T.B. Henry,
Heriot-Watt University / School of Life Sciences; V. Stone, Heriot Watt University;
T.F. Fernandes, Heriot-Watt University / School of Life Sciences
This research project is funded by the European FP7 project SUN “Sustainable
Nanotechnologies” which aims to address the entire lifecycle of nano-objects and
their aggregates and agglomerates (NOAA) (from cradle to grave) creating an
integrated approach for the long-term sustainability of nanotechnologies through
the development of safe processes for production, use and end-of-life processing of
nanomaterials and products, as well as methods reducing both adverse effects and
exposure to acceptable levels. Aquatic exposure studies were conducted on two
model species: the cladoceran Daphnia magna and the snail Lymnaea stagnalis.
The experiments have started assessing the ecotoxicity on the aquatic ecosystem of
prioritized pristine engineered NOAA (Org. Pig.-Red254, WC-Co, MWCNTs and
CuO) among the 8 different SUN nanomaterials. The initial studies were focused on
the evaluation of the acute lethal toxicity of copper oxide NPs to juveniles (7-9 day
old) of the pond snail L. stagnalis exposed for 96h at 20°C to Cu, either in the form
of CuO NPs or as aqueous salt, CuSO4*5H2O. LC50 values estimated were,
respectively, 2500 μg L−1 Cu and 5.5 μg L−1 Cu, indicating a greater toxicity on L.
stagnalis of CuSO4 than CuO NPs. Screening tests were conducted for the
remaining prioritized nanomaterials using the crustacean D. magna, in order to
assess the threat these NOAA might pose onto the ecosystem before proceeding
with further investigations. Overall results indicate a moderate toxicity for Org.
Pig.-Red254 and a much lower toxicity for the other two NOAA, WC-Co NPs, and
MWCNTs. Respectively, L(E)C50 immobilization values on D. magna for Org.
Pig.-Red254, WC-Co NPs are: 1900 μg L−1 Org. Pig.-Red254, 33700μg L−1 WC-Co
NPs. For MWCNTs, in the range of exposure concentrations was only possible to
detect the L(E)C20 with an estimation of 9600 μg L−1. Long-term reproduction tests
assessing the impact that these NOAA, their fragmented products (FP) and the
weathered fragments products (WFP) may pose, based on Predicted Environment
Concentration (PEC) on L. stagnalis, are ongoing. Endpoints, such has hatching
rate, vitellogenin-like protein and quality of eggs produced by exposed snails will
be evaluated.
WE313
Evolution of nanoparticle-protein corona, learning lessons from quantitative
proteomics for nanosafety
S. Cristobal, Linköping University / Department of Cl and Exp Medicine Cell
Biology
Nanosafety is today focused on investigating the key elements that could provide
the essential and sufficient information to provide safety for people and the
environment. One of those key elements is the understanding of the nano-bio-eco
interphase. The state-of-art of mass spectrometry could build a bridge to ravel the
key features of nanoimpact on the environment, biological fluids or cell content and
provide a framework to evaluate the impact of any future nanotechnological
innovations. The nanosafety of a nanoparticle (NP) should be studied through its
evolution rather than at the stage of newly synthesized entity. The nature of the
protein corona (PC) in contact with different biological environments has been
extensively reported. Nevertheless, less few studies addressed the evolution of the
PC in terms of how the transition from an extra- to intra-cellular environment can
modulate its biological identity and physicochemical properties. The objective of
this work are: i) to characterize the evolution of PC in the transition through
different biological media, in terms of both changes in composition and
physicochemical properties, ii) develop methodologies that can define the specific
enrichment of the PC surface, and iii) integrate MS-based PC data to develop
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nanointeraction tools for nanosafety. The results presented here will contribute to
define a systematic characterization of PC, fundamental to understand nano-cellular
interactions and establish adequate in vitro and in vivo models for NP risk
assessment. Many studies have addressed the properties and composition of the
corona in biological fluids or plasma, but not during the transition from one
biological environment to another, tackling the dynamism in the corona across
distinct fluids. We expect that our work could serve to unravel how the PC evolves
across distinct biological media by knowing its physicochemical properties and
identity. This knowledge should help to evaluate and even predict cellular
responses to NPs. We proposed that by evaluating the proteins in PC, how protein
adsorption changes across different biological media, and how this affects NP
physicochemical properties, this knowledge may serve to address the NP-cellular
interactions closest as possible to physiological conditions. The results offer new
perspectives and improve methodologies to study nano-bio interactions with more
complex environments and to develop nanointeraction tools with prediction
capability.
WE314
Uptake, distribution and toxicological effects of two different silver
nanomaterials in 3-D in vitro fish cultures
A.N. Jha, Plymouth University / Biological Sciences; T. Vicari, Plymouth
University / School of Biological Sciences; M. Baron, School of Biological
Sciences; R. Maunder, Plymouth University / Biological Sciences; A. Latorre,
University of Nottingham / Nottingham Nanotechnology Nanoscience Centre; G.
Rance, A. Khlobystov, University of Nottingham / School of Chemistry
The potential detrimental effect of engineered nanomaterials (NMs) on aquatic
ecosystem health has become an increasing concern. Silver NMs in particular have
been extensively studied for hazard assessment as they are utilised in a large
number of consumer products, or are by-products of industrial processes. Different
forms of silver NMs and their associated mechanistic properties have been
described and reported in the literature. Whilst evaluating the potential hazards
associated with various silver NMs, it emerges that chemical properties and media
composition could influence their accumulation and resultant toxic properties. Here
we present the results from studies that measured the uptake and distribution of two
different types of silver NMs possessing divergent surface chemistries
(dodecanethiol and PVP) and solubility properties in 3-D liver spheroids from fish.
This in vitro spheroid model established in our laboratory has demonstrated better
organ-specific functionality than conventional 2-D in vitro models. Prior to
evaluation of their potential toxicity, characterisation of the NMs were carried out
in the culture medium (L-15) with and without serum (10% FBS). These
characterisation techniques included transmission electron microscopy (TEM),
UV-vis spectroscopy, dynamic and phase analysis light scattering (DLS and PALS
respectively). We determined the relative accumulation of these two forms of silver
NMS in this in vitro model using inductively coupled mass spectrometry (ICP-MS)
and electron microscopy studies. Subsequent to bioaccumulation studies, we
evaluated the biotransformation activity (EROD) and oxidative stress in terms of
glutathione and lipid peroxidation (TBARS). Characterisation studies suggested a
change in the surface chemistry and resultant solubility of the materials in the
presence of serum, which was common for both the NMs used. This was confirmed
by UV-vis spectroscopy which showed the characteristic surface plasmon
resonance (SPR) absorbance peak at ~410 nm in both media. Overall, our studies
indicate the 3-D spheroid models as an efficient and robust model to study
bioaccumulation and potential toxic effects of different forms of engineered NMs.
Keywords: Silver, nanomaterials, 3-D liver spheroids

Rational design of chemicals and pharmaceuticals and other
input prevention measures towards sustainable technological
development (P)
WE315
Designing nanomaterials towards a sustainable nanotechnology: and example
with polyelectrolyte-surfactant nanomaterials
I. Lopes, University of Aveiro / CESAM Biology Department; G. Chagas, Federal
University of Bahia; S. dos Santos, EMPA Technology Society Lab; C. Duarte, F.
Antunes, University of Coimbra; E.M. da Silva, Instituto de Biologia da UFBA /
Institute of Biology, Department of Botany; A.M. Soares, Universidade de Aveiro /
Department of Biology and CESAM
Complexes constituted by polyelectrolytes and oppositely charged surfactants are a
class of materials with growing interest due to their importance and applications for
gene therapy, drug delivery, care products, among others. As their building
principle is based on the conjugation of two different compounds, allows a vast
diversity in their design and also in their structural and functional properties.
Meeting the aim of the European Union to develop greener nanomaterials, these
materials constitute ideal raw material to promote a rational development of
polyelectrolyte-surfactant nanomaterials that by maintaining their functional
properties will also exert lower adverse effects in the environment. Accordingly,
the present work aimed at assessing the ecotoxicity of several
polyelectrolyte-surfactant nanomaterials (NM) to aquatic biota. For this, ten
variations of sodium polyacrylate/ dodecyltrimethylammonium (NaPA/DoTA) NM
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were obtained by changing the number of repeating units (m) of NaPA (NaPAm;
which was always at a concentration of 10 mM of repeating units), the counterion of
the surfactant (bromide-DOTAB or chloride-DOTAC) and the concentration of
DOTAC (3, 5 and 7 mM): NaPA2510/DoTAC3; NaPA7010/DoTAC3,
NaPA200010/DoTAB5, NaPA200010/DoTAC3, NaPA200010/DoTAC5;
NaPA200010/DoTAC7; NaPA300010/DoTAC3; NaPA300010/DoTAC5;
NaPA300010/DoTAC7; and NaPA600010/DoTAC3. The lethal and sublethal toxicity
of these NMs was assessed by exposing the bacteria Vibrio fischeri, the microalgae
Pseudokirchneriella suncapitata, and the cladoceran Daphnia magna to serial
concentrations of each NM. The following endpoints were evaluated:
bioluminescence inhibition, growth rate and cumulative mortality, respectively. As
well, the physical parameters of hydrodynamic size, index of polydispersity, and
zeta potential were measured for the highest concentration tested of each NM. In
general, the obtained results showed that the NMs composed of DOTAC at a
concentration of 3 mM exerted the lowest toxicity to the three tested species, while
those composed of NaPA with 2000 repeating units (NaPA2000) were among the
most toxic. Therefore, aiming at a greener and sustainable development of
nanotechnology, it is suggested that, for this type of NM, complexes formed by
DOTAC (with the chloride counterion) at concentrations of 3 mM should be target
to be developed.
WE316
Classification of baseline toxicants in fish to replace in vivo testing with
reliable QSAR predictions
M. Nendza, Analytisches Laboratorium; M. Müller, A. Wenzel,
Fraunhofer-Institute for Molecular Biology and Applied Ecology
Reliable QSAR predictions are specific by mode of action (MOA) and compounds
with different MOA must be predicted with different QSARs. Functional similarity
of chemicals combines toxicological knowledge (which toxicity pathways are
stimulated in which species under which exposure conditions) with chemical
expertise (which parts of the chemical structures and physico-chemical properties
are involved in which interactions) to discriminate between baseline and excess
toxicants. The objective is to identify as many baseline toxicants as possible as their
acute fish toxicity can be predicted with sufficient accuracy from their log Kow and,
hence, their in vivo testing may be waived. In contrast, excess toxicants, and
chemicals that cannot be reliably classified as baseline toxicants, require further in
silico, in vitro or in vivo assessments. Established tools, such as structural alerts, are
used to indicate MOAs that are typical causes of excess toxicity. Verhaar
classifications are supplemented with additional chemical attributes and
physico-chemical property thresholds to cover a larger range of compounds within
the baseline toxicity domain. A stepwise approach was developed to first detect
potential excess toxicants and then to positively identify true baseline toxicants.
Our objective was to identify baseline toxicants (true negatives) in a precautionary
way, not ignoring possible excess toxicants (true positives). At the same time, we
tolerate a certain fraction of false positives, i.e. baseline toxicants without specific
effects that may be tested instead of predicted. Classification statistics show an
overall accuracy of 75.5%. The sensitivity is 96.3% and confirms the precautionary
approach to avoid false negatives, i.e. only four mild excess toxicants falsely
predicted to have baseline effects. The specificity is 70.5% and indicates potential
for improvement. The classification of 56.9% of the compounds of the EPA
Fathead Minnow Acute Toxicity Database (EPAFHM) as baseline toxicants
suggests that, if this is representative of industrial chemicals, more than 50% of
acute fish toxicity testing could be replaced with reliable QSAR predictions.
WE317
Oxidative stress toxicity a gateway for the design of safer chemicals using two
model fish species: zebrafish and fathead minnow.
J. Corrales, Baylor University / Environmental Science; L.A. Kristofco,
Department of Environmental Science Center for Reservoir and Aquatic Systems
Research; j. yates, Oregon DEQ / Laboratory; W.B. Steele, Baylor University; M.S.
Williams, CSIRO / Department of Chemistry and Geochemistry; M. Mills,
University of Washington; E.P. Gallagher, Department of Environmental and
Occupational Health Sciences; T. Kavanagh, N. Simcox, University of
Washington; L. Shen, Yale University / Center for Green Chemistry and Green
Engineering; E. Beach, Yale University; F. Melnikov, Forestry and Environmental
Studies; J. Kostal, Toxfix LLC; A. Voutchkova-Kostal, George Washington
University / Chemistry; J. Zimmerman, Yale University; P. Anastas, Yale
University / Center for Green Chemistry and Green Engineering; B.W. Brooks,
Baylor University / Dept of Environmental Science
Despite lack of experimental health and safety data in over 85% of the approved
commercial chemicals in the U.S., little progress has been made in the design of
chemicals with reduced hazard to humans and the environment. The fourth
Principle of Green Chemistry states that “chemical products should be designed to
preserve efficacy of function while minimizing toxicity”. In this project, we
employed in vivo toxicological data in two model species, zebrafish and fathead
minnow, to initially identify compounds that elicit oxidative stress responses, a
biochemical imbalance leading to cellular damage and associated with cancer,
neurodegenerative diseases, cardiac function, and infection among other diseases.
This unique comparative toxicity approach includes both a model used in
biomedical studies and a model used in ecotoxicology. The goal of the study was to
define relationships between traditional endpoints and oxidative stress responses
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following exposure to eight compounds with the objective to build computational
models that associate oxidative stress parameters with chemical attributes.
Following OECD FET and EPA WET guidelines zebrafish embryos and fathead
minnow larvae were exposed for 96 h to bisphenol A, cumene hydroperoxide,
dinoseb, hydroquinone, indene, perfluorooctanoic acid, R-carvone, and tert-butyl
hydroperoxide. Range-finding tests were conducted to determine 96 h LC50 values,
and fish were then exposure to LC50, 40% LC50, 20% LC50, 10% LC50, 5%
LC50, solvent control, and control. Mortality was recorded daily. At 96 h, larvae
were collected in triplicate (each replicate representing a pool of 10 or 15 zebrafish
and a pool of 5 fathead minnow) for each oxidative stress endpoint including lipid
peroxidation, total glutathione, DNA damage, and mRNA expression of catalase,
gstp, hsp70, superoxide dismutase, nqo1, and nrf2. Differential sensitivities were
observed between fish models, chemicals, and response variables examined.
Ongoing efforts include computational modeling to identify structural alerts and
potential sustainable molecular design guidelines for reduced toxicity of industrial
chemicals.
WE318
Structure-toxicity relationships for larvicide chemicals evaluated with Aedes
aegypti
A. DOUCET, Univdrsity Diderot / Chemistry; J. Doucet, Paris Diderot University /
ITODYS; J. Devillers, CTIS
Mosquitoes are not only the cause of nuisances by their bites but these dipterans can
also transmit numerous diseases leading to millions of death every year. Repeated
use of insecticides for mosquito control has fostered the contamination of the
ecosystems, undesirable effects on nontarget organisms and an increasing
resistance of mosquitoes to insecticides. As a result, there is a critical need to find
new, environmentally safe but effective insecticides that address these problems. In
this context, an attempt was made to derive structure-toxicity relationship models
allowing to predict the larvicidal activity of 1-(2,6-disubstituted
benzoyl)-3-phenylureas [1,2] against mosquitoes. Chemicals were
geometry-optimized with the AM1 semi-empirical method in HyperChem
(Hypercube, Gainesville) and exported to MOPAC. The structures were then
introduced into the CODESSA Pro software (http://www.codessa-pro.com) to
compute about 250 topological, geometrical, and quantum-chemical descriptors.
Chemicals were also described by means of autocorrelation vectors encoding
lipophilicity, molar refractivity, H-bonding acceptor ability, and H-bonding donor
ability. The data set of 206 molecules was randomly split into learning sets and
external test sets of 80-20%. Feature selection procedures were used to optimally
reduce the number of descriptors. Classification and regression tree (CART),
random forest, Kohonen, three-layer perceptron, and radial basis function artificial
neural networks, and a support vector machine with linear, polynomial, and radial
basis function kernels were tested as statistical tools. From the various modeling
exercises, new candidate molecules were proposed to be synthesized and tested.
Acknowledgement The financial support from the French Agency for Food,
Environmental and Occupational Health & Safety (Anses) is gratefully
acknowledged (contract #EST-2012/2/64). References [1] Wellinga K, Mulder R,
van Daalen JJ, 1973. Synthesis and laboratory evaluation of 1-(2,6-disubstituted
benzoyl)-3-phenylureas, a new class of insecticides. I.
1-(2,6-Dichlorobenzoyl)-3-phenylureas. J Agric Food Chem 21:348-354. [2]
Wellinga K, Mulder R, van Daalen JJ, 1973. Synthesis and laboratory evaluation of
1-(2,6-disubstituted benzoyl)-3-phenylureas, a new class of insecticides. II.
Influence of the acyl moiety on insecticidal activity.J Agric Food Chem
21:993-998.
WE319
Understanding Oxidative Stress Pathways via Nrf2-related pathways and
ToxCast data: Designing Chemicals with Minimal Oxidative Stress Potential.
F. Melnikov, Forestry and Environmental Studies; L. Shen, Yale University /
Center for Green Chemistry and Green Engineering; L.A. Kristofco, Department of
Environmental Science Center for Reservoir and Aquatic Systems Research; K.
Mellor, Yale University / Center for Green Chemistry and Green Engineering; E.
Beach, J. Zimmerman, Yale University; J. Corrales, Baylor University /
Environmental Science; M. Mullins, Baylor University; j. yates, Oregon DEQ /
Laboratory; S. Williams, Baylor University; J. Kosal, Sustainability AZ; M. Mills,
University of Washington / Department of Environmental and Occupational Health
Sciences; T. Kavanagh, University of Washington; A. Voutchkova-Kostal, George
Washington University / Chemistry; E.P. Gallagher, Department of Environmental
and Occupational Health Sciences; B.W. Brooks, Baylor University / Dept of
Environmental Science; P. Anastas, Yale University / Center for Green Chemistry
and Green Engineering
Reactive oxygen Species (ROS) and oxidative stress (OS) are associated with
adverse outcomes such as immune suppression, cancer, aging, rheumatoid diseases,
cardiovascular disease and Parkinson’s and Alzheimer’s diseases. OS is associated
with an array of structurally diverse chemicals and may proceed by a variety of
toxicity pathways. An important element in OS response is the Nuclear factor
(erythroid-derived 2)-like 2 (Nrf2) leucine zipper (bZIP) transcription factor. Nrf2
degradation, and localization controls the transcription of many OS-response genes.
This analysis aims to map the Nrf2-mediated OS response pathways via the
ToxCast database, and related bioassay response patterns to chemical classes.
ToxCast phase II contains high throughput toxicity data for 1,865commercial
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chemicals, pesticides, and pharmaceuticals. The effects of these compounds on
gene and protein expression in multiple cell lines are evaluated via 700 bioassays.
The unprecedented collection of toxicological data is ideal for in silico elucidation
of toxicity mechanisms and AOPs. We identified all ToxCast assays pertaining to
the Nrf2 OS-response pathway and evaluated the relationships between
electrochemical parameters and Nrf2 response pathway, as evaluated by ToxCast .
Several bZip transcription factors exhibit patterns of expression similar to Nrfw.
Furthermore, the activity of chemicals activating multiple bZip factors tends to lie
outside the region of general cytotoxicity and burst effects. The patterns of
pathway-specific gene expressions observed in ToxCast and the relationship with
reactivity and shaper parameters will help unravel the diverse network. The
Molecular Design Research Network (MODRN) aims to use the property-effect
relationships and advanced modeling and machine learning techniques to create
design guidelines for minimizing oxidative stress effects generate by commercial
chemicals.
WE320
Comparison of Ready Biodegradation Estimation Methods for Fragrance
Materials and Application to Musks
R.S. Boethling, Exposure Assessment Branch US EPA Office of Pollution
Prevention and Toxics
Biodegradability is fundamental to the assessment of environmental exposure and
risk from organic chemicals. Predictive models can be used to pursue chemical
design (green chemistry) objectives, which are most effectively met when models
are easy to use and available free of charge. The objective of this work was to
evaluate no-cost estimation programs with respect to prediction of ready
biodegradability. Fragrance materials, which are structurally diverse and have
significant exposure potential, were used for this purpose. Using a database of 222
fragrance compounds with measured ready biodegradability, 10 models were
compared on the basis of overall accuracy, sensitivity, specificity, and Matthews
correlation coefficient (MCC). The 10 models were VEGA© Non-Interactive
Client, START (Toxtree©), Biowin©1–6, and two models based on inductive
machine learning. Applicability domain (AD) was also considered. Overall
accuracy was ca. 70% and varied little over all models, but sensitivity, specificity
and MCC, showed wider variation. Based on MCC, the best models for fragrance
compounds were Biowin6, VEGA and Biowin3. VEGA performance was slightly
better for the compounds it identified as having “high reliability” predictions (AD
index >0.8). However, removing compounds with one and only one quaternary
carbon yielded a similar improvement in predictivity for VEGA and Biowin3/6, but
with a smaller penalty in reduced coverage. Results from the models were then used
to compare musks across the various structural classes and make inferences about
their environmental attributes.
WE321
Substitution of long chain fluorinated copolymers for durable water repellent
(DWR) textile modification
S. Schellenberger, Department of Applied Environmental Science ITM; H.
Andersson, IVL Swedish Environmental Research Institute Ltd / Department of
Chemical and Biological Engineering; I. van der Veen, VU University Amsterdam /
Institute for Environmental Studies
Fabric`s repellency against polar and non-polar liquids while maintaining
breathability is a key functionality in modern textiles. Durable water repellent
(DWR) polymers can provide these properties and are therefore produced in high
tonnages. Despite differences in polymer architecture that mainly depend on
end-uses in textiles, all state of the art DWR polymers have hydrophobic side chains
linked to a polymer backbone. These non-polar side chains are based on
hydrocarbons, silicones or perfluorinated (PF) moieties and need to be closely
packed and orientated towards the fiber surface to achieve an “umbrella-like”
repellent effect. Textiles treated with these polymers however might be a source of
leaching chemicals caused by degradation of the polymeric (non-fluorinated)
backbone or the release of impurities (from production) during the life cycle of
textiles. Considering worst case scenarios, degradation can result in persistent
contaminants which have been found in textiles already. The phase-out of
persistent, bioaccumulative and toxic long chain PF raw materials that were used
for very effective DWRs in the past resulted in the development of alternatives
based on short chain fluorocarbons (C6 and C4). Although these side chain
fluorinated polymers can be considered less toxic and less bioaccumulative, their
potential to form mobile and persistent contaminants is not fully understood. Other
“ecofriendly” DWR technologies based on silicones or novel star-shaped
hydrocarbons (dendrimers) have unclear degradation pathways as well. This lack of
reliable data makes a corresponding risk assessment impossible. The aim of the
interdisciplinary collaboration SUPFES (http://www.supfes.eu/) is to help industry
in finding alternatives that can replace long-chain fluorocarbons in textiles with
environmentally more benign alternatives. Within the project a unique consortium
of scientific and industrial partners collaborate to make sure that functionality and
environmental impact can be balanced in the design of future DWR products.
WE322
Aquatic toxicity of biofuels - Using ecotoxicological methods for sustainable
biofuel development
S. Heger, Institute for Environmental Research, RWTH / Institute for
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Environmental Research; K. Bluhm, Instit.for Environm.Research, RWTH Aachen
Univ. / Institute for Environmental Research; N. Anders, RWTH Aachen
University / Enzyme Process Technology; A. Gergs, RWTH Aachen University /
Department of Environmental Social and Spatial Change; T. Seiler, RWTH Aachen
University / Ecosystem Analysis; A. Schaeffer, H. Hollert, RWTH Aachen
University / Institute for Environmental Research
The increasing global demand for energy, e.g., for the fossil fuel-dominated
transport sector requires the development of alternative energy sources. Due to
declining production capacities and environmental concerns of fossil fuels, such as
emissions of greenhouse gases, governmental support for the development of
renewable energy sources, such as biomass-derived fuels, increased considerably.
A rise in biofuel production and consumption increases the risk of a release into the
environment. The lack of ecotoxicological data on biofuels impedes a sufficient
assessment of their environmental hazard potentials. Ecotoxicological biotests can
be applied in a prospective assessment of the hazard potential for aquatic
ecosystems and allow an identification of the most environmentally friendly biofuel
even at a very early stage of the development. This study focused on the
investigation of one potential biomass-derived fuel candidate,
2-methyltetrahydrofuran (2-MTHF). The ecotoxicological investigation was
conducted by means of acute and chronic Daphnia magna biotests according to
OECD 202 und OECD 211 adapted to the testing of biofuels, as well as a Daphnia
magna population assay. We used a toxicokinetic-toxicodynamic (TKTD) model to
describe the process leading to a toxic effect and subsequently integrated this model
into an individual-based population model. This allows for the extrapolation of
population level effects from individual-toxicity testing. The TKTD model is
deemed suitable to describe effects resulting from time-variable exposure of the
volatile substance. Results from ecotoxicological biotests were used to inform the
process-based effect model. Modell predictions at the population level were tested
along independent population data. This evaluation reveals that the methods
applied can be used in a sustainable biofuel development to assess the effects on a
population level. However, testing of further potential biofuels has to be conducted.
Acknowledgement: This work was performed as part of the Research Cluster
"Tailor-made fuels from biomass", which is funded by the Excellence Initiative by
the German federal and state governments to promote science and research at
German universities.

Challenges of regional and global modelling nitrogen and
phosphorus in agriculture supply chains (P)
WE323
Macroalgae production and biorefining in Denmark - a life cycle assessment
M. Seghetta, Department of Environmental Science; S. Bastianoni, University of
Siena; M. Thomsen, Nationale Environmental Research Institute (NERI), Aarhus
University
Macroalgae is a key biomass for the future development of a biobased society. A
model of the brown algae Saccharina latissima is here utilized as feedstock for a
biorefinery system which produces bioethanol, proteins and fertilizers. A Life
Cycle Assessment was conducted from cradle to grave; i.e. from cultivation and
harvest of Saccharina latissima in Limfjorden in the North of Jutland in Denmark,
to the use and disposal of the products. The system boundary includes transport and
stepwise bioconversion into the above mentioned bioproducts, using system
expansion to take into account ecosystem services delivered by the system. The
analysis shows that the productivity of the macroalgae dramatically affects the
environmental sustainability of the biorefinery system quantified by the impact
categories: Climate Change, Marine Eutrophication and Marine Ecotoxicity.
Results of the study reveal the use of macroalgae as instrument for reduction of
marine eutrophication by P and N fixation when nutrients are then applied in
agricultural soil. Carbon and nitrogen flow within the system boundary are
quantified and described showing an increase in the soil carbon stock
corresponding to a net reduction of CO2 in the atmosphere.
WE324
Modelling the nitrogen balance of tropical perennial crops: state of the art and
challenges for oil palm plantations
L. Pardon, UPR Systèmes de pérennes; C. Bessou, CIRAD / UPR Systèmes de
pérennes; P. Nelson, James Cook University / Centre for Tropical Environmental
and Sustainability Science; J. Caliman, SMARTRI; R. Marichal, B. Dubos, J.
Ollivier, CIRAD / UPR Systèmes de pérennes; B. Gabrielle, AgroParisTech
While a number of models exist to estimate nitrogen (N) losses from agricultural
fields, they mostly pertain to temperate climate conditions and annual crops. Few
models are available for tropical crops [1], [2], and even fewer for perennial crops
[3], [4]. The lack of robust N-flux inventories is particularly critical for LCA of
perennial and tropical crops. Oil palm is the most rapidly expanding tropical
perennial crop, which raises environmental concerns. Beside land-use change and
peatland, oil palm agricultural production impacts the environment mainly through
the use of synthetic fertilisers, notably nitrogen [5], [6]. The latter is associated with
pollution risks of ground and surface water, and emissions of greenhouse gases.
Accurate estimation of N losses is critical to assess the environmental impacts of
palm plantations. In this study, we reviewed currently-available models for oil palm
cultivation, and appraised their capacity to assess the N balances of oil palm
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agro-ecosystems. We identified various operational and process-based models that
could be applied to oil palm, although most of them were not specifically adapted
for tropical perennial crops. To our knowledge, APSIM is the only available
process-based model of oil palm cultivation that includes N losses [7], but the
accuracy of its N loss estimates was untested. Other means of assessment were
based on statistical models [8]–[10] or other approaches [11]–[13]. Nitrogen
balance assessments have shown important uncertainties (Figure). Estimates of N20
and NO3- rely on very uncertain and sensitive parameters, such as the clay content
for instance with the SQCB-NO3 model [13]. These uncertainties are due to a lack
of understanding of processes. In particular, it is difficult to study and understand N
dynamics over the whole lifespan of oil palm crops (20-25 years) and to account for
varying agricultural practices. Adequate data to characterise various cropping
systems is often lacking. Further research is required to develop a procedure that
provides a robust assessment of the environmental impact of N management in oil
palm cultivation. Particularly, this procedure should have the capacity to account
for a range of soils, climates, and management practices over the whole cycle. One
track to be pursued is the development of an agro-ecological indicator based on
Indigo concept [14], [15]. Such an indicator could help to reduce uncertainties in
LCA of tropical perennial crops.
WE325
Quantifying within-farm nitrogen and phosphorus efficiency in grazing-based
dairy production systems
C. Gourley, S. Aarons, Department of Environment and primary Industries / Soil
Science; R. Eckard, The University of Melbourne / Faculty of Veterinary and
Agricultural Sciences
The ongoing trend for increased intensification is occurring in grazing-based, as
well as confinement-based dairy farms, worldwide. Grazing-based dairy farms are
increasingly reliant on imported feed and fertiliser, with consequent greater
nitrogen (N) and phosphorus (P) flows, transformations and losses, and a
decreasing dependence on N inputs from N2 fixation by pasture legumes. While it is
important to understand how much N and P is imported and subsequently removed
in product on dairy farms, the ability to quantify within-farm flows and
transformations, as well as the spatial and temporal distribution of N and P, is
essential to identify opportunities for improved management. The purpose of this
paper is to outline key components of N and P flows and transformations within
grazing-based dairy operations, and propose simple metrics which can be used to
quantify N and P use efficiencies and manure management practices, using readily
collected information from dairy farms. The linking of farm-gate balances with
internal N and P cycling processes provides opportunities for targeted
improvements in N and P capture and recycling by farmers, and reducing losses of
N and P from grazed dairy systems. In particular, this should include: (i)
quantifying key nutrient inputs, outputs and stores (i.e. feed, manure) and nutrient
balances and efficiencies at a simple (farm-gate) level, (ii) quantifying grazing
animal N and P intakes and feed N and P use efficiencies, at least within each
season, (iii) quantifying N and P distribution and loading rates at a paddock
management scale, including inputs and outputs such as fertiliser applications,
forage removal, and importantly grazing animal excreted N and P, and (iv)
quantifying the amount and proportion of excreta N and P deposited in
unproductive areas which go uncollected, as well as the amount and proportion of
excreta N and P collected and redistributed. Such information from suitably
comparable farms, can be used to benchmark farms across a range of indices and
target farm management improvements. These data targeting within farm spatial
and temporal variability need to be factored into LCA studies conducted on grazing
based dairy farm systems to more effectively describe the effectiveness of N and P
recycling and loss.

Prospective Life Cycle Thinking approaches for the definition
and implementation of sustainability strategies in industry
and policy making (P)
WE326
Prospective LCA for the implementation of an innovating technology
recovering nutrients from urine
E. Igos, E. Benetto, CRP Henri Tudor / Resource Centre for Environmental
Technologies CRTE
The risk of phosphorous depletion and of ore quality decrease in the coming future
and the increased energy requirements for nitrogen production make urine, where
these compounds are highly concentrated, an interesting resource and call for
efficient nutrients recovery process. The ValuefromUrine project (FP7 funding)
aims at developing a new urine treatment technology based on an energy-efficient
bio-electrochemical system. Life Cycle Assessment (LCA) is used to evaluate the
overall environmental impacts and benefits of the technology, including its
infrastructures and operation, the sewer network where treated urine is mixed with
wastewater from other sources and the effects on wastewater treatment plants. The
performance of the technology is expected to evolve during the project duration,
from the lab tests to a prototype demonstrating its functioning. This emerging
technology could be even implemented at larger scale in the market. As a result, life
cycle inventory data can be largely affected by these scale changes, both at the
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foreground and background levels, and by technology evolution in the supply
chain. The intended approach to tackle this issue is the definition of prospective
scenarios based on Formative Scenario Analysis (FSA). First, the system is
modelled to calculate the inventory data based on parameters, which can be either
fixed (e.g. chemical properties) or variable (e.g. urine flow); and related to design
choices (e.g. size of the cell components) or uncontrolled by the operator (urine
composition). They constitute the technological impact variables (system element
influencing the system behaviour), which are then completed by socio-economic
impact variables for the FSA. The relations and effects between impact variables
are assessed in an impact matrix to identify the key variables. The future state of
each key variable is estimated (including uncertainty distributions whenever
possible) according to three scenarios: low, medium and large deployment of the
technology (e.g. the more the technology is deployed, the larger is the scale, the
more efficient it should be). Inventory data can finally be modelled for the different
scenarios, allowing the calculation of the life cycle environmental impacts. The
latter are represented through uncertainty distributions for the different deployment
scenarios and are compared to the scenario without the technology (urine is directly
sent to sewer network without pre-treatment).
WE327
Energy Recovery from wastewater Treatment Plants in Scotland: A Life cycle
Analysis Approach
N. Amponsah; M. Troldborg, I. Aalders, M. Nijnik, R. Hough, The James Hutton
Institute
Waste streams with calorific or resource value exist across all sectors of industry.
Currently, many of these streams go to sewer or landfill. There is a vast potential to
use such waste streams for renewable energy generation, especially within the
water industry. The entire UK Water Industry uses a total of 7,703 GWh/year in
electricity whilst Scottish Water currently consumes around 450 GWh/year of
electricity. Energy used on clean water production is predicted to decrease in
response to leakage and demand reduction, whilst wastewater treatment is likely to
show a significant increase due to water quality drivers. Energy recovery strategies
could help offset the electricity consumption of the wastewater sector and represent
possible areas for sustainable energy policy implementation. In Scotland, many
diverse strategies are in place to improve the quality of wastewater treatment, but
unfortunately the more advanced the treatment, usually the more energy is required
in order to produce better effluent quality. This necessitates a robust energy
reduction strategy for the sector, but attaining the required level of water quality and
energy savings can be associated with other environmental costs such as emissions
from energy production and increase in runoff from sludge application to land. The
goal of this study is to investigate both upstream and downstream opportunities for
reducing or offsetting energy demand and report on potential energy savings and
recovery from wastewater treatment plants in Scotland with its associated costs.
Preliminary investigations suggest that the application of sludge to derelict lands
for dedicated energy crops production, which as biogas can generate electricity and
heat is a potential route for energy recovery. The project uses data from surveys of
treatment plants, from site visits to selected facilities, from equipment suppliers,
and from published technical literature to analyse the potential for energy recovery.
Life Cycle Assessment (LCA) has been the analytical tool used to evaluate
environmental loadings. Initial results from the analysis of the selected systems will
be presented and analytic issues will be discussed, including an approach to derive
budgets of water and energy inputs for water and waste processing, P stocks and
flows. The project will be extended to evaluate implications of projections of
population, energy and water demand for future energy costs associated with water
supply and treatment.
WE328
From waste to product: a paradigm shift in Life Cycle Assessment applied to
wastewater sewage sludge
M. Pradel, Irstea Clermont Ferrand / Ecotechnologies; L. Aissani; J. Villot, Ecole
des mines de Saint-Etienne - Institut Fayol / UMR CNRS EVS; J. Baudez, Irstea /
TSCf research unit; V. Laforest, Ecole des mines de Saint-Etienne - Institut Fayol /
UMR CNRS EVS
Since the last 20 years, wastewater treatment plants are become more effective in
releasing a good quality water in the ecosystem due to stringent European directives
aiming at maintaining and improving the aquatic environment (Directive
91/271/EEC, Directive 2000/60/EC). As a consequence, huge amount of
wastewater sewage sludge are produced each year. This sludge is currently
considered as a waste but new industrial practices and european regulation
(End-of-Waste directive) are ongoing to consider sludge as a valuable product. In
Life Cycle Assessment (LCA), boundarie are well drawn up between LCA of
products and LCA of waste management. Indeed, LCA of products takes into
consideration the whole product life cycle from the raw material extraction up to the
product end of life with a functionnal unit defined in terms of system’s output (i.e.
the product). LCA of waste management considers one or several wastes entering
the system from the moment it becomes a waste by loosing value up to the moment
it regains value or leave the waste management system as an emission. Specificities
of this type of LCA are twofold (1) a functionnal unit defined as a system’s input
(the waste to be treated) and (2) the assumption that the waste is free of any
environmental load when entering the system, assumption often known as the “zero
burden approach”. So there is an important gap between the two types of LCA. If
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the sludge is considered as a product and no more as a waste, what are the
consequences for the LCA performing ? Indeed, such a paradigm shift will affect
the way to do LCA in the wastewater field. Several methodological questions arise
as the wastewater treatment plant will provide several coproducts : the treated water
and the sludge. How to allocate the impacts between these two coproducts? Which
allocation factors choose to affect an environmental load to the sludge? As a
consequence, such methodological developments will enable stakeholders and
water compagnies to highlight (i) the environmental interest to produce renewable
energy ressources (such as sludge-based biomethane) compared to non-renewable
energy ressources (such as fossil methane) or sludge-based fertilisers compared to
mineral ones, (ii) the impact of water treatment on the environmental load affected
to the sludge and so improve the whole environmental impact of the wastewater
treatment plant. This paper aims to present the methodological aspects faced by
LCA when dealing with this paradigm shift.
WE329
Environmental implications in the substitution of non-renewable materials by
renewable materials through their entire life-cycle: a case study of cork as
thermal insulation in building sector
J.S. Pérez, Univeristat Autònoma de Barcelona; J. Boschmonart-Rives, X.
Gabarrell, Universitat Autònoma de Barcelona
Widespread environmental strategy of reducing the environmental impact is to
minimize the use of non-renewable materials which involve important impacts to
the environment at different stages of the life cycle. Generally the most important
impacts of this type of materials are generated in the extraction and processing of
raw materials and their processing in their end of life. However there are other
phases of the life cycle, such as transport, which become important when the
materials are geographically very concentrated and have a global market: e.g.
aluminum or copper among others. The replacement of non-renewable materials by
renewable materials implies a very important decreasing in the most life cycle
phases. Nevertheless many natural materials, widely used, also have a high
geographic concentration and the environmental implications of their distribution
are highlighted. This is the case of cork, which concentrates its production is
concentrated in the coastal regions of the western Mediterranean basin, mainly in
the Iberian Peninsula, where 80% of its production is concentrated. The cork
production occurs in rural areas, encouraging the establishment of new enterprises
and the consequent employment opportunities; implying the economic
development of these traditionally depressed areas. Cork has outstanding properties
as thermal and acoustic insulation and good resistance to degradation by moisture.
Currently, due to their intrinsic properties, cork is used in the construction industry
as insulation, though in a limited way. Therefore, to understand the environmental
implications of the widespread use of cork as an insulator in the construction sector,
this study presents a comparative analysis with the main materials used as thermal
insulation. This study was conducted following the LCA methodology in order to
understand the environmental implications of the substitution of non-renewable
materials for renewable materials such as cork on the thermal insulation of a
building.
WE330
Life cycle assessment as a decision support tool guiding the development of
bio-based products
C.L. Kämpfer, RWTH Aachen University, Institute for Environmental Research /
Department of Ecosystem Analysis; T. Seiler, RWTH Aachen University /
Ecosystem Analysis; A. Beger, J. Feldhusen, M. Löwer, RWTH Aachen University
/ Chair and Institute for Engineering Design; F. Moser, RWTH Aachen University /
Structures and Structural Design; J. Prell, RWTH Aachen University / Institute for
Biology I; M. Trautz, RWTH Aachen University / Structures and Structural Design;
B. Usadel, A. Wormit, RWTH Aachen University / Institute for Biology I; H.
Hollert, RWTH Aachen University / Institute for Environmental Research
Demand for bio-based products substituting environmental harmful components
strongly increased in recent years. Within the project “TEPHA – Technical Product
Harvesting” the interdisciplinary consortium consisting of ecologists, botanists,
mechanical engineers and architects aims at growing near net shape components
from renewable resources. In a proof-of-concept study bamboo grown in Germany
will be used as an exemplary plant species. In most cases bio-based products have
less negative impacts on the environment and human health compared to their
conventional equivalents made of, e. g., plastics. But it is not necessarily true that
such products are also more sustainable than the conventional when considering the
whole life cycle from raw material acquisition to recycling or disposal at the end of
the product’s life time. In fact due to possible hazardous impacts during plant
growth a bio-based product is not per se the most sustainable alternative to a
conventional one. Therefore the authors of this contribution aim to develop a
framework for a comprehensive life cycle assessment (LCA) which will be
exemplarily carried out on bamboo cultivation in Germany. After the investigation
of the life cycle inventory the impact assessment will be performed to figure out the
most important input and output impacts on the environment and human health. The
LCA for the bamboo-derived product will be compared to the conventional one to
identify the most environmentally friendly alternative. In case of severe negative
impacts during the production of bio-based products these results will act as a
trigger to optimize the production process and therefore the product’s
environmental performance considering its whole life cycle. The proofed
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harmlessness of a product via LCA can be used as a basis for consumer
communication, in industry as an argument towards regulators as well as a unique
selling point when introducing the bio-based product into the market. Within the
TEPHA project a database consisting of mechanical, botanical and ecological
information will be developed. Upon providing the data from LCA studies together
with the technical requirements of mechanical engineering and architecture as well
as the properties of plants the most suitable plant species can be easily selected from
this database according to the intended use. This will facilitate an effective,
reproducible production of sustainable products based on renewable materials.
WE331
Life cycle assessment of biobased chemical building blocks made from
European waste streams
S. Groslambert, University of Liege / LGC Processes and Sustainable
Development; A. Leonard, Processes and sustainable development
Many drivers exist to persuade EU businesses to embrace the opportunities of the
circular economy. However, the challenges faced by companies, particularly
among SME’s, in the drive for resource efficiency include access to funding,
knowledge and capability, and ability to implement cost-effective technological
solutions. It was these factors that inspired the creation of the ReNEW network.
ReNEW, ‘Resource innovation Network for European Waste’, is a €5 million
project funded by the Interreg IVB North West Europe scheme aiming to increase
cooperation between research and business endeavors to create value from waste by
optimizing novel technologies for extracting materials from waste and their reuse in
the supply chain. Moreover, the network is seeking the views of industry through its
stakeholder engagement process for future initiatives to stimulate innovation for
product development. ReNEW can offer some support to develop locally tailored
support for SMEs, and invites interested companies to apply for vouchers to cover
50% of research and innovation needs. Successful applicants will be paired with a
research centre that best suits the project proposal in the UK, Ireland, Belgium or
Germany. ReNEW also aims to inform local, national and European policy makers,
and to share transnational best practice and improve specific support to meet the
innovation needs of the waste sector. http://www.renew-network.eu Within the
frame of this project, several technologies have been developed or optimized by
partners to improve the valorization of organic wastes in chemical such as furfural,
succinic acid or butanol. Theses processes include chemical or enzymatic
hydrolysis of lignocellulosic biomass, its fermentation and the downstream
processing. Life cycle assessments (LCA) of the new waste streams valorization
routes are included in the project (WP3A12) in order to evaluate their
environmental benefit. The aim of this study is to assess the environmental impacts
of production of chemical building blocks from organic wastes (lignocellulosic
wastes, dairy wastes, whey,...). On the basis of data collected amongst partners of
the ReNEW network, LCA of the different processes on development are realized
(lab scale or pilot scale), and the results are compared to the impacts of the usual
routes currently used to produce the same components. Data are processed in
SimaPro software with Ecoinvent database, and analyzed with the ReCiPe method.
WE332
LCA-LCC optimization tool for selection of electricity generation technologies
in residential buildings
C. Strazza, university of genoa / DICCA; F. Magrassi, University of Genova /
DICCA; A. Del Borghi, University of Genova; C. Strazza, University of Genoa,
Polytechnic School / DICCA; M. Robba, university of genoa / DICCA
Reduction of energy consumption and use of energy from renewable sources in the
building sector constitute important policy measures needed to reduce EU energy
dependency and greenhouse gas (GHG) emissions. The recent 2010/31/EU
directive requires all member states to set minimum energy performance
requirements for new buildings occupied and owned by public authorities. It also
introduces the concept of cost optimality, requesting that minimum energy
performance requirements are set “with a view to achieving cost-optimal levels”.
Member states shall establish a long-term strategy for mobilising investment also
for private buildings, where the role for the private sector can be to invest in
co-financing at instrument level and project level, to identify and develop projects
at regional and local level, and to be creative in facing these premises and
perspectives. In response to this stimulation for private sector, the set-up of a simple
tool dealing with optimization od economic and environmental performance, that
can be used for setting targets and strategies in energy management of residential
buildings is here proposed. Life Cycle Assessment (LCA) and Life Cycle Costing
(LCC) methodologies are combined for the formulation of a simplified tool that is
able to identify the optimal set of electricity generation technologies from two
alternative approaches, i.e. minimization of Global Warming Potential (GWP) with
overall cost constraint and minimization of overall cost with GWP constraint. Both
linear and non-linear optimization procedures are implemented with two alternative
objective functions, on the basis of the assessment of installation, operation and
maintenance costs and emissions of GHG along the life cycle of a set of various
technologies, including different layouts of photovoltaic panels, small wind
turbines, different sizes of natural gas micro-turbine (for cogeneration) and energy
supply from the grid. In order to guarantee the dynamic alignment with the policy
context, a threshold value of renewable share and a threshold value of
auto-production share are taken into account as constraints of the model, besides the
physical characteristics and limitations of the building and area. An Italian building
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is used in order to test the application of the tool for a real case study, with
consideration of different prospective scenarios for energy demand, cost of gas and
electricity.
WE333
When economy and environment meet: LCA and cost effectiveness analysis of
LED light engine for art-work illumination
g. benveniste, IREC; J. Lloberas, M. Perálvarez, J. Higuera, Catalonia Institute for
Energy ResearchIREC; K.A. Cruz, Rutgers University & UMDNJ / Joint Graduate
Program in Toxicology, Department of Biochemistry & Microbiology; J. Carreras,
Catalonia Institute for Energy ResearchIREC
This study presents the environmental and economic analysis (Life Cycle
Assessment -LCA and economic effectiveness assessment) of a fully-tunable LED
based light-engine specifically focused on art-work illumination designed and
manufactured in the framework of FP7 HI-LED project. When considering
different criteria to boost the public acceptance of new technologies, LCA tool is
not bringing enough information to address and orient changes in the use of LED
lights and therefore a cost effectiveness study, taking into account either capital and
operational costs of the LED luminaire has been performed throughout its lifespan.
These two approaches offer additional information on the LED luminaire proposed
and complete the technology profile description considering two aspects that may
drive the change to adopt these products in day life. As a first step a conventional
attributional “cradle to grave” LCA comparative analysis of the LED luminaire was
performed comparing this light engine to an equivalent halogen luminaire used for
art work lighting. The comparison has allowed the detection of the environmental
hotspots of the LED luminaire with respect to an equivalent halogen luminaire. The
focuses on the LED engine requirements to illuminate frescos under low
responsivity materials to keep the illumination below 200 lx. In this case, the colour
perception can be largely influenced by the adaptation level. For this reason, the
functional unit chosen responds to light an area of 4 square meters when installed at
a height of 2.5 meters and obtaining a light intensity of 1600 lumens during 50000
hours in a wide range of colour temperatures. In order to satisfy the functional unit
requirements, an appropriate number of LED and halogen lamps have been defined.
The functional unit set the initial parameters to calculate the cost effectiveness of
the LED technology, that are completed using the cost of the initial investment, the
estimation of the electricity cost and their variation during the operational life of the
luminaires, among others, that will enable the assessment of the break-even point
for the LED technology. The results from both analyses are focused on improving
LED systems design for optimal production, minimum resource consumption and
decreasing the payback compared to conventional equivalent halogen luminaire.
WE334
Illuminating the Sistine Chapel: environmental economic costs accounting for
new Solid State Light system
g. benveniste, IREC; M. Perálvarez, Catalonia Institute for Energy ResearchIREC;
K.A. Cruz, Rutgers University & UMDNJ / Joint Graduate Program in Toxicology,
Department of Biochemistry & Microbiology; J. Carreras, Catalonia Institute for
Energy ResearchIREC
Within the FP7 Led4Art project, a new lighting system based on LED technology
has been designed and installed in the Sistine Chapel, at the City of Vatican, of
improving its illumination quality. To do so, the new SSL (solid state lighting)
system increases the illuminance levels on the frescos, preserves the paintings from
heat and undesired radiations and enhances the visualization thanks to the higher
CRI (Colour rendering index) provided by selected LEDs. Moreover, the
implementation of SSL induces sizeable energy savings compared to the existing
incandescent technology (halogen and metal halide). However, even if the
advantages of adopting LED technology are out of doubt, regarding the economic
figures the bigger picture is not yet completely clear. Little has been told about what
would happen when the LED lighting system is applied for artwork and when
dealing with economic figures, since the investment cost of SSL system is
significantly higher compared to conventional lighting. The study here presented
shows the results regarding the calculation of the energy, carbon footprint savings
and the total cost of ownership calculations of the SSL installation compared to the
old lighting system. The adopted approach is based on the Life Cycle Thinking
perspective focusing on the environmental and economic impacts during the
operational stage of the life cycle of the lighting systems, considering dynamic
figures for the electricity GWP emission factor, prices and cost of the CO2 emitted
accounted as an externality. The assessment of the GHG emissions for both
configurations has been done using the GWP LCA indicator. The electricity
consumed has been assumed to be the same in the period assessment, while the
composition of the average Italian electricity grid mix electricity mix varies
throughout the years according to EC projections. To accomplish with the
economic analysis, the Life-Cycle Cost-Benefit Analysis (LCCBA) methodology
has been adopted, which is a robust second-level method. LCCBA uses a
differential cost to give a direct comparison of systems under consideration. As
with all second-level methods, the time value of money is considered. In addition, a
cost-benefit analysis has been done to measure the social impact of this kind of
technology by including the social externalities. Therefore, the Social Return on
Investment principle will be applied to measure the extra-financial benefits and
costs generated by the SSL technology.
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WE335
From evaluation to design support: a proposal to incorporate social
sustainability goals in building design
I. Cuerda, Technical University of Madrid / Department of Construction and
Technology in Architecture; J. Neila, Technical University of Madrid /
Construction and Technology in Architecture
The research deals with the inclusion of Life Cycle Thinking (LCT) into the design
of buildings and search for the identification of goals that architects should pursue
to enhance the social performance of buildings. To achieve these aims a proposal on
how modify the building design process with a LCT approach, a selection of aspects
for the assessment of the sustainability of buildings and its translation into social
goals has been made. The assessment of Environmental Life Cycle of products and
processes has been used to help reducing the environmental impact. This approach
is being very useful when it is applied to processes used to obtain always the same
product and this is not the case in building design. Each building is a prototype and
that makes more difficult to see how changes in the design process will change the
assessment results. This is even more challenging when we refer to social
sustainability where there is a double indeterminacy, first the cause-effect chain of
the process and second the social impact pathways. Design buildings taking into
account the LCT means to take design decisions thinking not only about the first
day of the building in use but also about things like: What will happen when
technical systems require changes to be updated? Is the building adaptable so that it
can change its use without major renovation works? How are we going to deal with
the end of life of the building? Is it design in a way that all/some
materials/parts/systems could be reused or recycle? In recent years projects and
labels defining how sustainability in the construction should be assessed were
developed. The results of these works were the basis for the development of these
social goals. First a review of the aspects assessed was made. The review allowed
identifying the main common aspects. The next stage was the selection of the
aspects in accordance with two criteria: the first one is that the aspects are affected
by the decisions of the architect and the second one that the requirement, valued
throughout the aspect, go beyond the requirements established in the Spanish
national regulation about construction works. The design and production of
buildings requires an adaptation of the results of LC assessments in order to make
them useful for the architects. The use of LCT requires a change in the way
architects think about buildings. It is feasible to translate sustainability assessment
of buildings into social goals more useful to the architects.
WE336
Allocation solutions for re-use and recycle flows: a case study of an insulating
panel from waste tires recycling
A. De Luca, Politecnico di Milano; A. Valetti, G. Dotelli, Politecnico di Milano /
Chemistry Materials and Chemical Engineering G Natta
Defining system boundaries related to re-use and re-cycle flows is a debated topic
in the international LCA community and different allocation solutions have been
proposed so far; in particular, in open-loop systems (recycled material from one
product system to a different product system) there is much uncertainty about which
methodology should be applied in order to quantify possible environmental benefits
related to input materials from recycling. Actually, the focus is mainly on two
methods: one is suggested by the ISO/TS 14067 Technical Specifications and the
other one is defined in the PEF Guide. The aim of this study is to evaluate the
influence of the methodology on environmental impacts of an insulating panel
totally made of waste tires recycling. The LCA analysis is “from cradle to gate”,
considering upstream and core modules and according to EN 15084, the European
Standard about the sustainability of construction works. SimaPro 8.1 is the software
used and the impact assessment is carried out using CML 2001 baseline. When
possible, input data were collected on site, otherwise they were provided by the
database Ecoinvent 3.0. The functional unit is 1 m2 of insulation material with a
thickness that provides a design thermal resistance of 1 m2K/W. The study covers
more generally the objective of quantifying the environmental sustainability of
production of insulation materials, in order to enrich the database on building
materials, useful in the design phase or in case of retrofitting of existing buildings.
WE337
Life Cycle Analysis used by a glass wool producer
S. Gerbinet, Université de Liège / Chemical Engineering; V. Briard, Knauf
Insulation / Head of Sustainability Products Buildings; S. Groslambert, University
of Liege / LGC Processes and Sustainable Development; A. Leonard, Processes
and sustainable development
The aim of this poster is to present the evolution of the use of LCA by Knauf
Insulation, a thermal insulation manufacturer, focusing on its two major products:
rock and glass mineral wool. After that, the most recent tool developed will be
descripted. Due to the increasing concern about environment, the use of LCA
becomes essential in building sector. Therefore, the first LCA for Knauf Insulation
products have been realized in order to respond to market demand. The first LCA
were realized by external teams and Knauf Insulation published its first
Environmental Product declaration (EPD). After that, Knauf Insulation decided to
also use LCA for establishing and monitoring sustainability target reflected in its
annual sustainability report. Therefore, the first models owned by Knauf Insulation
were developed for some European plants and used in this report but all the plants
have not yet been analysed. Nevertheless, Knauf Insulation wants to go one step
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further and to use LCA to define and quantify environmental improvement
objective for all its plants. For this purpose, two generic models able to realize LCA
of all Knauf Insulation plants in Europe have been realized, one by product types
(glass and rock). These models are designed to be used for Ecodesign but also for
EPD. The model for glass mineral wool is described in the following paragraphs.
The model, implemented in GaBi 6, is built in a similar pathway than the
production process to allow a good understanding of the results and to simplify data
collection. The model is made as generic as possible and includes, for each step, all
the raw materials that can be used in one of the factories as well as all the energy
sources. Parameters allow to define the amount of each raw material consumed,
therefore the model can be adapted to any factory simply by setting these
parameters accordingly. Moreover, all elements than can be different from one
plant than another can also be specified by parameter, for example, transport
distance or energy source. The model can also be adapted to almost all Knauf
Insulation products by using parameters where necessary: for example, several
products have different binder contents, so a parameter defines the amount of
binder. As some materials can be recycled at several stages of the process, special
attention has been paid to recycling loops inside the model. The high flexibility of
the model allow its used as Eco-Design tool or to realize EPD.
WE338
LCA of temporary structures: the case study of EXPO 2015 Brazilian pavilion
A. Arrigoni, M. Zucchinelli, D. Collatina, A. De Luca, Politecnico di Milano; G.
Dotelli, Politecnico di Milano / Chemistry Materials and Chemical Engineering G
Natta
Major international events, such as EXPOs and Olympic Games, may have
non-negligible impacts on the environment. Most of the structures built for these
events have generally a useful service life limited to the duration of the event.
Unlike traditional buildings, whose operational phase is very long and by far the
most impacting one, construction and dismantling phases become much more
relevant in temporary structures. More attention should therefore be paid to the
choice of the materials in order to reduce the overall environmental impacts of the
structure and in particular to reduce the resource depletion and the waste
production. The focus for these particular constructions, as also suggested by the
“EXPO Guidelines for Sustainable Solutions”, must be the possibility of reusing or
recycling the entire structure or the components at the end of the event. To achieve
the goal it is essential to act on the design phase of the building. The priority must
be to simplify the disassembling phase of the structures and to guarantee a second
life of the components. The objective of our study is to assess the sustainability,
through the LCA tool, of a temporary structure to support its designing phase. The
particular case study involved is the Brazilian pavilion, which will be installed
during the forthcoming EXPO 2015 that will be held in Milan from May to October
2015. The aim of the research is thus to evaluate how much the design of the
building and the choice of the materials can influence the environmental
performances of the structure. Different methodologies for the allocation of the
impacts at the end-of-life are compared. Preliminary results confirm the importance
of the design phase for this particular sector. The predilection of natural and
recycled materials in the construction phase and the prevision of the second life of
the components can significantly reduce the impact of the temporary structure. The
same approach can be adopted for new low-energy buildings, whose burden is
usually shifted from the use phase to the production of the components. The
possibility to follow the real flows of all the materials at the end of the useful life of
the pavilion will guarantee the availability of primary data that will be used to
validate the results obtained. The study can finally be considered as reference for
future LCA studies of temporary structure in major international events.
WE339
A methodology for improving the economic and environmental management
of the packaging of drugs: integrating LCA and LCCA
I. BOSCH-FRIGOLA, Universidad San Jorge; M. Pino, San Jorge University /
Facultad ciencias de la salud; F. COCA, Universidad San Jorge
In the second half of the twentieth century, the pharmaceutical industry designed a
huge variety of new drugs that needed to be protected, identified and dosed to offer
them in perfect conditions to users. To make it possible, the use of different types of
containers were needed. During these years, the composition of these containers,
weight of the materials and superfluous package were changed as well as the design
of primary packaging. From the obtaining of the raw materials to their treatment
and disposal as waste, these containers are associated with an environmental impact
using the life cycle. As the conventional LCA (Life Cycle Assessment) does not
include any cost analysis, which is a major criterion in decision making, LCCA
(Life Cycle Costing) tools should be integrated in the environmental study. The aim
of this work was to evaluate the cost effectiveness of two primary containers (blister
and sachet) of Ibuprofen 600 mg - Cinfa throughout their life cycle integrating the
economic variables with a conventional LCA. The pharmaceutical industry,
distribution systems, users and authorized waste managers were evaluated and in
the same functional unit and system boundaries were selected for environmental
and economic approach. The input-output methodology analysis of costs facilitated
the integration of LCA and LCCA. Results obtained from this design allow the
identification of the associated impacts according to each stage of the life cycle of
the studied containers, providing a comparative analysis between both
environmental and economic impacts. In addition, this research provides a useful
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methodology that improves the economic and environmental management of the
primary packaging of drugs.
WE340
Integration of material and energy performance of buildings: I=M+E
D. Anink, WE Adviseurs; E. Alsema, Utrecht University; A. Meijer, A. Straub,
Delft University of Technology / Faculty of Architecture and the Built
Environment; G. Donze, WE Adviseurs
In the Netherlands and other European countries, the introduction of an energy
performance requirement in the building regulations has resulted in big
improvements in the energy efficiency of new buildings. Now that we are going
towards zero energy buildings as the new standard, the role of building materials
and embodied energy or CO2 is become more and more important. However, a
broader assessment of the environmental impact of buildings, including the
building materials, is not so commonplace yet. Since 2014, it is in the Netherlands
obligatory to make also a so-called “material performance” calculation for new
building projects (dwellings and offices). This new legal requirement raises the
problem however, that for designers, project developers and property managers
aiming for a sustainable building, it is difficult to look for optimal solutions because
they have work with two separate indicators, one for energy performance and one
for material performance. As a matter of fact, energy saving measures will have
often a negative effect on the material performance because of the additional
materials needed for these measures. This effect is very clear for instance in case of
photovoltaic panels. To solve this problem, a new framework has been developed to
integrate the materials and energy performance calculations of buildings into a
single indicator, based on LCA, taking into account not only the embodied and
operational energy, but also other environmental impacts that are usually addressed
in LCA. The LCA results of operational energy consumption in the building are
calculated and combined with the LCA results of the building materials into a single
aggregated impact score: I = M + E. Several choices and assumptions were made
concerning the operational energy consumption to facilitate the integration. The
system boundaries of the material and energy performance calculations needed to
be aligned, and the allocation of collective energy infrastructure has been
addressed. This new evaluation method has been developed and will be tested in
practice by a consortium including building owners and construction companies.
We will discuss methodological choices involved in this evaluation method and
present some practice-based results. With the new integrated environmental
performance indicator, it is from now on possible to find optimal solutions for
sustainable building from both energy and materials perspective.
WE341
Combining site-oriented and product-oriented approaches for an enhanced
environmental assessment of industrial projects
P. Larrey-Lassalle, IRSTEA Montpellier; E. Loiseau, UMR ITAP; P.C. Roux,
Irstea / UMR ITAP ELSA; D. Salze, Ecole des Mines dAlès; G. Junqua, Ecole des
Mines d'Alès; M. Lopez-Ferber, Ecole des Mines dAlès; R.K. Rosenbaum,
National Research Institute of Science and Technology for Environment and
Agriculture - Irstea / UMR ITAP
No single approach can address all of the environmental issues raised by the
implementation of industrial projects. Different methods should be used, either
individually or in combination, according to the questions to be answered. In this
light, the convergence of site-oriented and product-oriented approaches proves to
be a challenge for performing a comprehensive environmental assessment of
industrial developments. Environmental Impact Assessment (EIA) is a procedural
method used to evaluate potential positive and negative environmental impacts of a
future project (site-perspective). As EIA is a framework for conducting
assessments, the EIA practitioner is free to choose the analytical methods
considered most relevant to assess the environmental impacts of a given industrial
project. Hence, one of them could be Life Cycle Assessment (LCA). LCA is an
analytical tool used to perform the environmental assessment of a product, service
or process in order to identify possible improvements throughout its life cycle
(product-perspective). Several authors offered comparisons between EIA and LCA
and discussed their similarities and differences. Yet, rare are publications inferring
what each approach could learn from the other. Identified EIA weaknesses likely to
be complemented by LCA are: (i) a limited geographical scope, since EIA
addresses only local impacts whereas the standard LCA methods could add a
regional or global perspective, (ii) the exclusion of effects related to activities
upstream and downstream in the supply chain, whereas a life cycle perspective
could identify indirect effects and pollution transfers, and (iii) an incomplete
assessment of alternative technologies, that could be well-tackled in
product-oriented methods such as LCA. This research proposes an integrated
framework for the use of LCA in the EIA procedure. It aims to complement and
update earlier work in the field, where a framework was suggested for the
integration of different environmental tools (including LCA) in Strategic
Environmental Assessment procedure (SEA), which is a meso or macroscopic EIA
applied to policies, plans and programs. It will be shown in which steps of the EIA
process, for which environmental aspects, to what extent, and for which purpose
LCA principles could be applied. Then the remaining bottlenecks and
methodological issues that could arise in doing so will be exposed and the areas
offering research opportunities for improvement will be discussed.
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WE342
Assessing future societies with Life Cycle Perspective
Y. Arushanyan, CESC Centre for Sustainable Communications and Div
Environmental strategies research; . Moberg, E. Ekener-Petersen, L. Aguiar
Borges, KTH Royal Institute of Technology / CESC Centre for Sustainable
Communications and Div Environmental strategies research
In a joint project researchers at KTH in collaboration with ICT industry and
municipality developed five possible future scenarios for Swedish ICT society. The
scenarios and their development are used to learn about possible futures and their
potential environmental and social impacts, and to provide basis for planning. Life
cycle thinking is crucial for the assessment of future scenarios, however the detailed
level of LCA is not useful when assessing complex systems, such as a society.
Thus, a methodological framework for the environmental and social assessment
with a life cycle perspective was developed within the project. Within this
development relevant aspects to be assessed and indicators to be used for
assessment were defined as well as a process for assessment. The process of the
methodological framework development consisted of iterative steps: a literature
overview, discussions within the interdisciplinary assessment group, and
workshops with experts from academia, industry and city and regional planning
administrations. A number of challenges were faced while attempting to address the
inherent uncertainty and data restrictions. The outcome of this work is a
methodological framework to assess the environmental and social impacts of future
scenarios. The framework is using life cycle thinking however differs from the
traditional LCA trying to deal with a broad and complex object and scope of
assessment and the inherent uncertainty and data restrictions for future scenarios.
Unlike a traditional LCA this framework does not imply using precise data and
modeling all related processes. Instead, more qualitative analysis is done. The
learning process of developing the framework and performing the assessment has,
as in LCA, been a major benefit and outcome. Key words: Future scenarios, Life
cycle thinking, Environmental impacts, Social impacts
WE343
Guideline for conducting a suitable sensitivity analysis in life cycle assessment:
considering correlations and interactions within the calculation model
w. wei, Irstea Clermont Ferrand; P. Larrey-Lassalle, IRSTEA Montpellier; T.
Faure, LISC IRSTEA; N. Dumoulin, Irstea - Lisc; P.C. Roux, Irstea / UMR ITAP
ELSA; J. Mathias, Irstea Lisc
Sensitivity analysis (SA) studies the robustness of results and their sensitivity to
data quality and associated assumptions or models. It highlights the most significant
set of model parameters to determine whether data quality needs to be improved,
and to enhance interpretation of results. SA has become an important tool for
limiting the number of parameters that have to be introduced in the uncertainty
analysis for the last two decades. A significant number of sensitivity methods are
available. Each method presents its own strengths and weaknesses. Here we
propose a methodology for conducting a proper SA which takes into account the
effects of two main issues in the LCA calculation process: (i) interactions within the
LCA calculation model and (ii) correlations within Life Cycle Inventory (LCI)
input parameters. Interactions are produced by the LCA calculation model itself and
due to explicit causality relations. Correlations describe the relationship between
random variables and are involved in the LCA inputs. Three typical SA techniques
are considered here. The first is the local SA that focuses on identifying the
important factors, which is particularly well adapted for a high number of uncertain
parameters. The second is the independent global SA analyzes the variability of
results due to the variations of the input parameters over the whole domain of
uncertainty, together with interaction effect among parameters. However, having
independent parameter is the necessary condition for applying independent global
SA. To overcome this limit, we then consider a third approach, the dependent
global SA that makes minor modifications to traditional Sobol indices, which takes
into account the correlations within LCI data. This approach has never yet been
done in LCA. Finally, we propose a guideline for choosing the appropriate SA
method depending on the characteristics of the model and the goals of the study.
Our results clearly show that the choice of sensitivity methods should be made
according to the magnitude of uncertainty and the degree of correlation.
WE344
Engineering Sustainability: Choice of Unsaturated Polyester Resins for
cc-GRP Pipe Systems
V. Vladimirov, HOBAS; M. Pazdro, REICHHOLD AS
In today’s economy efforts are taken towards re-using of available resources and
using of resources which are re-generable, thus reducing the impact on the
environment. For the polymer industry the development of alternative and
renewable raw materials represents an essential task. The study evaluates the
different choices of unsaturated polyester resins (UPR) for production of
centrifugally-cast glass reinforced pipe (cc-GRP) systems. The environmental
impacts of three types of resin were evaluated and compared. The resins are: UPR
standard, UPR containing recycled PET material (rPET-UPR) and UPR containing
bio-sourced material (BIO-UPR). The analysis focuses on comparing the variations
in environmental indicators caused by resin selection for three increasingly
complex product layers (Base plate of cc-GRP shaft, cc-GRP Shaft and 1km
cc-GRP Pipe-system). The study equally provides an insight onto R&D and LCA
collaboration across the supply-chain. One of the main challenges in LCA today is
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using specific data from the suppliers instead of generic data. The paper indicates
how LCA tools and established R&D processes can be employed to transfer LCA
calculations across the supply-chain. The use of specific BIO-UPR resin selected
for evaluation results in higher environmental indicators than for the standard
product (i.e. “total renewable energy”, “net use of fresh water” or “depletion of
abiotic resources”). On the other hand, the bio-based component is just one of many
production components. Particularly, high share of styrene and propylene glycol
(PG) tend to increase values (i.e. CO2-eq emissions calculated for PG or Styrene
are twice as high as for the bio-component used in production). Knowing this, it is
possible to design new bio-based resins having more favorable sustainability
footprints than those in-use today. The use of rPET-UPR results in better
environmental indicators for the final product, especially as the quantity of material
increases (i.e. for 1km pipe system). BIO-UPR and rPET-UPR are alternatives
which are realistic in terms of costs and which ensure the required quality for the
manufactured products. rPET-UPR can be used for production of complete pipe
systems, with positive environmental indicators. Mechanical proprieties of
BIO-UPR restrict its usability and use of this resin presents similarities with the
debate regarding use of bio-diesel.
WE345
New tool, Life Cycle Risk Assessment (LCRA): application to renewable
energy pathways
M. LICHOU, IRIAF / Gestion des Risques; P. ROUSSEAUX, Université de
Poitiers / IRIAF
The concept of “Life Cycle Thinking » is not taken into account in traditional risk
analyses. To integrate this fundamental concept to the risk analysis methodology,
we propose a new method called "Life Cycle Risk Assessment» (LCRA).
Following the model of the LCA methodology, we made some adjustments to the
risk analysis methodology. Each of the four steps of LCA has its counterpart in
terms of LCRA. The variations between these two methodologies reside on two key
steps of LCA: the inventory and the assessment. The inventory collects data whose
nature is different between the two tools. For LCA, collected data are matter and
energy flows: these data are qualitative and quantitative ones. For LCRA, the data
collected are only qualitative since it is an inventory of dangerous situations. The
assessment step consists of three sub-steps: classification, characterization and
valuation, and allows a conversion of inventory data into results of impact / risk
levels. For LCA, the conversion of inventory data is performed by a calculation
using impact category indicators. For LCRA, this conversion is done qualitatively
by rating and prioritizing risks. However, the goal of sub-step classification is the
same in both tools because it links the inventory data and the impacts/risk to be
assessed. Just like the flow identified by a LCA that can contribute to different
categories of impacts, dangerous situations can cause different types of accidents.
We illustrate the LCRA method by a case study: comparison of the risks associated
to the wind and photovoltaic energies. The interest to consider the life cycle in a risk
analysis is to identify and quantify the transfers of risks towards the different stages
of the life cycle. We show that raw material acquisition or dismantling can be much
more dangerous than the use. It is then possible to check the principles of the
sustainable development for the criterion "Health & Safety". LCRA can be very
useful in the context of social acceptance of technologies considered as dangerous.
LCRA is an operational tool and applies to all life cycles.However, LCRA
evaluates only the risk of death and it is difficult to have a good accuracy on the
results. This method is not designed as a precise tool to assess the risks but is used to
consider the entire life cycle in a risk analysis. LCRA is a perfectible tool and raises
some questions in terms of completeness of the inventory of dangerous situations.
WE346
Social LCA: a text mining analysis for critical review
G. Arcese, University of Roma Tre / Business Studies; M. Lucchetti, University of
Roma Tre / Department of Business Studies; I. Massa, Università La Sapienza; c.
valente, Ostfold Research
Social Life cycle Assessment (SLCA) is an assessment technique to evaluate
potential positive and negative social impacts of product/service and production
using a life cycle perspective, lacking of standard and code of practice. The
guidelines from UNEP/SETAC (2009) and the recent handbook for products
(Fontes et al. 2014) are not sufficient for responding to a need of methodology
deepening and consolidation. Hence, the present study intends to classify the wide
variety of contributions on SLCA in order to trace the evolution of the theme and to
define the main lines of research. The use of cluster analysis enables to map the
main orientations present today in the literature. The methodology chosen to
conduct a comparative analysis of the literature is the automatic text analysis. The
corpus of texts inspected consists in 51 articles all strictly concerning the SLCA
published between 2006 and October 2014. The scientific works were collected on
the main bibliographic database selecting all available articles containing ‘Social
LCA’ in the title, the keywords, in the text and in the conclusions. Through
TaLTaC2 Software several articles were investigated by statistical analyses
comparing different lexicon-textual profiles occurring in the corpus (Bolasco
2013). For the variable ‘year of publication’ both positive and negative specificity
were calculated showing the research topic that characterize each period. The
analysis of lexical correspondences shows clusters of authors identified according
to the similarity of specific words and expressions. Text exploration provides an
overview of different solutions currently used in social LCA studies. Therefore a
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plurality of methodologies on impact and risk assessment are emerged in the
analyzed articles. Preliminary results show the absence of agreement on key aspects
such as functional unit, system boundary, bottom-up and top-down approach etc.
threating the consolidation of this methodology. Weak and strong points of this
technique will be presented in a critical discussion. The conclusion from our study
is that it is challenging to classify the approaches in social life cycle assessment
communities, but at the same time, the critical review will help to identify the key
factors on which research should really focus. Keywords: Social LCA, Automatic
Text Analysis, Clustering, Life Cycle Approach
WE347
Environmental assessment of a varied productive reality: the case of Grana
Padano Protection Consortium
S. Corrado, Universita Cattolica / Institute of Agricultural and Environmental
Chemistry; A. Stroppa, Grana Padano Protection Consortium; G. Piva, M.
Trevisan, Universita Cattolica del Sacro Cuore / Institute of Agricultural and
Environmental Chemistry
The sustainability of the agro-food system, main theme of EXPO2015, is an
important challenge for producers all around the world. The Grana Padano
Protection Consortium, important protagonist of the Italian gastronomic tradition,
wants to be part of it. Therefore, the Consortium is approaching the theme of
environmental sustainability of Grana Padano starting from the evaluation of its
environmental performance. The Grana Padano Consortium covers a large territory
in the Po Valley and groups a big number of productive realities: in 2013 it
comprised 4634 farmers, 132 dairies, 156 maturers and 177 packagers. The
geographical localisation, the dimension of the plants and other parameters
influence management choices and result in a quite varied reality. In this context,
the present study, carried out by Università Cattolica del Sacro Cuore and following
the criteria of Life Cycle Assessment (LCA) reported in ISO standards 14040:2006
and 14044:2006, aims at defining a benchmark for the environmental performance
of Grana Padano and at comparing different practices in order to identify which are
the more suitable. The evaluation of the benchmark is based on the definition of a
representative cheese supply chain actors sample, composed by milk and cheese
producers, maturers and packagers. The criteria for the sample definition are the
plants geographical location, mainly significant for milk production influencing the
cow ration, and the plants dimension. Comparison among different practices is
done on the basis of the criteria chosen for the sampling. The assessment follows
the approach from cradle to gate, from the milk production to the packaging of
cheese. The functional unit of the study is one kilogram of Grana Padano - 9 months
ageing. The LCA is based on primary data collected directly from the supply chain
actors. The first results on the impact on climate change underline that milk
production is the process that mostly affect the environmental performance of
Grana Padano, accounting from 89% to 96% of total GHG. Particularly, methane
emitted form ruminal and enteric fermentation and manure management is
responsible for about 40% of the GHG emissions. The presence of a biogas plant,
fed with manure, both at the dairy or at the farm, reduces largely the emissions of
methane and nitrous oxide, with benefits for the impact on climate change. Further
results, including other impact categories, will be presented at the conference.
WE348
How the public transport can be green? - Cooperating analysis between
Miskolc and Novi Sad
K. Szita Toth, University of Miskolc / Institute of World and Regional Economics;
R. Sándor Bodnárné , Bay Zoltán Nonprofit Ltd. for Applied Research /
Department of Environment Management and Logistics; I. Budak, University of
Novi Sad, Faculty of Technical Sciences / Production engineering
One of the main research topics of Horizon 2020 aims on developing a resource
efficient transport, i.e. how to decrease the environmental impact of public transport
in the cities. Our paper's goal is to analyse the recent impacts and situation related to
public transport in the bigger towns, with population of 100000 inhabitants and
over. The applied methods for the analysis is LCA. In the first stage we determined
the function unit, which was the 10 km distance travelled. The system boarder was
extended from vehicle production to end of use. The analysis incorporated the tram,
bus, electrical bus and local train traffic. Obtained results presents the
environmental impacts' dependence on type of vehicle, fuel, age tree and rate of
capacity utilisation. The goals of this research are to develop and investigate
different scenarios from environmental impacts' point of view, to give proposals to
the decision makers of public transport organisations for developing their public
systems in more environmental way, toward the sustainable traffic system. The
comparative analysis focuses firstly on the public transport systems of Miskolc and
Novi Sad, what we later would like to extend on other member’s towns of CASE
LCA network, and prepare a project proposal during the Horizon2020. Since our
goals are focused on analysing the greening process of public transport, beside
environmental impacts, the social and economic impacts will be investigated as
well.
WE349
Life Cycle Assessment for the Sustainability of Contaminated Site
Remediation
C.C. Zhang, Environmental Sciences; V. Yassinskiy, University of Houston Clear
Lake / Department of Environmental Sciences
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A limited number of case studies have been conducted to date on the use of Life
Cycle Assessment (LCA) for the evaluation of sustainability of contaminated soil
and groundwater remediation. These studies have generally suggested the usability
of LCA but also pointed to the methodological flaws and other issues related to the
complex remediation systems which hamper the use of LCA by practitioners and
for decision-makers to ultimately incorporate sustainable strategies into soil and
groundwater remediation. We have employed openLCA software and ELCD
database to examine past, on-going, and alternative remediation scenarios on the
Geneva Industries Superfund site, Houston, Texas, including remote landfill,
protective cap, slurry wall, continuous pump-and-treat (P&T), pulsed P&T and
monitored natural attenuation (MNA). LCA serves well as a retrospective as well as
a prospective impact analysis tool for the comparison of sustainability among
remediation scenarios and suggestions for potential improvement toward
sustainability. For example, LCA results confirmed that remote landfill was more
sustainable than local incineration but the slurry wall already in place was the least
sustainable subsystem with its construction materials contributed over 98% in most
impact categories. LCA results also imply that future remediation should adopt
pulsed P&T scheme in lieu of continuous P&T, whereas MNA can replace P&T if a
long-term 30-year remediation is permitted at the site. In line with several reported
studies, we concluded that current LCA methodology tends to favor less invasive
remedial options and overestimate the material and energy related secondary
environmental impacts rather than the direct benefits of reduced primary
environmental impact at the local level which is the true driver for the
implementation of sustainable remediation. The burden of streamlined data suitable
for remediation use and the lack of assessment for social and economic pillars
essential to sustainable remediation are identified as the major impediments for the
widespread acceptance of LCA in environmental remediation. General solutions
with these shortcomings will be illustrated with our case study data and future
research and development opportunities in sustainable remediation will be
highlighted in this presentation.
WE350
Comparative LCA of decentralized wastewater treatment alternatives for
non-potable urban reuse
T. Opher, E. Friedler, Technion - Israel Institute of Technology
Traditional approaches to water management have focused on modifying water
storage and flow patterns. However, in a growing number of cases the available
water is not sufficient to meet basic water needs. In urban areas often attainable
water sources have been over-allocated and new water sources which can be
cost-effectively developed are no longer available. Water conservation, which was
viewed in the past as a temporary measure for times of drought or emergency water
shortages, is nowadays regarded as a viable long-term option with benefits for
water utilities, environment and community. With many communities approaching
the limits of their readily available water supplies, water reclamation and reuse has
become an attractive option for conserving and extending available water sources.
Municipal wastewater (WW) represents a reliable and significant source for
reclaimed water, as it is consistently available, even during periods of drought.
Centralized wastewater reclamation and reuse has become commonplace in urban
areas worldwide, but the advantages of the centralized approach over decentralized
ones are questionable. In this study we use Life Cycle Assessment to compare
between the environmental impacts of four alternatives for a hypothetical city's
water-wastewater service system. One is the most common, centralized approach
for WW treatment, in which WW is treated at a large wastewater treatment plant
(WWTP) and is then discharged to the river. The three alternatives represent
different scales of distribution of the WW treatment phase, along with urban
domestic water reuse for non-potable uses (toilet flushing and landscaping). The
first alternative includes centralized treatment at a WWTP, with part of the
reclaimed WW supplied back to the urban consumers. The second and third
alternatives implement de-centralized WW treatment with local reuse, one at cluster
level (several multi-family buildings) and one at building level (40 households).
Life cycle impact assessment results show a consistent disadvantage of the
prevailing centralized approach under local conditions, consisting of seawater
desalination as the marginal source of water supply. Relative scores of the other
three alternatives vary across different impact categories. Contribution of the
different sub-systems to the total score is discussed and sensitivity analysis in
regards to major model parameters, such as water source and electricity mix, is
presented.
WE351
Environmental performance assessment of football fields with synthetic grass
made by using natural filler or rubber filler from end of life tires recycling
S. Sbaffoni, L. Cutaia, ENEA
Rubber coming from recycling of end of life tires (ELT) can be used both as
material for manufacturing new products and for energy recovery. According with
the European waste hierarchy, recovery as material for new products should be
preferred than the use for energy recovery. Among the possible uses as material,
recycled rubber can be used as filler in football fields with synthetic grass. In Italy
there is a huge production of ELT, about 300.000 tons/yr, and about 70% is used for
energy recovery. Nevertheless the use of ELT as material is increasing and about
10% of recovered ELT are used for sport fields and applications in the sport sector.
The use of recycled rubber from ELT for football fields, despite its growth, is
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subjected to a parallel growing in concerns for possible impacts coming from
rubber or its components dispersion into the environment and for the health of the
users. In order to try to understand main impacts coming from the above cited
issues, the present work shows main results of a comparative analysis of
environmental performances of synthetic grass football fields with filler in rubber
from ELT or with organic filler. The evaluation has been made using LCA
methodology according with ISO 14040 series. the functional unit defined for the
study corresponds at one football field in synthetic grass for a total surface of 7,668
m2 and systems analyzed are: RF (syntetich grass football field with rubber filler):
deposit of ELT at the generation point, comminution phase with the production of
granulate rubber, granulate rubber on site, oil estraction, pretreatments, cracking for
the production of light hydrocarbons, polimerisation, production of plastic
granulate, production of syntetic grass (including extrusion, texture, rolling and
packaging) and its on-site installation; trasports from different phases are included.
End of life has been considered, including the removal, transport and treatment of
syntetic grass layer and filler for their treatment (landfilling and/or recycling). OF
(syntetich grass football field with organic filler): as the system above but with filler
organic material including production (if primary Raw material) and deposit of
organic materials, and end of life treatment. Different performances of the two
types of football fields have been taken into consideration concerning in particular
the different needs for maintenance and the overall service life of the products
(filler plus synthetic grass).
WE352
Life cycle assessment of vegetative, reflective and traditional roofs: A case
study for the Lebanese context
M. El Bachawati, University of Balamand / Chemical engineering department; R.
Manneh, Chemical Engineering; T. Dandres, CIRAIG; C. Nassab, The United
Nations Development Program; H. El Zakhem, University of Balamand; R. Belarbi,
University of La Rochelle / Laboratory of Engineering Science for Environment
LaSIE
Abstract A vegetative roof is a "roofing system that promotes the growth of plants
on a rooftop". Vegetative roofs offer many advantages, such as an embellishment of
the roofing system, an enhancement of water management, and a reduction in
energy consumption and heat island effects. Lebanon, a country situated in the
Middle East, imports 98% of its energy (non renewables) and experiences flooding
during heavy rains. The objective of this research is to determine if the installation
of vegetative roofs is truly superior to traditional roofs for the Lebanese country. A
life cycle assessment is performed, comparing an existing extensive green roof
installed at the Lebanese Central Bank to the following types of roofs: intensive
green, reflective and traditional gravel-asphalted. The functional unit used for the
comparison is as follows: “The implementation of a roofing system for a surface of
834 sqm and for 45 years”. A life cycle inventory was established and modelled
using the SimaPro software. Results indicated that, for the existing extensive green
roof, the waterproof membrane and the substrate layer were the highest contributors
to the potential environmental impacts. When comparing the four types of roofs,
results showed that, for all impact categories, the extensive green roof had the less
environmental impacts. Sensitivity and uncertainty analyses were also performed to
check the robustness of the results. Future research is to be performed on the effect
of different substrate composition. Research will also be done on the effect of
vegetative roofs on water retention and reduction in energy consumption for the
Lebanese country. Keywords:Life cycle assessment, green roofs.
WE353
Challenges in applying LCA at the research stage : case study on biotreatment
of pollutants in drinking water resources
I. Muñoz, 2.-0 LCA consultants; E. de Vries, Bioclear; J. Wittebol,
Research projects aiming to develop new technologies, products, and services
increasingly use life cycle assessment (LCA) as a means of providing information
about the potential for sustainability of the technology under development. While
using LCA at this early stage clearly provides benefits in terms of steering decisions
towards sustainable choices, this collides with the practicalities of LCA: properly
scoping the study, collecting the (sometimes unexisting) data and dealing with the
uncertainty of the results from assessing a technology that does not exist yet in the
market. We give an overview of the main challenges that the LCA practitioner
encounters in this kind of prospective assessments and how they can be overcome,
with the example of an LCA of biotreatment of water resources, carried out for the
EU-funded project BIOTREAT (www.biotreat.org). BIOTREAT aims at
developing new technologies for bioremediation of drinking water resources
contaminated with micropollutants such as pesticides and pharmaceuticals. The
basis of the proposed technologies is the introduction of specific degrading
microorganisms or microbial consortia into existing sand filters at waterworks. We
focus on the following aspects : defining the scope (number of scenarios, target
pollutants, geographic delimitation, system boundaries), data collection, type of
modelling (attributional/consequential), uncertainty (limitations of using lab-scale
data and expert judgement) and the integration of LCA results with a parallel
economic assessment. In the case study, biotreatment of polluted water in a
waterworks is compared to two alternatives, namely granular activated carbon
(GAC) adsorption, and re-location of abstraction wells. Besides the LCA, an
economic assessment including financial costs is performed, and the two
assessments were integrated using monetization of environmental impacts
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according to the Stepwise LCIA method from 2.-0 LCA consultants. We show that
LCA, applied at the research stage, can provide useful information to technology
developers, opening their eyes to a completely different perspective that goes
beyond their work in the lab. It is our conclusion that the role of LCA in this context
is rarely to provide strong claims, but rather to identify hotspots, and to provide a
first quantitative impression of relative performance, where what matters are orders
of magnitude and not decimal points.
WE354
Reflections on User Assertions about LCA Tools
S. Bajaj, A. Datta, Federation of Indian Chambers of Commerce Industry / Quality
Forum; s. gupta, Quality Forum
With economic development imperatives overshadowing environmental concerns
and want of scientific knowledge and access to eco-efficient technologies limiting
their choices, developing countries like India are in dire need of simple tools that
can help evolve and evaluate locally relevant options to manage environmental
impacts. They must chart their developmental trajectory in a way that does not
import unsustainable consumption and production patterns or make more
environmental disasters. Considering the total cost in terms of economic benefits
and environmental fixes, many technologies that seem too expensive at the moment
may after all be worth their initial cost. Life Cycle thinking with a combination of
LCA and LCC tools seems to offer an intuitively appealing method for evolving
and evaluating choices both at the national and business policy levels. Choices
could include eco-innovations, life styles changes, changes in consumption patterns
and volumes, changes in policies regarding production technologies and markets,
changes through institutional adaptations, etc. With this background, the questions
we address in this paper are: How can Life Cycle Thinking practices and tools help
in the Indian context? What governmental and business needs can they meet? How
should they be positioned and extended to deliver more value? The paper discusses
findings from structured interactions over the past two years with business,
government, and community on their assertions about usefulness of LCA tools. The
assertions show that prospective users are looking for LCA studies that can help
evolve more options for sustainable technologies suited to the local context. They
also perceive value addition from LCA through improved understanding of
upstream and downstream activities to better manage costs, risks, impacts, etc. In
conclusion, we build upon their assertions to present directions for future
development of LCA tools that can facilitate evolution and evaluation of options to
fulfil some typical goals relevant for developing countries, e.g. global
competitiveness, access to affordable energy, cleaner environment.
WE355
Approach for sustainability assessment guided by life cycle thinking:
application to virgin olive oil production
G. Busset, INP-ENSIACET; J. Belaud, Université de Toulouse INP-ENSIACET
CNRS UMR 5503; M. Montrejaud-Vignoles, Université de Toulouse /
INPENSIACET LCA Laboratoire de Chimie Agro industrielle INRA UMR CAI;
C. Sablayrolles, INP-ENSIACET
Context & Objectives Nowadays, any strategic decision must be in accordance
with the sustainability principles. Therefore, companies need to evaluate the
consequences of their activities and products onto environment, economy and
society. Life cycle assessment (LCA) from Life cycle thinking (LCT) is one of the
major environmental impact evaluation methods for product, process or service and
the trends is to integrate economic and social aspects to become a life cycle
sustainability assessment (LCSA). However, LCSA is still in its infancy and needs
methodological proposals to be applicable. In this context, the present study
proposes a sustainability assessment of the French olive oil agro-industrial sector.
Methodology In doing so, a systemic approach for decision making and based on
the coupling between LCSA, enterprise modeling, chemical process modeling and
multicriteria analysis is proposed. The approach relies on a formalization of system
modelling for LCSA. It is an integrated process-product-enterprise (P²E) approach
with a multicriteria analysis. It helps to unleash the following shackles: how to
integrate social, environmental and economic aspects for sustainability assessment
Results The results showed that the approach is effectively applicable and relevant
for sustainability assessment. The application to olive oil production has been
undertaken in the framework of the OiLCA European project [1]. A large amount of
data was collected and has permitted to build olive oil processes, product and
enterprise realistic models. The results showed that the P²E approach is effectively
relevant for sustainability assessment. Acknowledgement The authors would like
to thank the Interreg Program SUDOE for the financial support of the OiLCA
project. Reference [1] OiLCA, 2011. Mejora de la competitividad y reducción de la
huella de carbono del sector del aceite de oliva mediante la optimización de la
gestión de residuos e la implantación de una eco-etiqueta. www.oilca.eu

Fate, Effects and Risk Assessment of Metals: Regulatory
Perspective (P)
WE356
A simple method to reduce the risk of cadmium exposure from consumption of
Iceland scallops (Chlamys islandica) fished in Greenland
L. Bach, Aarhus University (AU), Arctic Research Centre / Department of
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Bioscience; C. Sonne, Aarhus University / Department of Arctic Environment; F.F.
Riget, Aarhus University; R. Dietz, Aarhus University / Department of Arctic
Environment; G. Asmund, Aarhus University / Department of Bioscience Arctic
Research Centre
This study investigated the levels and organ distribution of the toxic heavy metal
cadmium in scallops from unpolluted Greenlandic waters. The scallops had an
average cadmium concentration of 2.93 ± 0.94 µg/g wet weight in the total soft
tissues and no concentration dependent effect was found for gender or size (both p >
0.05). The kidney was the primary organ for cadmium accumulation with a mean of
226.2 ± 111.7 µg/g wet weight, and despite the small weight of the kidney, it
appeared as the principal contributor of cadmium with 92 % of the total cadmium
body burden. The cadmium concentrations in the total soft tissues far exceeded the
EU-limit of 1 µg/g wet weight for cadmium in bivalves. Based on this, selective
evisceration of the cadmium-rich kidney and digestive gland during processing can
be regarded as a reliable measure to be taken in order to reduce the cadmium
content of scallops used for human consumption.
WE357
Conversion factors for heavy metals and PFAS for fish muscle, liver and
whole body
S. Faxneld, Swedish Museum of Natural History / Environmental research and
monitoring; S. Danielsson, Naturhistoriska Riksmuseet / Department of
Contaminant Research; E. Nyberg, A. Bignert, Swedish Museum of Natural
History
Environmental Quality Standards (EQSs) (Specific Quality Standards (QS) when
EQSs are not available) for priority substances and other pollutants, have been
suggested by EU to protect aquatic ecosystems and human beings from adverse
impacts of chemical contaminants. Mercury (Hg) is often measured in muscle to
ascertain compliance with tolerance limits for human consumption, but the
EQSbiota is set to protect predators of fish and evaluates whole body prey fish
concentrations. Lead (Pb) and cadmium (Cd) are often measured in liver, but also
here QSbiota is set for whole body. PFOS is measured in liver, but the EQSbiota is
set to protect human health and evaluates edible parts, muscle or muscle+skin.
Thus, if we can assume a relationship between concentrations in various tissues in
the same specimen it is imperative to find these relations to enable conversions
between various tissues and whole fish, to make the EQS meaningful regardless in
what tissue the concentrations are measured. Hence, the aim with this project were
to calculate conversion factors between liver and muscle (for PFOS), muscle and
whole fish (for Hg) and liver and whole fish (for Cd and Pb) and to establish
alternative EQSs or QSs in the various tissues, that can offer at least the same level
of protection as the EQSbiota or QSbiota set for each compound. For PFOS, herring
and perch were taken at different locations in the Baltic Sea and perch was also
taken from several lakes in Sweden. For metal analyses, perch from different lakes
in Sweden was used. Samples from liver, muscle and whole fish were taken and
concentrations were measured. Thereafter linear regression analyses were
performed between the different matrices and the regression line equations were
used for each compound in order to recalculate the existing EQSs or QSs. For Hg,
the EQSbiota in whole fish is set at 20 ug/kg wet weight (ww), after recalculation
the new derived EQS in muscle is 21 ug/kg ww. For Cd, the suggested QSbiota for
whole fish is 0.16 ug/g ww and the new derived QS in liver is 6.6 ug/g ww. For Pb,
the suggested QSbiota in whole fish is 1 ug/g ww and the new derived QS in liver is
0.30 ug/g ww. For PFOS the EQSbiota is 9.1 ng/g ww in muscle and the new
derived EQSbiota in liver is 144 ng/g ww. When comparing concentrations at the
different locations, all lakes had Hg levels above the target level, while for Pb and
Cd all lakes were below the target level. For PFOS, one site exceeded the target
level.
WE358
Tracking temporal trend breaks (abrupt changes) of anthropogenic change in
Mussel Watch metal databases
C. Guitart, Spanish Institute of Oceanography; C. López-Galindo, S. Gregores,
Instituto Español de Oceanografia; A. Hernández-del-Valle, Instituto Politecnico
Nacional; J.M. Marín, Universidad Carlos III de Madrid; J.M. Benedicto, J.A.
Campillo, Instituto Español de Oceanografia; M. Albentosa, Instituto Español de
Oceanografia / Centro Oceanográfico de Murcia
The potential for structural changes in time trend concentrations of mercury (Hg),
lead (Pb), cadmium (Cd), zinc (Zn), and copper (Cu) in the Mediterranean mussel,
Mytilus galloprovincialis, was examined in Mussel Watch (MW) databases of
metal pollution at eighteen coastal stations over a decadal period (1992 to 2007)
along the Spanish Mediterranean coasts. Simultaneously, by using two statistical
methods representing both the classical hypothesis-testing and the Bayesian
approaches (imported from econometrics), we found single and multiple trend
breaks for Hg (28% of the stations), Cd (17%), and Pb (11%) within trends, in
connection with anthropogenic and subtle natural environmental changes. Also
called change point problems, if not accounted for, these could bias time trend
investigations and interpretations. We calculated trend rate differences of 39% and
switches up to 1 order of magnitude from classical linear trend assessments. We
discuss sampling, analytical, and environmental (both natural and anthropogenic)
sources of data set variabilities, showing that in practice, the overall 16-year
analytical performance could be as elevated as the yearly sampling reproducibility.
We demonstrate that environmental time trend interpretations benefit from
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undertaking prior structural change analysis. After decades of Mussel Watch
marine chemical pollution assessments these have proven extremely useful,
although the occurrence of trend breaks directly affects the long-term marine
environmental monitoring strategies. Our results suggest a broader concept to
design monitoring programs in agreement with rapid global anthropogenic and
environmental changes.
WE359
Mussels in the Gulf of Naples (Italy): from industrial production to
sustainable fishery
R. Scudiero, Department of Biology; M.G. Esposito, University Federico II of
Naples; F. Trinchella, University Federico II of Naples / Department of Biology; P.
Cretì, University of Salento
In the recent years, the decline of wild aquatic organisms has led to the expansion of
aquaculture in Italy. Among the molluscs, the edible mussel Mytilus
galloprovincialis is the most sold in the Southern Italy, and the animals come
almost exclusively from aquaculture. The Gulf of Naples is a 15 km coastal area
located in the Campania region, subject to pollution from highly populated urban
centers, port activities, and large industrial complexes, including oil refineries.
Nevertheless, nowadays many mussel farms have been arising in this area
following the closure of many important industries (the steel plant ILVA, for
example). We monitored the quality of the mussels M. galloprovincialis farmed in
this area converted to more environmentally friendly practices, in terms of heavy
metal contamination. The concentration of toxic heavy metals (Pb, Cd) was
determined on edible tissues of M. galloprovincialis specimens collected at
different aquaculture farms. On the same animals was also determined the amount
of metallothionein, the most important biomarker of metal pollution. The collected
data were compared with those obtained from animals belonging to natural banks
located in the same area, from animals belonging to farms located in pristine areas
and from animals relaying in metal free seawater, in order to establish public health
risks associated with consuming mussels harvested in the Gulf of Naples. Results
show that the Pb and Cd contents in mussels from the Gulf of Naples do not
represent a risk to human health, even in the period of their maximum
accumulation, that do not depend on the harvesting or farming area, but rather on
the seasonality. Indeed, in all instances the levels of the two metals were lower than
the limits established by the European Food Safety Authority (EFSA 2005), that are
1 µg/g wet tissue for Cd and 1.5 µg/g for Pb. Data further demonstrate that the
metallothionein functions go beyond the metal detoxification, thus opening new
scenarios for the role of this protein in invertebrates. Finally, the relaying of
mussels before marketing could improve the animals stress conditions, but would
seem to have a slight effect on metal excretion, at least for the relaying period
considered in this work. Thus, we may conclude that the conversion of industrial
sites in areas devoted to aquaculture represents a real opportunity to increase the
number of companies and employees in fisheries production.
WE360
Assessment of the sensitivity of European freshwater environments to chronic
copper toxicity
A. Peters, Wca Environment Ltd.; G. Merrington, Environment Agency; I.A.
Wilson, WCA Environment Ltd; K. Delbeke, European Copper Institute; P. Van
Sprang, ARCHE
Given the move within Europe towards the regulation of the levels of some metals
in surface waters on the basis of bioavailability it is important to understand the
variation in metal sensitivity that may be exhibited across the range of water
chemistries. Bioavailability based Environmental Quality Standards (EQS) have
been proposed for several metals, including copper, in the UK under as Specific
Pollutants, and nickel as a priority substance across the whole of Europe under the
Water Framework Directive. Chronic copper toxicity is highly dependent upon the
water chemistry conditions, particularly the dissolved organic carbon
concentration. At present there is insufficient information available about how
European surface waters vary in terms of their copper sensitivity to understand
where the areas of high and low sensitivity exist. An assessment of available
databases of surface water chemistry throughout Europe has been performed to
collate freely available data which can be used to estimate the bioavailability of
copper under the local water chemistry conditions. Local site specific estimates of
the EQS for copper under the local conditions have been made for each site. Data
for a total of 2079 sites from six European countries (Austria, Denmark, France,
Poland Sweden, and the United Kingdom). These countries exhibit a range of water
chemistries, from relatively acidic conditions in Sweden to relatively high pH
conditions in Poland and Austria. Very soft water conditions are found in Sweden
and Scotland, compared to hard water conditions in France and England. Dissolved
organic carbon concentrations are greatest in Poland and Sweden, and are lowest in
Austria and France. The most sensitive water chemistry conditions for copper are
expected to occur in Austria and France, due to low levels of dissolved organic
matter in the local surface waters.
WE361
Development and application of predictive bioavailability models for the
derivation of safe thresholds for assessing chronic nickel toxicity in freshwater
sediments
M. van Gheluwe, ARCHE; M.A. Nguyen, Lab of environment toxicology and
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aquatic ecology; E.R. Garman, NiPERA / Ecotoxicologist; C.E. Schlekat, NiPERA;
K.A. De Schamphelaere, Ghent University (UGent) / Laboratory for
Environmental Toxicology and Aquatic Ecology GhEnToxLab unit; C. Janssen,
University of Ghent / Laboratory of Environmental Toxicology and Aquatic
Ecology GhEnToxLab unit
The protection of the sediment ecosystem is embedded in regulatory frameworks
such as the European Union regulatory initiative for the Registration, Evaluation,
Authorization and Restriction of Chemicals (REACH) and the EU Water
framework Directive (WFD). In general the limited availability of appropriate
sediment toxicity data and the lack of understanding of how certain sediment
characteristics may modify contaminant bioavailability hamper the process of
determining risk to the sediment compartment. This study presents the final results
of a comprehensive research program aimed to develop predictive, mechanistically
based bioavailability models that can be applied across broad ranges of sediment
chemistry to be applied to a suite of sediment organisms exposed to nickel.
Bioavailability models were developed for a total of six species differing in life
strategy and feeding habits: the amphipods Hyalella azteca and Gammarus
pseudolimnaeus, the oligochaete Tubifex tubifex, the insect Chironomus riparius,
the mollusc Sphaerium. corneum and the mayflies Hexagenia sp. and Ephoron
virgo. All models demonstrated a positive correlation with several sediment
characteristics but the strongest relations were shown for Acid Volatile Suphides
(AVS). The organisms responses show a dichotomous pattern where the slopes of
the bioavailability models developed for the mayflies (Hexagenia and E. virgo)
were less steep than for the other species, which resulted in less responsive models
towards increasing AVS concentrations. A possible explanation of the observed
differences could be the specific behaviour of mayflies such as micro-habitat
formation. The models were subsequently used to normalize the existing sediment
Species Sensitivity Distributions towards prevailing AVS concentrations in the real
environment. Using the 10th to 90th percentiles of the distribution of AVS in
European freshwater surficial sediments resulted in HC5(50%) values ranging from
109 to 305 mg Ni/kg sediment.
WE362
Derivation of ecological quality standards for metals in soil: towards a
common database
K. Oorts, ARCHE; I. Schoeters, Rio Tinto
Since 2000, a wealth of information has been collected on bioavailability and
toxicity of metals to terrestrial organisms (plants, invertebrates and
micro-organisms). This work was mainly triggered by the European legislation on
chemical management (REACH and the former Existing Substances Regulation)
and the data were therefore primarily used for risk assessment purposes. Chronic
EC10 or NOEC data were used as a basis for the assessment. For several metals (e.g.
Cu, Co, Ni, Zn, Pb, Mo, Cd), the Predicted No Effect Concentration (PNEC) under
REACH is typically based on the 5% Hazardous Concentration (HC 5) as derived
from the species sensitivity distribution (SSD) based on these reliable EC 10 or
NOEC values after correction for differences in bioavailability among soils or
between laboratory and field conditions. This PNEC is derived for risk assessment
purposes and not directly useful for setting other soil threshold concentrations, e.g.
for soil remediation. In the latter case, a small degree of effects to some groups of
terrestrial organisms is generally accepted before it is decided that the
contamination poses an unacceptable risk to the environment or human health and
hence must be removed and the level of effects accepted often depends on factors
like e.g. land-use (agricultural, nature, industrial, …). Moreover, in some
jurisdiction, other effects parameters (e.g. EC20) are preferred over EC10 or NOEC
values. In order to facilitate the setting of ecological quality standards for metals in
soil for different protection purposes (risk assessment or remediation) and in
different jurisdictions, while still making maximal use of the wealth of data and
models already available, e.g. under the framework of the European risk
assessments, it is proposed to use the same data and tools towards a more flexible
derivation of soil toxicity thresholds. This can be done by allowing selection of the
different effects level (e.g. EC10, EC20, EC30 or EC50) as a basis for the assessment,
selection of the hazardous concentration within the SSD (HC x), selection of group
of organisms to be protected, selection of bioavailability models to be included, etc.
The advantages of this approach are harmonization of toxicity datasets and
bioavailability models used and consequently the enhanced transparency in the
derivation of ecological quality standards for metals in soil for different goals and
different scenarios.
WE363
Ecotoxicity of two oxidation states (+IV and +V) of vanadium (V): Implication
for risk assessment of steelmaking slag as material for the agricultural soil
improvement
O. Penttinen, University of Helsinki / Faculty of Biological and Environmental
Sciences; I. Reijonen, University of Helsinki / Department of Food and
Environmental Sciences; M. Laihonen, University of Helsinki / Department of
Enviromental Sciences Lahti; M. Lares, University of Helsinki / Department of
Environment Sciences Lahti; H. Hartikainen, University of Helsinki / Department
of Food and Environmental Sciences
Vanadium is one of the heavy metals with environmental interest. Large amount of
V enter the environment both from natural and anthropogenic sources including
crude oil, combustion of fossil fuels and steel industry. In addition, steelmaking
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slag with up to 3 % vanadium content have many uses e.g. in agriculture. Part of the
slag vanadium is in bioavailable form and thus posing potential threat to soil fauna.
From a risk assessment perspective more ecotoxicological information is required
for vanadium both in soils and solutions. Chemistry of the vanadium is complex and
involves a wide range of oxygenated species but in environmental solutions only
two oxidation states are stable, +IV and +V, from which +V is considered more
toxic. In this context, questions of metal-specific factors (V oxidation state),
exposure related issues (soil and water pH, DOC, soil OM), biological factors
(sensitivity of test species, aquatic vs. terrestrial), and slag quality (V content,
bioavailable vs. non-bioavailable V) need to be addressed being the main focus of
this study. Ecotoxicity of two V oxidation states, vanadyl sulphate VOSO4 (+IV)
and metavanadate NaVO3 (+V) were investigated both in water, and with two test
soils: surface soil (OM 3,5%) and coarse mineral subsoil (OM 0.5 %). The pH of
the test soils and waters were adjusted to three levels common in Finnish
environment. The standard toxicity tests were performed by using earthworm
Aporrectodea caliginosa, and for comparisoncladocerans (Daphnia magna),
bacteria (Vibrio fischeri), and duckweed (Lemna minor). The median lethal
concentrations for earthworm ranged from 87.0 to 232.2, and from 76.9 to 305.5 mg
V/kg soil DW for NaVO3 and VOSO4, respectively. The subsoil with high pH
promoted the highest toxicity. Of the four slags studied, steel slag from Raahe steel
factory was the most toxic for the earthworms. In aquatic toxicity testing D. magna
was the most sensitive species with median lethal concentrations range from 0.08
-1.77 mg V/L , and from 0.05-1.24 mg V/L for NaVO3 and VOSO4, respectively.
EC50 values for Lemna minor were in the range from 0.04 to 10.9 mg V/L
reflecting again the importance of bioavailability issues. Only minor toxicity was
observed in the experiments performed with V. fisheri. In terms of V risk
assessment our results increased ecotoxicological information regarding species
sensitivity, importance of exposure conditions, V chemistry and complex
interactions of factors given above.
WE364
Sustainable recycling industries in developing countries - State of the art of
recycling metal standards and certification schemes
S. Valdivia, UNEP / Secretariat ILCI; S. Valdivia, Pontificia Universidad Catolica
del Peru
The world’s consumer class is growing at exponential rates especially in the
emerging and rapidly growing economies and so is the global resources
consumption and waste generation rates. Metals are essential materials used in all
industrial sectors and their availability is under risk in the mid- and long-term due to
increasing prices and scarcity index. Recycling of metals has become a crucial
activity worldwide and is well spread also in developing countries to ensure the
supply of these valuable resources. However, metal recycling practices especially
in developing countries still lack of sufficient recognition from key local
stakeholders (e.g. local and national Government and consumers), resources and
supporting infra-structure which is leading to acute social impacts on concerned
actors around the recycling activity and low metal recovery efficiency. The
Sustainable Recycling Industries Initiative (SRI: www.sustainable-recycling.org) is
an international effort which has the aim to build capacity for sustainable recycling
in developing countries. It is mainly funded by the Swiss Government and
implemented by the World Resources Forum jointly with the Swiss Institute for
Materials Science & Technology (Empa) through three components: Global
Roundtable for Sustainable Recycling (GRSR): a stakeholder consultation process
will be setup to support the development of guidance principles for sustainable
recycling standards (GP4SRS) of critical and valuable metals. Capacity Building:
Local capacities of SMEs for sustainable recycling will be strengthened in
Colombia, Egypt, Ghana, India, Peru and South Africa. Life Cycle Inventories:
Data will be developed to assess environmental and social life cycle performance
for industrial activities through the improvement of local and regional expertise in
Brazil, India and South Africa. The focus of this paper will be on the GRSR to be
integrated by international partners and regional or sectoral initiatives such as the
Waste Electrical and Electronic Equipment Forum, The Aluminium Standard
Initiative, The World Gold Council, The OECD, among others. As the basis for the
development of GP4SRS, it was identified the need to have a clear picture on key
stakeholders as well as the state of the art of metals standards development and
certification schemes. The aim of the paper is to provide an update on the GRSR
setup and a landscape of current recycling metal standards and certification
schemes as part of the SRI project.

Reflections on bird and mammal risk assessment: past,
present and future (P)
WE365
Bird community monitoring in chlorpyrifos-treated wheat fields in UK breeding success and behavioural aspects
R. Dittrich, Tier3 Solutions GmbH / Wildlife Ecology; B. Giessing, Tier3 Solutions
GmbH; M.M. Benito, Wildlife Ecology; P. Machin, Tier3 Solutions GmbH; S.
Norman, RidgewayEco; N.N. Poletika, Dow Agro Sciences LLC / Field Exposure
and Effects Department; C. Wolf, Tier3 Solutions GmbH
If a plant protection product which could pose a risk to birds is applied, it is
important to understand the ecology of the bird community present in the target
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crop in the application period in order to conduct a proper risk assessment.
Therefore the aim of this study was to monitor the bird populations in wheat fields
in UK, and to estimate the possible effects of the use of chlorpyrifos (CP) against
orange blossom midge. The methodology for observation of the bird community
present in arable land was adapted following the landscape approach. The main
challenge is to deal with the year-to-year change (rotation) of the cultivated crop on
single fields. Furthermore, winter cereal fields are characterized by a lower
abundance of breeding pairs and a lower diversity of species than other agricultural
areas, e.g. orchard systems. As counterbalance, birds are more visible within the
arable landscape. The study was conducted in 2013 and 2014 in Cambridgeshire, an
area representative for wheat cultivation and the use of CP. The subjects of the
study were birds making use of treated and untreated cereal fields. In order to find
birds actually nesting within the fields, systematic nest searches were conducted
regularly, by two combined methods: rope-dragging and watching-back. To obtain
information on communities of birds present in arable fields, systematic
observations of the number and species were conducted from selected positions
using binoculars. Additionally, in 2014 a selection of birds was radio-tagged to
check for changes in habitat use following the CP application. In 2013 there were
94 nests from 18 different species discovered in the study fields and their close
surroundings. Only Skylark and Yellow Wagtail nests (35) were actually found
within the crop itself. In 2014 the nest search focused on these two species, and in
total 75 and 31 nests of Skylark and Yellow Wagtail respectively were monitored
for fate. The results of the nest monitoring allowed the comparison between
proportions of successful and unsuccessful breeding attempts in both treated and
untreated fields, and revealed the causes for nest failure. On the other hand, the
radio tracking procedure in Skylarks and Yellow Wagtails, performed before and
after the application of CP, demonstrated how the birds adapted their foraging
behaviour after the application, and allowed to assess the potential consequences of
this change on the breeding success.
WE366
Radio-tracking of birds - versatility to assess effects and spatial aspects of
foraging behaviour
B. Giessing, Tier3 Solutions GmbH; R. Dittrich, Tier3 Solutions GmbH / Wildlife
Ecology; M.M. Benito, Wildlife Ecology; A.A. Fernandes, F. Sotti, Tier3 Solutions
GmbH; S. Norman, RidgewayEco; N.N. Poletika, Dow Agro Sciences LLC / Field
Exposure and Effects Department; C. Wolf, Tier3 Solutions GmbH
If plant protection products are applied which pose a risk to birds, it is important to
quantify the exposure. Theoretically birds might be exposed by direct
over-spraying or by oral exposure through foraging on arthropods or plant material
after application. Whether these theoretical pathways happen depends on the
behaviour of the birds. Therefore it is essential to monitor the behaviour of the
birds. The method of choice should (i) demonstrate exposure and (ii) monitor the
medium-termed survival of the birds after exposure. Moreover, it should (iii) detect
potential behavioural change caused by the application which may induce a
variance of the theoretically expected exposure to the birds. In order to monitor
birds using habitats for foraging where the insecticide chlorpyrifos is used we
applied the radio tracking technique. In citrus orchards in Spain, in cider orchards in
the UK and in winter cereal fields in the UK bird individuals were equipped with
radio tags in order to monitor their behaviour continuously for at least one daylight
period before and after the application of chlorpyrifos. Moreover, regular checks
served to monitor the medium-termed survival of the birds. Bird daily home range
was estimated using Kernel Density method. The majority of tagged birds used the
orchards for foraging before and after the application and therefore were
theoretically exposed. However, some bird species changed their home range
towards non-treated habitats in the surrounding and decreased the proportion of diet
they obtained from the treated habitat. Hence, birds are obviously able to react to
changes in their home range caused by insecticide application by altering their
foraging strategies and thereby reducing the risk of exposure to the residues. The
regular checks of the birds revealed their well-being. The obtained results
demonstrate the versatility of radio-tracking for obtaining the desired information.
The method is sensitive (i) to demonstrate potential exposure by proving the
utilisation of the treated habitat; moreover, (ii) the survival of the birds could be
monitored over a reasonable time period after the insecticide treatment; and (iii) the
method reveals strategies on how birds are able to adapt to reduced arthropod
biomass (by insecticide application) by adjusting their foraging behaviour. Hence
radio tracking is a valid method to monitor the behaviour of birds essential for
assessing the potential impact of plant protection products application.
WE367
Focal Species of Birds in European Crops for Higher Tier Pesticide Risk
Assessment
P.J. Edwards, Central Product Safety Dept; C. Dietzen, Rifcon GmbH; C. Wolf,
Tier3 Solutions GmbH; J. Ludwigs, Rifcon GmbH; J. Pascual, BASF SE; R. Luttik,
Focal species have been defined by the European Food Safety Authority (EFSA) as
real species that represent others in a crop resulting from their potential higher level
of exposure to pesticides. As such they are the most appropriate species for refining
estimates of exposure further, through for example radio-tracking and dietary
studies. Plant Protection Product manufactures collectively commissioned many
studies in Europe, according to the EFSA guidelines, in order to identify focal
species in different crops that may be used in risk assessments for spray
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applications of pesticides. Using frequency of occurrence in crops and risk based
criteria for exposure, all studies have been reviewed to identify if possible at least
one focal species per feeding guild, per crop in the new registration zones for
southern and central Europe. Some focal species repeatedly appeared across a wide
range of arable or tree crops, but not both, demonstrating broad adaptation to these 2
different crop structures. Many have widespread distributions e.g. 15 of the focal
species have a distribution covering all agricultural regions of Europe (Northern,
Central & Southern zones). Three species, corn bunting, serin and tree sparrow are
restricted to the Central and Southern zones while another 4 species, Sardinian and
fan-tailed warbler, crested and short toed lark are essentially restricted to the
Southern zone. The authors consider the focal species identified are suitable for risk
assessment in Europe at the zonal level and for further refinement of exposure
through studies, i.e. radio-tracking and/or diet analysis, if necessary.
WE368
Outbreak-based surveillance as tool for assessment of regulation of plant
protection products - Example of the rodenticide Bromadiolone in France
T. Quintaine, ONCFS / Unite Sanitaire de la France; M. Coeurdassier, Université de
Franche-Comté / Laboratoire Chrono-environnement; P.J. Berny, VETAGRO-SUP
/ Toxicology; M. Sage, Wildlife Environment Expertises; A. Decors, ONCFS /
SAGIR Network
In France, bromadiolone may be used in agriculture to control water voles
populations since 1979. Because of the high risk of unintentional poisonings
associated with bromadiolone applications, a monitoring program of wildlife
poisoning with bromadiolone has been conducted in a north-eastern French region
from 1998 to 2011, where bromadiolone has been regularly extensively used. An
outbreak-based monitoring of wildlife mortalities has been conducted by the French
Wildlife and Hunting Agency, local Hunters Federation and naturalist associations,
associated with a reflexion managed by the local Agricultural administration and
the University of Franche-Comté. The SAGIR network took charge of dead animals
to diagnose the etiology of death for each collected carcass, based on a necropsy
and complementary examinations if necessary, as toxicological analysis. In case of
mortalities grouped in space and time, only a part of carcasses ware analysed. From
1998 to 2011, 666 fatalities of wild birds and mammals have been reported with a
suspicion of intoxication with bromadiolone based on records accompanying the
carcass discovery, from which 416 had been confirmed. The confirmed
intoxications concerned 17 species of birds of prey and mammals, including
endangered species as Red Kite. The evolution of the legislation was followed
consequently by a decrease of the quantity of bromadiolone used for treatments.
The number of confirmed or suspected cases reported folloxed this evolution to
reach in 2011 only eight cases. This retrospective study is a unique example of
collaboration of people with differing interests: hunters, naturalists and farmers.
Moreover, it confirms the usefulness of outbreak based surveillance for regulation
process, especially for the risk assessment in the context of a post-authorisation to
place on market process.
WE369
Use of dehusking in plant protection product risk assessment for birds and
mammals
M. Hackett, ADAS UK Ltd / Cambridge Environmental Assesssments; A.
Lawrence, Cambridge Environmental Assessments
Use of seed dehusking as an exposure refinement option for birds and mammals is
discussed in EU guidance documents and zonal reviews of risk assessment
information. Various criteria are set in EFSA (2009) which must be fulfilled before
using dehusking as a quantitative refinement option. However, the use of dehusking
as a refinement option is not applied consistently by EFSA nor by member states.
Research is available on different aspects of dehusking including species which are
confirmed to dehusk, the proportion of seed dehusked during feeding and the level
of seed residue reduction achieved during dehusking behaviour of different species.
This literature review of the available research on dehusking and feeding behaviour
of birds and mammals aims to: Discuss the regulatory situation at EU and national
level with regards to acceptability of dehusking as refinement option Identify
species for which dehusking is a suitable option for refinement Evaluate and
identify seed and spray treatment scenarios where dehusking is relevant for risk
assessment Evaluate the suitability of dehusking in relation to different seed types
Recommend suitable default values for proportion of seed dehusked and residue
reduction achieved during dehusking which can be used in risk assessment for
different species Identify species and scenarios for which further research is
required.
WE370
Common vole (Microtus arvalis) Ecology and Management: Implications for
Risk Assessment of Plant Protection Products
P. Manson, Cheminova AS European Regulatory Office / Global Regulatory
Science; T. Fredericks, Monsanto Company / Agronomic Environmental
Assessment Services; R. Barfknecht, E. Bonneris, Bayer CropScience
Aktiengesellschaft / BCS AGDEnSaETX; J. Jacobs, Federal Research Centre for
Cultivated Plants
The common vole (Microtus arvalis) is a small herbivorous mammal with a
widespread European distribution. Appearing frequently in regulatory risk
assessments for plant protection products in the EU, it is the representative small
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herbivorous mammal. Due to the conservative nature of the risk assessment for this
species, this scenario frequently fails the lower tier long-term risk assessment. This
poster describes common vole population dynamics, habitat and food preferences,
their pest status within the EU and their use as a focal species in EU risk
assessments. A common voles’ primary habitat is grassland. Periodic population
outbreaks and movement of common voles onto agricultural land (considered
secondary habitat) across Europe has resulted in the common vole achieving
‘agricultural pest’ status in some areas. Movements into secondary habitats occur
when the carrying capacities of their primary grassland habitats are exceeded.
When movement of common voles occurs early in the crop growing season,
significant damage to the crop can result from direct consumption of the crop shoots
and leaves. Indirect crop damage is also caused by nest construction and extensive
burrowing activity in the field, affecting the development of crop root systems. This
can lead to reduced crop yields and crop failure in some cases. Consequently,
common vole population management controls are practiced in many countries to
prevent common vole populations reaching damaging levels. Common voles have
short gestation periods and a high fecundity level that ultimately leads to a high
resilience to population disturbance. Population movements into cropped areas are
driven by density dependent factors occurring in primary habitats. These specific
characteristics of the common vole indicate that the protection level afforded
through mammalian risk assessment could be modified without affecting the
common voles ecosystem service to the food chain within modified agricultural
habitats. For EU risk assessments, it is appropriate to review and modify as
required, the small herbivorous mammal scenario. Alternatives including the use of
alternative focal species, deriving realistic food intake rates and using reduced
assessment factors or a combination of all alternatives, when conducting EU risk
assessments is appropriate. Pragmatic modifications to risk assessments are already
permitted in certain EU member states. It is reasonable to apply similar approaches
across the wider EU.
WE371
Monitoring the exposure of non-target birds and mammals to anticoagulant
rodenticides-a new regulatory tool
R.F. Shore, Centre for Ecology & Hydrology (NERC); P.A. Henrys, Centre for
Ecology and Hydrology; L.A. Walker, Centre for Ecology & Hydrology
In Britain, the use of second generation anticoagulant rodenticides (SGARs) in
open areas is thought to present the greatest risk of exposure in non-target wildlife.
Until recently, the most acutely toxic compounds (brodifacoum, flocoumafen,
difethiolone) have been restricted to indoor use; open area use has only been
permitted for bromadiolone and difenacoum. However, recent regulatory review
has determined it is impossible to distinguish between all five SGARs in terms
of risk to non-targets, and thus they should be treated identically. It is proposed that
authorisations are changed such that all can be used in and around buildings; some
compounds may be used in open areas under certain circumstances. The proposed
change in authorisation requires implementation of a stewardship scheme designed
to enhance best practice in terms of use, and thereby reduce non-target exposure.
Such changes in authorisation are likely to alter exposure and associated risk to
non-targets. The intention is that overall exposure should be decreased if
stewardship is successful, and it is important that the success or otherwise of
stewardship is monitored and assessed. The Predatory Bird Monitoring Scheme
(PBMS- http://pbms.ceh.ac.uk/) has been monitoring liver SGARs in barn owls
(Tyto alba) annually. This large unique dataset has the potential to provide a
baseline against which any future changes in non-target exposure can be measured.
We examined this dataset to determine whether, and over what time period, 5-50%
changes in exposure could be detected. Change in exposure was defined as a change
from baseline levels in annual mean barn owl liver SGAR concentrations. Lack of
normality in the distribution of the residue data for individual compounds and
summed SGARs (ΣSGAR) meant it was necessary to split the data into two groups
for each compound - “low” concentrations: < 0.1 µg/g and “high” concentrations: >
0.1 µg/g wet wt.; “high concentrations” can be considered relevant in terms of acute
toxicity. We found that, for both data sets, we could detect changes of 10-20% from
baseline concentrations by analysing between 50 and 100 birds annually for
between 1 and 4 years. Power was always ≥ 70%. Such monitoring can be used to
set targets for stewardship outcomes and as a regulatory trigger for implementing
further changes to authorisations if necessary.
WE372
Measured residues on maize foliage for use in bird and mammal risk
assessment
R. Murfitt, Syngenta Ltd / Environmental Safety; M. Foudoulakis, Dow
Agrosciences / RSRA ERS; M. Ebeling, Bayer CropScience AG EnSa-ETX-TV /
Environmental Safety Ecotoxicology; T.B. Fredricks, Monsanto Company /
Zoology; K. Guth, BASF SE / Ecotoxicology; K. Brugger, DuPont Crop Protection
In mammal risk assessment for plant protection products in the EU according to
Tier 1 of the EFSA Guidance Document on Risk Assessment for birds and
mammals (2009), small herbivorous mammals are considered to consume maize
leaves at early growth stages (BBCH 10-29). However, the initial residue for maize
leaves in this assessment is based upon Residue per Unit Dose (RUD) values for
grasses and cereals which in turn are derived from industry field data on grasses and
cereals, excluding any maize trials (Appendix 18, PPR Panel Scientific Opinion on
the Science behind the Guidance Document on Risk Assessment for birds and
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mammals, 2008). Since maize has quite a different growth habit from grasses and
small-grain cereals like wheat and barley, it is appropriate to consider residues on
this crop separately in order to determine whether they are significantly different.
Therefore, in order to determine a more realistic estimate of initial residue and
hence Residue per Unit Dose for maize, a large dataset of residue field trials from
industry have been compiled and mean and 90th percentile RUD values calculated.
These will be presented in the poster and compared to the current values for grasses
and cereals. The proposal is that maize foliage RUD’s, if different from those for
grasses and cereals, should be used in Tier 1 risk assessment for small herbivorous
mammals at BBCH 10-29.
WE373
Extrapolated LD50 values from limit dose tests for mammals
M. Foudoulakis, Dow Agrosciences / RSRA ERS; E. Bonneris, Bayer CropScience
Aktiengesellschaft / BCS AGDEnSaETX; L. Lothar Diesing, Bayer CropScience
AG; T. Fredricks, Monsanto Company; K. Guth, BASF SE / Ecotoxicology; P.J.
Edwards, Central Product Safety Dept; K. Brugger, DuPont Crop Protection
In the EFSA bird and mammal guidance document (EFSA, 2009) the use of
extrapolated LD50 values from avian limit dose tests are proposed, in cases where
there is no mortality or a single mortality in an avian LD50 limit dose study. The
proposed extrapolation factors assume an average probit slope generated from a
large sample of pesticides tested in the bobwhite quail and mallard duck. The
method of calculating an extrapolated LD50 from a limit dose could be equally
applied to mammals. The aim of this work is to propose extrapolation factors for
LD50 values from limit dose tests with mammals. The database consists of a
significant number of acute toxicity records of dose-response toxicity studies
generated for registration purposes on rat and mice with a variety of compounds.
Analysis was performed as described in the Appendix 5 of the Scientific Opinion
behind the Guidance Document on risk assessment for birds and mammals (EFSA
2008) where the extrapolation is carried out assuming a 50% binomial probability
bound that mortality could have occurred but had simply been missed by chance in
the test. The outcome of this work contains estimated mammalian LD50
extrapolation factors per number of animals tested at the limit dose.
WE374
Reproductive risk assessment for birds: LD50/10 vs. dietary NOAEL for
evaluation of parental effects
M. Foudoulakis, Dow Agrosciences / RSRA ERS; M. Ebeling, Bayer CropScience
AG EnSa-ETX-TV / Environmental Safety Ecotoxicology; D. Sprenger, BASF
SE; R. Murfitt, Syngenta Ltd / Environmental Safety; T. Fredricks, Monsanto
Company; K. Brugger, DuPont Crop Protection
In the environmental risk assessment for plant protection products in the EU
according to the EFSA GD (2009), the LD50/10 is used in the reproductive
assessment for birds to take account of the possibility of reproductive impairment
due to sublethal parental effects e.g. on pair formation or nest-building, not covered
in the reproduction study. The objective of this work was to evaluate the use of a
short-term dietary NOAEL as refinement for the acute LD50/10 in the reproductive
risk assessment for birds. The rationale behind this approach is to overcome the
need to conduct reproductive assessment based on the LD50 value generated in the
artificial acute test design with oral gavage. In order to determine the relation
between the avian endpoints a significant dataset of avian laboratory studies have
been compiled from industry and the LD50/10 was compared with the NOAEL from
the dietary and reproduction studies. These studies represent molecules from a
variety of toxicological profiles and mode of actions. For these compounds, the
relevant regulatory LD50 (geomean if appropriate for multiple species) was
extracted and used to establish one LD50/10 per compound for the comparison to
dietary toxicity values. Additionally the NOAEL from the short-term dietary and
the reproduction studies (in mg/kg bw/d) were also presented in a tabular form.
From these dietary toxicity data, one 5-d dietary NOAEL (lowest) and one avian
repro NOAEL (lowest) were extracted and used in the comparison to the acute oral
LD50/10 for the respective compound. Evaluation indicates that the 5-d dietary
NOAEL may be employed as a surrogate for the LD50/10 and the next lowest
endpoint would likely be the avian reproduction study NOAEL. Therefore it is
reasonable to apply a similar approach for avian long term risk assessment
according to EFSA (2009), where dietary toxicity data are already available.
WE375
Accumulation and temporal trends of organohalogen contaminants in finless
porpoises (Neophocaena asiaeorientalis) collected from Korean coastal waters
between 2003 and 2010
y. jeong, Hanyang University; E. Kim, W. Jeong, A. Shen, Hanyang Univeristy; Y.
An, Research Institute (CRI), National Fisheries Research and Development
Institute; S. Choi; H. Moon, Hanyang University / Marine Sciences and Convergent
Technology
Limited information is currently available on temporal trends of persistent organic
pollutants (POPs) in Korean coastal waters. In our study, the concentrations of
organochlorine compounds (OCs) and polybrominated diphenyl ethers (PBDEs) in
77 blubbers of finless porpoise (Neophocaena asiaeorientalis) were determined to
evaluate the contamination status and temporal trends of POPs between 2003 and
2010. The concentrations of OCs (PCBs, DDTs, HCHs, and CHLs) and PBDEs in
porpoise blubbers collected in 2010 ranged from 51 to 3200 ng/g lipid weight (lw)
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for PCBs, 240 to 10000 ng/g lw for DDTs, p,p’-DDE showed the highest
contribution (mean: 41%), followed by p,p’-DDT, p,p’-DDD, o,p’-DDT and PCB
153. The predominant congener of PBDEs was BDE 47, which accounted for 58%
of total PBDEs. In order to assess the temporal trends of POPs during the period of
seven years, we employed the concentrations of PCBs, OCPs and PBDEs in the
same species collected in 2003 from a previous study. The total concentrations of
PCBs, DDTs, HCHs, CHLs and PBDEs significantly (p < 0.0001) decreased
between 2003 and 2010. Almost 90% of HCH concentrations during both years
decreased, indicating faster elimination compared to other POPs. The relatively
lowest decreasing rate was found for PCBs (53%) and PBDEs (60%), compared to
other chemicals such as DDTs (70%) and CHLs (69%), because PCBs and PBDEs
have on-going source in coastal environment of Korea. Our results suggest that the
effectiveness of regulation on the POPs in Korea has reached to the marine
mammals, which occupy the higher trophic level in marine food web. To our
knowledge, this is the first report to assess the temporal trends of OCs and PBDEs
using marine mammals from Korean coastal waters. Keywords POPs, finless
porpoise, temporal trend, marine food web

Risk assessment, risk management and mitigation for
pesticides: from regulation to public perception (P)
WE376
Minimum detectable differences (MDD's) in mesocosm studies: The
importance of pre-treatment management and appropriate sampling
techniques for insecticides
A. Blakey, Cambridge Environmental Assessments; S. Taylor; S. Priestly,
Cambridge Environmental Assessments
The Aquatic Guidance Document (EFSA, 2013) makes a number of
recommendations for aquatic mesocosm studies including the reporting of
Minimum Detectable Difference (MDD) values alongside No Observed Effect
Concentrations (NOEC). In addition, it is recommended that each study contain at
least 8 different sensitive and vulnerable groups for which robust statistical
evaluation is possible in order to be able to derive robust the Ecotoxicological
Threshold Option (ETO) or the Ecological Recovery Option (ERO) –Regulatory
Acceptable Concentrations. Critical to the derivation of robust endpoints is the
appropriate establishment of replicate mesocosms with diverse and numerous
populations and communities known to be sensitive and vulnerable to the effects of
the pesticide of interest. Furthermore, in-life sampling techniques must be
appropriate for the collection of the exposed organisms at an abundance sufficient
to ensure reasonable MDD values can be derived from the data, whilst also ensuring
that all ecological niches are sampled. Here we will show the evolution of study
design focussing on the pre-treatment phase and in-life sampling techniques at
Cambridge Environmental Assessments (CEA) whilst drawing on examples from a
number of recent mesocosm studies in order to demonstrate how robust data may be
better derived from studies with insecticides.
WE377
The Minimum Detectable Difference (2): Appropriate experimental design
and endpoint selection for algae in mesocosm studies
F. Pickering, Cambridge Environmental Assessments; S. Taylor; A.
Arenas-Sanchez, S. Priestly, Cambridge Environmental Assessments
Algal communities have a very dynamic nature and are in a constant state of flux
whilst community interactions are poorly understood. They are sensitive to a
number of different variables which makes it difficult to pinpoint true dose related
effects when evaluating responses following exposure to pesticides. Therefore, it is
tempting to speculate that the ecological relevance of endpoints for phytoplankton
from mesocosm studies based on effects at the species level could be considered to
be over-conservative due to the natural variation. In contrast, recent guidance on the
conduct and interpretation of mesocosm tests highlights the importance of using the
most appropriate aquatic communities for the chemical being investigated. In
addition, it is equally the selection of appropriate measurement endpoints and
ecological evaluations is critical to the derivation of powerful statistical results with
reasonable Minimum Detectable Difference (MDD) values. Here we will show the
evolution of study design and endpoint selection for algae in regulatory mesocosm
tests using examples drawn from recent state of the art studies with herbicides. We
will provide an analysis of the available data for algae (phytoplankton and
periphyton) comparing the respective reliability of the data generated at various
taxonimic levels in being able to robustly measure effects and recovery in
freshwater mesocosms following exposure of algal commuities to pesticides. We
will also provide reccomendations for further work in order to still improve the
robustness of the endpoints for use in regulatory risk assessment.
WE378
Toxicity of the fungicide ketoconazole to freshwater microalgal communities
A. Arrhenius, M. Andersson, University of Gothenburg / Department of Biological
and Environmental Sciences; L. Edler, WEAQ AB; T. Porsbring; T. Backhaus,
University of Gothenburg / Department of Biological and Environmental Sciences
Antimycotic pharmaceuticals are widely used for treating fungal infections in
humans and animals. They enter the aquatic environment either after passage
through the body, or after being rinsed off if they are topically applied. However,
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substantial knowledge gaps currently hamper a proper environmental risk
assessment of the individual antimycotics and their mixtures for marine and
freshwater environments. Clotrimazole, a marine priority pollutant, affected sterol
composition of marine microalgal communities already at 50 pmol/L which
indicates effects already at environmental concentrations. In the present study we
focus on ketoconazole (also an azole fungicide) and toxicity to freshwater
microalgal communities. A concentration response curve was first established
using pigment profiles (HPLC) as endpoint which resulted in an EC50 of around 1
micromol/L. During autumn 2014 we repeated the study but focused on the lower
concentration range from 0.0001 to 1 micromol/L. Results on chlorophyll a show
similar patterns as in the initial study. The experiments were finished during
autumn 2014 and are currently under final evaluation and sterol analysis, species
determinations and analytical confirmation of exposure concentrations are
currently evaluated. The work is performed within the Swedish Formas-funded
project “Aquatic Environmental Risk Assessment of Antimycotics”.
WE379
Species specific differences in sensitity to prochloraz induced synergy of
α-cypermethrin toxicity
N. Cedergreen, K. Dalhoff, V. Serrat, University of Copenhagen / Department of
Plant and Environmental Sciences
Azole fungicides are known to enhance the effect of other xenobiotics, there among
the pyrethroid insecticides. Field studies have also shown azole fungicides to be
present more or less continuously during the growing season. The concentrations
are low, however, rarely exceeding 10 µg/L and are mostly lower than 1 µg/L. The
question is whether these low azole concentrations do also enhance the effect of
pyrethroids? And whether there is a large difference between species in their
sensitivity to synergistic compounds? In this study we test the effect of a five hour
α-cypermethrin pulse at three concentrations over seven days in the continuous
presence of the azole prochloraz at 0, 1, 10, 50 and 100 µg/L. The setup was carried
out on the three aquatic invertebrate species: Daphnia magna, Hyallella acteca and
Chironomous riparius. The results showed that six days after a 1µg/L
α-cypermethrin exposure, concentrations as low as 1 µg/L prochloraz increased
mortality from the app. 15% control mortality to 100% in Daphnia magna.
Contrary to D. magna where the prochloraz concentrations alone had no effect on
mortality (6 day LC50 for D. magna was 4476 µg prochloraz/L), both H. acteca and
C. riparius were very sensitive to prochloraz showing 6 day LC50-values of 3.33
and 41.4 µg prochloraz/L. Accounting for the prochloraz toxicity in itself, synergy
in relation to independent action predictions, was also observed for H. acteca and C.
riparius. Though these data are preliminary, they indicate that azole synergy does
take place also at quite low and realistic concentrations, and that species specific
differences in sensitivities to an azole as prochloraz are quite larger with EC50
values varying more than 1000-fold.
WE380
Future challenges in sediment toxicity testing for the risk assessment of plant
protection products
D. Faber, E. Bruns, Bayer CropScience AG / BCS D ETX Ecotoxicology
Sediment toxicity is gaining an increasing awareness within the scientific
community. In 2015 a scientific opinion on environmental risk assessment (ERA)
for sediment organisms will be published by the European Food Safety Authority
(EFSA)1. This scientific opinion will be of high interest because so far, only tier 1
RA for sediment organisms is addressed in the existing aquatic guidance document
published in 2013 by EFSA2. The number of currently available standardized and
validated test guidelines under the umbrella of OECD is limited. Aquatic
invertebrates are covered by the OECD technical guidelines (TGs) 218/219/233 for
chironomids (Chironomus riparius), representing acute, chronic and full life-cycle
tests, respectively, and the OECD TG 225 using the oligochaete Lumbriculus
variegatus in a 21-day chronic test. Aquatic macrophytes are covered by
Myriophyllum spicatum (OECD TG 239). In North America the question of
sediment toxicity is handled differently as reflected by the ASTM and US-EPA
guidelines. In general a higher number of test methods with sediment organisms is
available (e.g. Hyalella azteca, Chironomus dilutus, Daphnia magna) in the USA
and Canada. Furthermore these guidelines are developed under a different scope as
compared to the OECD TGs (e.g. use of aged spiked sediment under flow-through
conditions vs. use of “freshly” spiked sediment in a static system). Another major
difference is the use of natural sediment in ASTM and US-EPA guidelines instead
of artificial sediment in OECD TGs. The resulting discrepancies between Europe
and North America are influencing the potential use of all existing guidelines within
one RA approach. The communication therefore will analyze pros and cons of
sediment toxicity test designs (e.g. static vs. flow-through; natural vs. artificial
sediment) described in guidelines available in Europe and North America.
Stakeholders should be aware that not every standardized and validated method is
giving comparable endpoints. We would like to address also the consequences of
the different testing approaches as well as the resulting possibilities for the
appropriate use within one ERA. 1“Scientific Opinion of the PPR Panel on the
effect assessment for pesticides on sediment organisms in edge-of-field surface
waters”. 2“Guidance on tiered RA for plant protection products for aquatic
organisms in edge-of-field surface waters” EFSA, 2013.
WE381
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Influence of crop management practices on zonal avian risk assessment of
plant protection products. Case of study: a systemic pesticide applied as seed
treatment on sugar beet
A. Fandiño, INIA National Institute for Agricultural and Food Research and
Technology / Technical Directorate for Evaluation of Plant Varieties and Plant
Protection Products; E. Prados, INIA; J.L. Alonso-Prados, INIA National Institute
for Agricultural and Food Research and Technology / Technical Directorate for
Evaluation of Plant Varieties and Plant Protection Products
Regulation 1107/2009 includes the concept of the zonal evaluation, and the
subsequent mutual recognition of authorizations in order to guarantee the
commercialization of Plant Protection Products (PPP) in the EU and avoid
duplication of work. The risk assessment of plant protection products on birds and
mammals is currently conducted using the Guidance document of European Food
Safety Authority (EFSA) on Birds & Mammals (2009). If the uniform principles
are not met at the first tier risk assessment steps, a list of refinement options are
described in this guidance including i) the identification of focal species, ii) the
proportion of diet (PD) of these species taken from treated areas iii) the residue
levels of pesticide in this diet and iv) the time that focal species spend feeding in
treated area (PT). As long as these parameters need to be refined, the zonal
harmonization between European zones is becoming more difficult because they
will depend on specific agro-climatic conditions. This is more challenging for seed
treatment applications because its evaluation is considered under an inter-zonal
scheme . In this work, we present the main difficulties identified to harmonise zonal
evaluations for seed treatments using as example a hypothetical systemic pesticide
applied on sugar beet seeds. The results show the time of sowing the sugar beet
(spring or autumn depending on geographical situation) and the associated crop
management practices were critical for establishing the worst-case exposure
scenario for avian risk assessment and the ecological parameters (PD and PT) of
focal species In conclusion, together with information on ecological data and
residues levels of pesticide (which are currently being investigated by EFSA), it is
also necessary to characterize the specific agronomical conditions of each crop at
member state level before to set out procedures for zonal evaluation.
WE382
Are ecotoxicological tests with plant protection products for C-and
N-mineralization sufficient to protect soil functioning?
E. Kohlschmid, Agroscope / Institute for Plant Production Sciences IPS; K.
Lautenschlager, Agroscope Changins-Wädenswil; A. Aldrich, Research Station
Agroscope ACW / Ecotoxicology; O. Daniel, Agroscope / Institute for Plant
Production Sciences IPS
Soil functioning depends on many different microbial activities and effects. Fungi
and Bacteria are not only key players in soils for the decomposition and
mineralization of organic compounds (including agrochemicals and xenobiotics),
but also synthesize organic compounds (e.g. antibiotics, gums), immobilize
nutrients, contribute to soil aggregation or serve as nutrient source for the grazing
microfauna. Furthermore mycorrhical fungal species mediate the transport of water
and ions from soil to plant roots or facilitate plant /plant exchanges of small organic
compounds and nutrients. Many other important functions such as the regulation of
water and ion movement through plants or the regulation of the photosynthetic rate
are facilitated by mycorrhical fungal species. For the registration of plant protection
products (PPP), sufficient data must be provided to evaluate the impact of active
substances on soil microbial activity in terms of nitrogen transformation and carbon
mineralization. The latter is not required anymore according to the new data
requirements of the commission regulation from 2013. The question arises if
N-mineralization alone gives an adequate answer if soil functioning is affected by
PPP. We have analyzed data from active ingredients with fungicidal activity for Cand N-mineralization of the Swiss ecotoxicological database (holding data on
formulations and active ingredients). Results are presented and further needs for
risk evaluation on microorganisms are discussed with respect to all microbial
functions mentioned above.
WE383
Is it safe to recycle home & garden pesticide containers?
C. Ramwell; S. Beulke, FERA / Food and Environmental Safety Programme; K.
Tiede, Food and Environment Research Agency; S. Monteiro, APC Ltd; M.
Kennedy, E. Bradley, The Food and Environment Research Agency
The increasing use of ready-to-use (RTUs) pesticide products and the need for
recycling to increase means that government advice regarding the disposal of home
and garden pesticide containers – rinse and put in the ‘black bin’ - may no longer be
appropriate. The aim of our project was to assess the risk to humans and the
environment of disposing of used, amateur pesticide containers via recycling, and
to compare the risks identified with those arising from landfill and incineration
which would result from disposal via a dustbin. The study generated a quantitative
model comparing the predicted human or environmental exposure to an exposure
threshold to assess the likelihood of an adverse risk occurring. The environmental
risk associated with the disposal of residue in part-filled bottles and rinsate from
empty bottles was predicted to be below the trigger threshold for four of the five
compounds tested. The calculations indicated a moderate risk for fish and algae
arising, with and without rinsing, for the remaining compound. Human exposure
associated with the disposal of RTU bottles was consistently below the acceptable
operator exposure limit (AOEL). Human exposure associated with the disposal of
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concentrate bottles was consistently below the AOEL for all disposal routes, as long
as there was no spillage of partially-filled bottles. UK policy has now been amended
to allow the recycling of empty RTU home and garden pesticide containers.
WE384
Pesticides in Swiss surface waters - The gap between risk assessment and
monitoring
B. Fulda, Agroscope; A. Aldrich, Research Station Agroscope ACW /
Ecotoxicology; R. Kasteel, M. Balmer, T. Poiger, Agroscope
The transport of pesticides from agricultural areas to adjacent non-target
environments, in particular surface water systems, is estimated for the
ecotoxicological risk assessment prior to the registration of pesticides. In
Switzerland the pesticide concentrations in surface waters are predicted by
environmental realistic worst-case models, considering pesticide leaching via
drainage, surface runoff, and spray drift. The entry via drainage and runoff is
simulated with EXPOSIT 3.01 (German Federal Environment Agency, UBA)
whereas drift is calculated using the basic drift values after Rautmann et al. (1999).
These models are designed to be “conservative”, representing the edge of field and
should therefore result in higher predicted pesticide concentrations (PEC) than
would actually occur in the environment. A comparison between the PEC of a
pesticide and the measured environmental concentrations (MEC) from field
monitoring studies can be useful to ascertain potential model deficiencies and
provide a valuable feedback loop to the registration process. In this study we
compared a large set of Swiss surface water monitoring data from 2005 – 2012,
covering a variety of registered plant protection products (PPP), with PEC values
derived during the Swiss regulatory risk assessment. In a first assessment, only few
cases of PEC exceedance were found, concerning only few substances and
sampling locations. However, the ratios between PEC and MEC were highly
dependent on various critical factors as for example the assumed entry pathway, the
selection of the appropriate PEC-scenario from the multiple authorized indications
or inclusion of mitigation options like no-spray buffers zones. In addition, the
validity of results is also restricted by limitations in the monitoring data for example
partially low sample frequency, inadequate sampling approaches to capture peak
concentrations and a high fractions of non-detects that may also be associated with
lack of application in the catchment area or in the relevant time period. The results
of such comparisons of exposure model vs. monitoring data must therefore be
interpreted with caution.
WE385
The Swiss re-evaluation process of authorised plant protection products:
Outcome of the ecotoxicological risk assessment
A. Aldrich, Research Station Agroscope ACW / Ecotoxicology; R. Gauch; E.
Kohlschmid, Agroscope / Institute for Plant Production Sciences IPS; K.
Lautenschlager, D. Ruf, Agroscope Changins-Wädenswil; M. Plath, O. Daniel,
Agroscope / Institute for Plant Production Sciences IPS; S. Knauert,
The ecotoxicological evaluation procedure of plant protection products (PPP) in
Switzerland is analogous to the EU. In total about 2000 products and 400 active
substances are authorized in Switzerland. In 2010 a re-evaluation process of
authorized PPP started in Switzerland. Current scientific knowledge and the data
obtained during the EU re-registration process of active substances are taken into
account. The outcome of the re-evaluation process may be altered conditions of use
or new risk mitigation measures for authorized PPP. The evaluation of all
authorized PPPs containing the same active substance follows a complex procedure
and lasts about 1.5 years. Up to now, about 550 PPP with 50 different active
substances have been re-evaluated. The current presentation focusses on the
methodological approaches and outcome of the ecotoxicological risk assessments
performed during the Swiss re-evaluation process. Even though only one substance
is evaluated at a time, the number of scenarios that need to be evaluated is
substantial as the same active substance can be formulated in several PPP and each
PPP may be authorized for several different uses. In order to deal with the extensive
workload a pragmatic worst-case approach has been established, which can be
refined when needed. Although not finished yet, the re-evaluation process has led to
an optimization of the available means, to an elaboration of new risk mitigation
measures and overall to an increased protection level for the environment. In the
poster the current outcome of the Swiss re-evaluation process regarding the
ecotoxicological risk assessment will be presented and it will be looked into how
this can be illustrated in order to communicate the achievements and increase the
transparency of the process.
WE386
Ecosystem Services Analysis of 1,3-D Use in Integrated Pest Management
Strategies in Tomato Production in Italy
N. Eury, S. Deacon, ENVIRON UK Ltd; A. Alix, Dow Agrosciences / Risk
Management; E. Tescari, Dow Agrosciences; A. Bartram, Astrazeneca UK Ltd; P.
Burston, ENVIRON; M. Rockel, ENVIRON International Corp.; J. Nicolette,
ENVIRON International Corporation
This is a case study addressing the use of the soil fumigant 1,3-dichloropropene
(1,3-D) within integrated pest management strategies (IPM) for the cultivation of
fresh tomatoes in southern Italy. Food production is both economically and
culturally important to European farmers, particularly in Italy where farmers grow
flavoursome tomatoes with passion and pride. Growers rely on pesticides for crop
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protection, the potential impact of which is often questioned. A new dossier is being
submitted in 2015 to address the European Food Safety Authority (EFSA) concerns
relating to product purity and risks to air, groundwater and some soil organisms.
Since the non-approval of 1,3-D in 2011, several member states have granted
temporary emergency use derogations following requests from farmers. These
derogations reiterate the fundamental need for an effective nematicide to promote
the efficient protection of high value crops in Europe, such as the tomato. This case
study can be used to inform pesticide regulation at member state level where an
ecosystem services (ES) approach can inform risk and integrated pest management
(IPM) decisions under the European Plant Protection Products Regulation
1107/2009 and the Sustainable Use Directive 2009/128/EC. The sustainable use of
pesticides calls for a holistic approach to be taken in decision making. ES analysis
of 1,3-D use in Italian tomato cultivation was reported in 2013 (and at SETAC
Glasgow 2013). This case study represents further analysis of the use of 1,3-D as
part of an IPM strategy using field trial data from Dow AgroSciences’ IPM studies.
The findings will be used in support of the 1,3-D dossier submission to demonstrate
holistic assessment and its usefulness in informing regulatory decisions.
WE387
Residual Characteristics and Estimated Daily Intakes of Dimethomorph and
Fludioxonil in Shallot
J. Kim, H. Noh, J. Lee, H. Park, H. Jeong, M. Jin, Chungbuk National University;
C. Kwon, Y. Son, Ministry of Food and Drug Safety; K. Kyung, Chungbuk
National University
This study was performed to investigate residual characteristics and calculate
estimated daily intakes (EDIs) of dimethomorph and fludioxonil in shallot.
Dimethomorph (25% WP) and fludioxonil (20% SC) were diluted 1,000, and 2,000
times, respectively and the diluted solutions were sprayed onto shallot. Treatment
consisted of three test plots; twice spraying 7 and 14 days (T-1) or 3 and 7 days
(T-2) before harvest and three times spraying 7, 14 and 21 days before harvest
(T-3). Samples were collected from three test plots at pre-arranged harvest day.
Residues of the test pesticides in the crop were quantified with an HPLC-DAD for
dimethomorph and a GC-NPD for fludioxonil. Limits of detection (LODs) of
dimethomorph and fludioxonil were 0.02 and 0.01 mg/kg, respectively. Recoveries
at 10 and 50 times of the LODs of the test pesticides were 78.1-88.4 and
97.0-103.2%, respectively. Residual concentrations expressed as the highest
residue were decreased from 2.03 (T-1), 2.38 (T-2) and 2.09 mg/kg (T-3) at day 0 to
0.18 (T-1), 1.63 (T-2) and 0.22 mg/kg (T-3) at harvest in case of dimethomorph,
whereas decreased from 1.13 (T-1), 1.57 (T-2) and 1.24 mg/kg (T-3) at day 0 to
0.03 (T-1), 0.75 (T-2) and 0.05 mg/kg (T-3) at harvest in case of fludioxonil. These
results represented that the test pesticides were quickly dissipated from the crop and
higher residue were found in the treatment closer to harvest day. The EDIs of the
pesticides were less than 0.3% of their acceptable daily intakes.
WE388
Effect of Spraying Time on Kresoxim-methyl Residue in Shallot and Young
Chinese Cabbage
H. Park, H. Noh, J. Lee, J. Kim, H. Jeong, M. Jin, Chungbuk National University;
C. Kwon, Y. Son, Ministry of Food and Drug Safety; K. Kyung, Chungbuk
National University
In order to investigate the effect of spraying times on kresoxim-methyl residue in
shallot and young Chinese cabbage, the test pesticide (50% WG) was diluted 3,000
times and sprayed onto the test crops growing three test plots; twice spraying 7 and
14 days (T-1) or 3 and 7 days (T-2) before harvest and three times spraying 7, 14
and 21 days before harvest (T-3). After harvest, kresoxim-methyl residues in the
crops from three treatment plots were analyzed with a GLC-NPD. Limit of
detection (LOD) was 0.01 mg/kg. Recoveries at two levels, 10 and 50 times of the
LOD, ranged from 96.4 to 101.5% in shallot and from 78.0 to 84.4% in young
Chinese cabbage. Amount of the test pesticide residue was highest in T-2,
compared with T-1 and T-2. This result indicated that major factor affecting residue
level of the pesticide was not spraying time but spraying day close to harvest.
WE389
Risk Assessment of the Exposure of Workers to the Insecticide Imidacloprid
during Application in Apple Orchard by Speed Sprayer
J. Lee, H. Noh, H. Park, J. Kim, H. Jeong, M. Jin, Chungbuk National University;
E. Kim, Seoul National University; J. Kim, Seoul National University / Department
of Agricultural Biotechnology; K. Park, National Academy of Agricultural Science;
K. Kyung, Chungbuk National University
This study was carried out to assess exposure and calculate margin of safety (MOS)
of imidacloprid commercial product (5% WP) using a whole body dosimetry
(WBD) technique during application with a speed sprayer in apple orchards.
Pesticide application was done in ten apple orchards by ten operators. Operators put
on disposable working clothes and carried the personal air pump with fiber glass
filter in IOM sampler which set up flow rate at 120 L/hr during application.
Samples were collected just after pesticide spraying. Instrumental limit of
quantitation of a high performance liquid chromatograph with diode array detector
was 0.05 mg/kg. Recoveries in the matrix, such as fiber glass filter, washing
solution for hands and gloves, gauze for face and neck, and outter clothes, ranged
from 81.2 to 114.7%. Exposure rates were calculated by comparing exposure
amount to application amount of active ingredient in total spraying pesticide.
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Amounts of exposure in gloves and hands were 0.00371% and in case of arms, body
and hip (total amount of front and back) and legs were 0.0021, 0.00266 and
0.00213%, respectively. Inhalation exposures were less than 0.00001%. Total
exposures including all the body parts and inhalation were less than 0.011%. Risk
assessment was carried out by calculating MOS. The MOS in this experiment was
more than 1, indicating a low possibility of risk.
WE390
Pesticide residues related risk on human and environment in Turkey
E. CAMCI, Adnan Menderes University / Faculty of Agriculture Lab
Environmental Toxicology; M. Yalçın, Adnan Menderes University / Faculty of
Agriculture; C. Turgut, ADU; A. Gavcar, Adnan Menderes University / Faculty of
Agriculture Lab Environmental Toxicology; S. Mermer, Fac. of Agriculture Lab
Env Tox
Various diseases in humans are occurred by the increased industrialization, people
life style who migrated to the city with the progress of science and technology,
working life, being away from nature, formation of exclusive natural products
consumption habits. Every year due to food insecurity in the world, millions of
people lose their lives. Therefore in this study to explore people' s consumption
habits and ideas about how reliable the food they consume, 59 questions were asked
to 216 consumers under 6 groups. 65% of these consumers were female, 35% were
male . As a result of received responses, it was observed that %69 of the consumers
about food safety, %58 about pesticide residues on vegetables and cereals, %49
about salmonella bacteria or listeri bacteria on cheese, are quite concerned. For this
reason public officials should follow every step from farm to meal, they should
allow to sell after being sure that packaging and transportation processes are
controlled. For the improvement of consumer awareness; what are the food risks,
which topics should be taken into account, what kind of consumption habits do
people have and so on should be investigated.
WE391
Alterations on synapsin immunostaining in mushroom bodies of africanized
honeybees Apis mellifera (Hymenoptera, Apidae) exposed to sublethal dose of
Thiamethoxam.
T. Roat, Biology; A. Catae, São Paulo State University UNESP / Biology; P.
Friol, São Paulo State University UNESP; P. Cintra-Socolowski, São Paulo State
University UNESP / Biology; R. Nocelli, Federal University of Sao Carlos
UFSCar Araras; P. Nunes, São Paulo State University UNESP / Biology; O.
Malaspina, Universidade Estadual Paulista UNESP
Honeybees (Apis mellifera L., 1758) are important pollinating insects giving to this
specie a great agronomic, environmental and economic relevance. However the
reduction in the number of pollinators, especially bee species, may threat food
security and ecosystem integrity. Many stress factors acting alone or together, can
weaken the colony including the decreased availability of resources due to the
degradation and fragmentation of honeybee habitat, pathogens and parasites,
beekeeping management, and the use of chemical pesticides on crop.
Thiamethoxam is a neurotoxic insecticide, acting as an agonist of acetylcholine and
is used in sugarcane cultures, which are large crops in Sao Paulo State. Therefore,
this study aimed to investigate how the brain of these insects reacts to the
intoxication by sublethal dose LD 50/100 of thiametoxam. For this, we analyzed
possible changes in synaptic pattern in the mushroom bodies of africanized
honeybees by immunostaining of the protein synapsin. Brains of foragers bees
exposed to the sublethal dose (0.0027 ng of thiamethoxam/ bee) for until 8 days
were incubated with a monoclonal antibody against the protein synapsin (1
SYNORF ANTI) conjugated to CY5 (secondary antibody) and it was used DAPI,
for nuclei staining. Using the software LAS-AF with the Confocal Laser Scanning
Microscope Leica TCS SP5-II, it was possible to measure the intensity of emitted
fluorescence in the areas of the mushroom bodies. The synapsin labeling was more
evident in the mushroom bodies of bees exposed to the sublethal dose specifically
in the regions of glia, compared with the control group. Thus, the sublethal dose of
the insecticide thiamethoxam intensified synapsin immunostaining, suggesting an
increased release of neurotransmitters, which may be linked to neurotoxicity, and
overexcitation. These results provided information about which brain structures are
affected by thiamethoxam, which suggest possible physiological and behavioral
consequences that such exposure may cause in the insect that can affect the
intra-colonial relations. Finnancial Support: Fapesp (2012/13370-8)
WE392
Monitoring of pesticides in groundwater - First steps of a SETAC group to
develop a guidance
A. Gimsing, The Danish Environmental Protection Agency / Pesticides and
Gentechnology; W. Tüting, German Federal Office of Consumer Protection and
Food Safety (BVL); A. Boivin, ANSES
The SETAC Environmental Monitoring Advisory Group of Pesticides
(EMAG-Pest) deals with post-registration studies and monitoring data for an
evaluation of environmental effects of Plant Protection Products. It is structured
into four working groups: Terrestrial vertebrates, terrestrial invertebrates including
foliar and soil organisms, surface water and aquatic organisms and ground water.
The aim of the groundwater (GW) working group is to develop a guidance on
groundwater monitoring for regulatory purposes. The experts’ first outcome on the
discussions reagarding the following four topics will be presented. Specific
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Monitoring data in regulatory context: Monitoring data can be used in the
regulation of pesticides, but use of such data is not straight forward. Key question:
When should a groundwater study be triggered/recommended and what questions
should a monitoring study answer? Monitoring and modelling: When monitoring
studies are available, they are always compared with modelling results (FOCUS or
local modelling). Key question: Could a groundwater monitoring be used as the
highest-tier study and supersede a modelling study? Limitations and strengths of
both studies. Groundwater Monitoring “good practices”: The design of a
monitoring study and the quality of the data are key to generate valuable monitoring
results. Key question: How should a monitoring study be designed so that data can
be used for regulatory purposes (demonstrating relevance/representativity of data,
comparison with protection goals)? Interpretation of GW monitoring data /
Representativity of GW monitoring: How to interprete/use monitoring data and the
representativity of monitoring are probably the two main recurrent questions
associated with monitoring. These two questions are raised for both compound
specific monitoring studies and for public monitoring programmes which may be
available. Recommendations are needed on how results should be used and to
define what the monitoring data should represent/cover for both types of
monitoring studies/programmes. How can these two types of monitoring
complement each other? Key question: How to assess to what extent monitoring
sites used in a study are representative for a product’s usage area in terms of
leaching vulnerability and demonstrating safe use?
WE393
Residual Characteristics of Fungicide Dimethomorph, Fludioxonil, and
Kresoxim-methyl in Water Dropwort and Risk Assessment
H. Noh, J. Lee, H. Park, J. Kim, H. Jeong, M. Jin, Chungbuk National University;
C. Kwon, Y. Son, Ministry of Food and Drug Safety; K. Kyung, Chungbuk
National University
This study was carried out to investigate residual characteristics of dimethomorph,
fludioxonil, and kresoxim-methyl and evaluate their estimated daily intakes (EDIs)
in water dropwort. The test pesticides were diluted 1,000 for dimethomorph (25%
WP), 2,000 for fludioxonil (20% SC) and 3,000 times for kresoxim-methyl (50%
WG) and then the diluted solutions for spraying were treated onto the test crop.
Treatments consisted of twice spraying 7 and 14 days (T-1) or 3 and 7 days (T-2)
before harvest and three times spraying 7, 14 and 21 days before harvest (T-3).
Recoveries of the test pesticides ranged from 90.4 to 110.5%. The residue levels
were higher in case of T-2 than the other treatments, irrespective of spraying times.
Dissipation rates of the pesticides at harvest were lowest in T-2, suggesting that
time for dissipation was shorter in T-2 than T-1 and T-3. The EDIs of the test
pesticides calculated using the highest residues in water dropwort were less than
0.1% of their acceptable daily intakes.
WE394
Residual Pattern of Fenitrothion in Chinese Matrimony Vine and Its
Processing Factor by Drying
H. Jeong, H. Noh, J. Lee, H. Park, J. Kim, M. Jin, Chungbuk National University; S.
Hong, National Academy of Agricultural Science; K. Kyung, Chungbuk National
University
In this study, the time-course residual pattern of fenitrothion (40% WP) in Chinese
matrimony vine was studied and its processing factor by drying was calculated. The
test pesticide was sprayed once (T-1, 0.08 g a.i./10 a) or twice (T-2, 0.16 g a.i./10 a)
with a 7-day interval. Samples were collected 5 times at 0, 1, 3, 5 and 7 days after
last spraying. Drying was done at 60? for 72 h and then the dried samples were
blended to make powder. Limits of detection (LODs) of fenitrothion in fresh and
dried samples were 0.01 and 0.02 mg/kg, respectively. Recoveries fortified at 10
and 50 times of LODs ranged from 96.1 to 103.2%. Highest residue (HR) in fresh
samples harvested at day 0 from T-1 and T-2 were 1.27 and 1.53, while that in fresh
samples harvested 7 days after spraying were 0.28 and 0.37 mg/kg, respectively. In
case of dried samples, the HR at day 0 from T-1 and T-2 were 1.85 and 2.35,
whereas that in the samples harvested 7 days after spraying were 0.28 and 0.37
mg/kg, respectively. These results represented that the pesticide was quickly
dissipated in the crop. Processing factors of fenitrothion in Chinese matrimony vine
collected from T-1 and T-2 by drying were 1.3-2.3 and 1.5-2.1, respectively,
indicating that concentration of the pesticide in the crop was increased by drying.
WE395
Aerobic Mineralisation in Surface water (OECD 309): Experiences and
Interpretation
W. Völkel, Innovative Environmental Services Ltd; S. Höger, Innovative
Environmental Services (IES) Ltd / Environmental Toxicology
The chemical fate of substances and also the fate of their metabolites is becoming
an important part of the environmental risk assessment. One of the required and
standardized tests is the aerobic mineralization of substances in surface water. The
testing procedure is described in the OECD testing guideline 309, which has now
existed for 10 years in its current version. Since every substance is different to each
other, this guideline can only be a framework for the real testing procedure. During
the last three years we have performed 30 tests following the OECD testing
guideline 309. All test items were 14C labelled and up to three labels per substance
have been tested. The water solubility of the substances varied between the low µg/l
and the g/L range, and they were dissolved in water or organic solvents. Volatile
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substances were also amongst the tested substances. We tested the behaviour of the
substances in different sources of the surface water, which were taken from pond,
river and/or lake. As a reference item, radiolabelled benzoic acid was used. The
presented results cover a comparison of the degradation rates and of the recovery of
this reference item within the thirty tests. In addition to these, the hydrolysis, the
degradation and the mineralization of the different test items were also compared.
We will show that different types of kinetics are possible. In general mineralisation
did not occur often during our studies. Additionally, the effect of suspended solids
on the degradation rate was and is still unclear. One important part of the testing, the
identification of metabolites, appeared to be very challenging and in some cases
more time consuming than expected. In summary, the comparison of the OECD 309
studies, with the different substances with the different characteristics, show that
this “standard” test can be simple but can be very complex as well. From a CRO
perspective, this leads to different workloads and therefore different prices of the
same type of study, which has to be reflected in the study price.
WE396
Use of public large scale monitoring data for pesticide risk assessment: issues,
needs and propositions
A. Duboisset, A. Boivin, E. FARAMA, ANSES; V. Poulsen, ANSES / French
Agency for Food Environmental and Occupational Health Safety
Water monitoring can be used as the highest tier information for pesticide risk
assessment prior to registration (Regulation EC 1007/2009; FOCUS 2009). Large
scale public monitoring, routinely undertaken by water agency and/or government
bodies, provide however datasets often considered of limited value for risk
assessment and related decision making processes. Yet differences noticed between
the conclusions drawn from public monitoring datasets and regulatory assessments
give rise to debates about pesticide occurrence in water. This presentation explores
why datasets from public monitoring are not easy to handle by regulatory
authorities for drawing up risk assessment conclusions. It aims at briefly setting out
the background that underlies such issue: e.g. divergence between the objectives
and rationales of the various stakeholders, and between the different regulations
involved; the way how existing large scale water monitoring databases are built and
updated at FR level. A short summary of the basic data processing that might be
needed to allow such databases to comply with the main objectives of regulatory
risk assessment is then provided. Since no guideline on this issue is available at EU
level, it emphasizes the need to draw up common EU guidance to assist regulatory
authorities and applicants on the way to handle public monitoring data within
regulatory procedures for risk assessment. In that view, the place of public routine
monitoring (within tier scheme) and their use would need to be discussed. To
provide a support for such discussion, two options are considered as example:
public monitoring data (e.g. ADES and SOeS databases in France) (i) can be
provided as background information to the risk manager (e.g. current practice in
Anses opinions for the national renewal of PPP in France) or (ii) may trigger
additional information in case of positive detections to identify their cause (e.g.
German national guidance).Whatever the use of such public monitoring databases,
specific approach including reliable statistical methods (e.g. Leterme 2006) and the
definition of consistent criteria may be required to ensure consistency of data
interpretation. In this regard, proposals from an approach recently developed in
France (EIS project: Gauroy et al., 2012) are given.
WE397
Prospective environmental risk assessments - are we on the right track?
H. Sundberg, M. Klar, J. Axelman, Swedish Chemicals Agency
In order to place a plant protection product (PPP) on the market it has to be
demonstrated that the PPP doesn’t cause unacceptable effects to non-target
organisms. This is demonstrated by prospective risk assessment methods, which are
performed by the applicants. The methods have been developed and harmonized
within EU. The methods should be valid – they should measure what they claim
they measure. And, they should be reliable and ensuring equal treatment for all
applicants. The competent authority of the member state where the PPP is to be
placed on the market evaluates these risk assessments and makes decisions based on
the evaluations. The focus of this analysis is on the validity and reliability of the
method. This analysis does not address the degree of protectiveness of the method.
Considering the uncertainties not accounted for, and our limited ability to foresee
adverse effects in the environment as well as the low reliability (different
conclusions from different stakeholders), the appropriateness of the method within
a regulatory context is hampered. Standardising the process, reducing negative
impact of expert judgment and using fewer but robust predictors can enhance
reliability. Nevertheless, the environmental complexity and uncertainties we are
unable to consider can still result in a relatively low overall validity even for an
improved prospective risk assessment method. Consequently, there is a need for
caution when making assumptions about general applicability of data from specific
conditions. It is crucial that we understand and acknowledge the limitations with
prospective risk assessments, that we adapt our methods accordingly and that the
limitations are transparently communicated.
WE398
Ten years after the Stockholm Convention: What do atmospheric
monitoring data tell about its effectiveness in reducing organochlorine
pesticides?
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H. Wöhrnschimmel, ETH Zurich; M. Scheringer, ETH Zuerich; C. Bogdal, ETH
Zurich; K. Hungerbuehler, ETH Zurich / Institute for Chemical and Bioengineering
In 2014, ten years have passed since the UNEP Stockholm Convention on
Persistent Organic Pollutants (POPs) entered into force. The objective of this
Convention is to protect human health and the environment from the detrimental
effects of POPs by reducing their emissions, where a majority of the substances
originally listed for elimination are pesticides. According to the convention, the
effectiveness of emission reduction measures is to be evaluated by monitoring
POPs in different environmental media. For ambient air, monitoring programs such
as EMEP and the UNEP Global Monitoring Plan have collected comprehensive
data sets of atmospheric concentrations. Here, we present a time series analysis on
organochlorine pesticide concentrations in ambient air. We systematically search
for temporal trends and significant structural changes in temporal trends that might
result from the provisions of the Stockholm Convention. We find that structural
changes do occur in time series of atmospheric concentrations, but they seem to be
related not only to effects of the Stockholm Convention, but also to national
regulations enforced prior to the implementation of the Stockholm Convention.
Also effects of chemical transport and fate, as for instance the revolatilization of
POPs from secondary sources, may be the cause of some of the observed structural
changes. We conclude that ten years of data are not yet sufficient for detecting any
general and statistically significant effects of the Stockholm Convention. Based on
these lessons we derive recommendations for the future operation of global
monitoring programs, and advocate for a stricter implementation of the
precautionary principle, in the current absence of proof for the effectiveness of the
Stockholm Convention.
WE399
Post-harvest uses of Plant Protection Products: case of study for development
of a harmonized environmental risk assessment for non-agricultural uses
A. Haro, INIA National Institute for Agricultural and Food Research and
Technology / Technical Directorate for Evaluation of Plant Varieties and Plant
Protection Products; P.V. Gonzalez, Centro de Investigaciones del Medio
Ambiente, Dto. Química, Facultad de Ciencias Exactas, UNLP, CONICET; C.
Jorquera, INIA National Institute for Agricultural and Food Research and
Technology / Technical Directorate for Evaluation of Plant Varieties and Plant
Protection Products; E. Prados, INIA; J.L. Alonso-Prados, INIA National Institute
for Agricultural and Food Research and Technology / Technical Directorate for
Evaluation of Plant Varieties and Plant Protection Products
The zonal evaluation of non-agricultural uses of plant protection products (PPPs)
under the framework of Regulation 1107/2009 is not harmonised. The first step in
the environmental risk assessment is to consider the likelihood of exposure.
Consequently, there is a need of defining emission pathway diagram in relation to
the type of application in order to rapidly detect the concerned environmental
compartments. In this work we present a methodology to cope with this type of uses
considering post-harvest treatment as a case of study. Under Regulation 1107/2009,
post-harvest treatment is considered as interzonal evaluation and currently there is
no harmonised risk assessment scheme at zonal level for this kind of use.
Post-harvest processes are integrated in the food production system involving an
outstanding economic and health value. These processes include the use of plant
protection products (PPP) to prevent pests and diseases during the storage and
commercialization of commodities. PPP intended to be used in post-harvest
treatments have been considered as indoors treatment with a negligible
environmental exposure. However, post-harvest technology is an industrial process
with a high consumption of water which implies waste water emission that may
lead to exposure to different environmental receptors. In this work we propose an
emission scenario to quantify the exposure to the different concerned
environmental compartments for post-harvest uses based on the work and
knowledge from risk assessment approaches developed for biocides and industrial
chemicals, as an attempt for harmonization of environmental risk assessment
approaches at EU level for this kind of uses.
WE400
EFSA opinion on good modelling practice and stakeholders' perceptions of
ecological models: expectations vs. reality
M. Meli, Rifcon GmbH; A. Hunka, University of Twente / Faculty of Behavioural
Sciences; A. Palmqvist, Roskilde University / Department of Environmental Social
and Spatial Change; J. Ludwigs, Rifcon GmbH; V.E. Forbes, University of
Nebraska Lincoln / School of Biological Sciences
In March 2014 EFSA published a scientific opinion on good modelling practice
(GMP) in in the context of mechanistic effect models (MEMs) for risk assessment
of plant protection products. In this opinion, the panel on plant protection products
and their residues identifies a number of critical steps in setting models within risk
assessment, and suggests criteria for model evaluation by regulatory authorities.
Availability and quality of the scientific data underlying the model, plausibility of
the model‘s general behaviour, documentation of the development process,
correspondence with available independent observations, and fit of the model for
the proposed regulatory purpose are stressed as the most important points that a risk
assessor should evaluate. In 2013 we published an analysis of stakeholders'
perspectives on ecological modelling in environmental risk assessment of
pesticides. In the light of the conclusions we drew after interviewing 43
stakeholders from academia, industry and regulatory authorities, we analysed the
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EFSA opinion in order to assess to which extent the needs and expectations
expressed by our participants are addressed in the opinion. This analysis shows that
several points of concern expressed by our participants are addressed in the opinion.
For instance, the thorough discussion on data support and the necessity of lab/field
work, addresses the worries of stakeholders who believed that modelling could
entirely replace empirical data. Also, the GMP opinion’s pragmatic approach to
species selection addresses one of the concerns that many stakeholders had.
However, the scientific opinion appears to be inconsistent in the area of
“validation”, one of the most controversial and confusing aspects emerging from
our interviews, and with regard to real vs. generic species to be modelled.
Uncertainty factors also appear to be a step backwards, compared to the
expectations of several interviewees, who felt strongly against cut-off criteria and
similar instruments. In conclusion, while a number of the needs and concerns
expressed by stakeholders to be hindering the process of introducing MEMs into
risk assessment are addressed in the GMP opinion, several questions remain open.
Among other topics we think it is necessary to further discuss 1) how to deal with
proprietary models, 2) how operational the recommendations offered in the opinion
are, and 3) how to optimize the work for both modellers and risk assessors.
WE401
Pesticide resistance risk indication: A prospective approach based on pesticide
usage data
M. Plath, L. de Baan, O. Daniel, Agroscope / Institute for Plant Production Sciences
IPS
The spread of pesticide resistant fungi, weeds and insects is the result of synergistic
effects between natural selection and the selective pressure of pesticides. Pesticides
primarily kill sensitive target organisms while promoting the survival and
reproduction of the less susceptible ones. Thus, the usage of pesticides, particularly
the application of the same active ingredient or of active ingredients with the same
mode of action over the long-term, may foster the resistance of the target
organisms. Information on the farmers’ strategies of pesticide usage may therefore
provide an important measure to assess the pesticide resistance risk in individual
crops. In Switzerland, an agri-environmental monitoring system was launched in
2009. Within this monitoring, pesticide usage surveys are conducted annually.
About 300 farmers voluntarily report their pesticide usage, including applied
product, amount, time and crop for each pesticide application. We hypothesized
that these usage data may be used to deduce the risk of potential pesticide resistance
in specific crops by evaluating the diversity of active ingredients and related modes
of action used. A set of diversity indices were tested for their suitability to serve as
pesticide resistance risk indicator. Low diversity was assumed to be indicative for a
high pesticide resistance risk. The applied active ingredients were grouped
according to their mode of action, as defined by the Resistance Action Committee
for fungicides (FRAC), insecticides (IRAC) and herbicides (HRAC). First results
revealed significant differences across crops regarding the diversity of pesticide
used, suggesting that certain agricultural systems may undergo an increased risk of
pest resistance. A yearly update of such an indicator could provide information on
the long-term development of potential risks of pesticide resistance and could be
assessed alongside with the long-term development of the ecotoxicological risk of
the applied active ingredients. However, further tests are required to validate the use
of diversity indices as possible pesticide resistance risk indication.
WE402
Why time matters: A stock-pollution approach to regulating PBT/vPvB
chemicals
S. Gabbert, Wageningen University / Social Sciences; I. Hilber, Agroscope ART
A core aim of the chemicals’ legislation in Europe is that hazardous chemicals are
adequately controlled. For chemicals for which an adequate control of the risks is
considered not possible decision-making on the use or non-use is increasingly
based on a socio-economic analysis (SEA). A SEA is expected to allow for a more
balanced decision, where the gains from keeping a chemical in use are opposed to
expected damage costs for society. Here we argue that for chemicals which are, in
addition to their toxicity, persistent and/or bioaccumulative (PBT/vPvB chemicals),
the weighing of benefits against costs must account for stock pollution effects,
causing environmental concentrations in a compartment to increase over time. We
explore how stock pollution effects can be incorporated into a SEA. For this
purpose we first develop a dynamic model for assessing stock effects in an
environmental compartment. The model illustrates that stock dynamics, i.e. the
increase of environmental concentrations over time, depend on the interplay of the
initial concentration, the release rate, and a chemicals’ degradation half-life.
Including the model into a cost-benefit analysis approach allows identifying the
decision rules for the use or non-use of a PBT/vPvB chemical. We demonstrate that
ignoring stock pollution effects in a SEA may lead to erroneous decisions on the use
of PBT/vPvB chemicals because long-term impacts are not adequately captured.
Furthermore, whether or not a PBT/vPvB chemical should be authorised, and for
what period, crucially depends on the shape of the damage function. Using a
historic case of DDT soil contamination as an illustrative example, we discuss
implications for risk management decision-making of PBT/vPvB chemicals in
different regulatory frameworks. Our analysis emphasises the urgent need for
developing thorough and detailed guidance for both companies and
decision-makers in regulatory agencies on how to asssess stock pollution effects of
these chemicals.
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WE403
Aquatic Risk Assessment for Triazole Fungicides: The Impact of
Epoxiconazole and Tebuconazole on Aquatic Fungi
L. Wiesner, Goethe University Frankfurt / Department Aquatic Ecotoxicology; I.
Werner, Swiss Centre for Applied Ecotoxicology / Department of Anatomy
Physiology and Cell Biology; M. Junghans, Swiss Centre for Applied
Ecotoxicology EAWAG - EPF / Ecotox Centre
The risk of fungicides to aquatic fungi has been disregarded in aquatic risk
assessment so far. Besides classically tested aquatic organisms like fish,
crustaceans, algae and higher plants, aquatic fungi like hyphomycetes or yeasts play
an important role in the food web dynamics of aquatic ecosystems. Therefore this
study aims at establishing a reliable and easy to handle testing method to assess the
possible influence of fungicides like epoxiconazole and tebuconazole on aquatic
fungi. Two tests were set up: (i) a growth test with the aquatic yeast Cryptococcus
laurentii (Basidiomycota) and (ii) a growth test with the hyphomycete
Tetrachaetum elegans (Ascomycota). In the 96-well plate bioassay with C.
laurentii an EC50 value of 0.0458 mg/L and an EC10 value of 0.0073 mg/L was
derived for epoxiconazole. For tebuconazole the EC50 and EC10 were 0.131 mg/L
and 0.126 mg/L, respectively. This is in accordance with literature data for the
aquatic yeast Cryptococcus flavescens. A species sensitivity distribution (SSD)
with acute toxicity data from aquatic vertebrates, invertebrates, algae and higher
plants shows C. laurentii, besides Lemna gibba (0.144 mg/L) as the most sensitive
organism for tebuconazole. For epoxiconazole, the growth test with the aquatic
hyphomycete T. elegans resulted in an EC50 of 0.0329 mg/L, which is similar to the
yeast EC50 of 0.0458 mg/L. Due to time constraints the yeast test could only be
carried out twice, therefore the results need to be verified, and additional
influencing factors should be investigated; e.g. smaller mycelia starting size led to
an increase of test sensitivity. When cellulose filters were used as organic substrate
a decrease in filter-colonisation was observed in the presence of epoxiconazol. Both
tested fungal species are among the most sensitive aquatic organisms for triazole
fungicides. Hence, the consideration of aquatic fungi in triazole fungicide risk
assessments is of great importance. With regard to the growth endpoint, the yeast
bioassay is the more promising test, because it has a shorter test duration and allows
for the testing of a higher number of replicates in the same run. Since sporulation
might be a more sensitive parameter than growth, a hyphomycete sporulation
bioassay needs to be developed for assessing the chronic toxicity of fungicides on
aquatic fungi – unfortunately we were not able to induce sporulation in the
hyphomycete strain.

Reduction strategies of micropollutants from large and
small-scale sewage water facilities (P)
WE404
Natural zeolite as an alternative sorbent for the toxic dye Rhodamine 6G
removal
Z.L. Yaneva, Trakia University, Faculty of Veterinary Medicine / Chemistry; N.
Georgieva, Trakia University / Chemistry
Introduction Rhodamine 6G (R6G, Basic red 1) is a cationic fluorescent azo dye
applied widely in textile industry, as a genetic marker/cell staining in biochemistry.
Its carcinogenicity, reproductive and developmental toxicity, neurotoxicity and
chronic toxicity to humans and animals was experimentally proven. Thus, the
removal of R6G from industrial wastewaters is important in terms of protection of
public health, environment and aquatic life. The aim of the present study was to
present an alternative methodology for the removal of R6G from aqueous solutions
by using natural zeolite. Materials R6G (C28H31N2O3Cl) was obtained from
Sigma-Aldrich. Dye concentrations were determined spectrophotometrically at 524
nm. The standard curve was linear over the range of the tested concentrations (R2
0.9986). The natural zeolite used in the present study was supplied from deposits in
Bulgaria. Zeolites surface chemistry and morphology were characterized by Boehm
titration, pH point of zero charge (pHPZC), FTIR and digital microscopy analyses.
Results The sorption characteristics of R6G on the natural sorbent were investigated
in a batch mode in the concentration range 5.0-35.0 mg/L, with sorbent mass 0.5 g
and equilibrium time 24 h. The UV/VIS spectra of R6G within the pH range
2.5-10.5 did not display shifting of the absorption peaks. The intensity of the
absorption maximum at pH 5.8 was the highest. The pHPZC of natural zeolite was
7.35. The digital microscope images of the fresh and dye-loaded zeolite displayed
samples heterogeneity and irregular distribution of dye macromolecules on the
solid particles surface. The positions of the peaks in the FTIR spectra of the fresh
and R6G-loaded zeolites were approximately similar but the band intensities of the
dye-loaded sorbent decreased. The maximum equilibrium zeolite capacity towards
R6G was 2.8 mg/g. Experimental data showed a good fit with the multilayer model
(R2 0.9953). It allowed the calculation of both the monolayer sorption capacity
(1.625 mg/g) and the equilibrium constants for the first layer (K1 49.218) and
subsequent (K2 0.0688) adsorption. The monolayer capacity of zeolite according to
the Langmuir model was 2.79 mg/g. The highest established extend of the dye
uptake was 83 %. In conclusion, due to its low cost, availability, and satisfactory
dye uptake capacity natural zeolite can be successfully applied for R6G removal
from aqueous solutions. Keywords: Rhodamine 6G, natural zeolite, sorption

WE405
Isoniazid removal from water by adsorption on acid-modified zeolite
N. Georgieva, Trakia University / Chemistry; Z.L. Yaneva, Trakia University,
Faculty of Veterinary Medicine / Chemistry; S. Stanilova, D. Petrova, Trakia
University; M. Staleva, University Prof. Assen Zlatarov
Introduction Isoniazid (INH, Rimifon), a first-line medication used in the treatment
of infections caused by Mycobacterium tuberculosis, could be attributed to the
group of „emerging” pollutants. Released into the environment, these
pharmaceutical biologically active substances are active even in small amounts as
they pollute natural waters and destroy or inhibit the activity of certain
microorganisms important for the ecosystems. The aim of the present study was to
investigate the physicochemical, morphological characteristics and adsorption
capacity of acid-modified zeolite as cost-effective alternative adsorbent for
isoniazid removal from water. Methods INH concentrations were determined by an
adapted UV/VIS method at 262 nm. The standard curve was linear over the range of
the tested concentrations (R2 0.9996). The natural zeolite used in the present study
was supplied from deposits in Bulgaria. It was modified with 4M HCl. Zeolite
surface chemistry and morphology were characterized by determination of pH of
zero charge, FTIR and digital microscopy analyses. Results The analysis of the
experimental results established that the highest extend of INH uptake during the
kinetics study was E 95.5 %, achieved at initial drug concentration 100 mg/L, mass
of zeolite 1 g and contact time 320 min at 22oC. The pseudo-second order kinetic
model displayed an extremely high degree of correlation (R 22 0.9996). Thus, the
rate-limiting step during INH adsorption on zeolite might be chemisorption
involving valency forces through exchange of electrons between the drug molecule
and zeolite. The highest equilibrium zeolite capacity towards INH was 7.17 mg/g.
The Sips model best represented the experimental equilibrium data (Rs2 0.980) of
the drug sorption on zeolite. The integrative analysis of surface chemistry/sorption
studies showed that the probable sorbate-sorbent interactions include van der Waals
forces, H-bonds and chemical interactions between INH functional groups and
zeolite silanol groups, as well as parallel intraparticle diffusion of drug molecules in
the mesopores of the mineral particles. In conclusion the unique properties of
zeolite and the established high extend of INH sorption proved the possibility of its
successful application for the removal of the drug from aqueous phase. Keywords:
isoniazid, emerging pollutants, zeolite, sorption Acknowledgements: The study
was supported financially by Project NoSP-40/UP, Trakia University, Stara Zagora,
Bulgaria.
WE406
Pilot scale ozonation of problematic wastewater contaminants:
clarithromycin, 1h-benzotriazole and carbamazepine - Consequences
regarding ecotoxicity and transformation products
M. Posselt, Department of Applied Environmental Science ITM; M. Radke,
Institute for Hygiene and Environment / Environmental Laboratory; M. Breitholtz,
Inst för tillämpad miljövetenskap / Department of Applied Environmental Science
ITM; P. Schwartz, Federal Environment Agency Germany; T. Meinelt, Leibniz
Institute of Freshwater Ecology and Inland Fisheries
Ozonation has been proposed as a technology for quaternary wastewater treatment
to improve the removal of anthropogenic trace contaminants. However, wastewater
ozonation under economically feasible conditions does not necessarily result in
complete oxidation of organic compounds but can instead lead to the formation of
largely unknown transformation products (TPs). Results from several studies
suggest that certain TPs might have a higher ecotoxicological potential than the
original substances. There is still a lack of data on arising TPs and on the
consequences for aquatic ecosystems. What is missing in particular are data from
combined approaches comprising both advanced analytical as well as
ecotoxicological test methods. In this study we investigated the effects of the TP
mixtures from three organic micropollutants [clarithromycin (CL),
1h-benzotriazole (BZ), carbamazepine (CBZ)] on different test organisms
according to OECD TGs: 201 (D. subspicatus), 221 (L. minor) and 236 (D. rerio).
In parallel, we searched for TPs in ozonated samples using HPLC/Q-TOF. Removal
efficiencies and test concentrations were measured by UHPLC MS/MS. O3
treatment was carried out at a pilot plant integrated into a municipal sewage
treatment plant (STP) at Stockholm, Sweden. Either effluent water (EW) from the
STP or tap water (TW) was spiked with elevated concentrations of the chemicals,
ozonated, aerated and finally sand filtered. We applied retention times (20 min) and
O3 doses (0.6 g O3/g TOC) that were previously described as economically feasible
for large-scale application in STPs. Ozonation of EW controls and TW controls
revealed no adverse effects in ecotox tests. CL was removed to >99% from both
EW and TW. CBZ was completely removed from EW. BZ revealed as more
recalcitrant with removal rates between 0% and 59%. The obtained TP mixtures of
BZ and CL were either less toxic than the parent substances or non-toxic in ecotox
tests. Sandfiltration did not entirely remove TPs and the overall removal of parent
compounds was not significantly improved. CL-N-oxide was identified as the main
TP of CL. In contrast to the parent substance, its toxicity towards algae was
negligible. Our data suggest that EW ozonation is an effective tool to address the
problem of critical CL concentrations in surface waters reaching the tentative
recommended environmental quality standard (QSfw, eco) of 0.130 µg/L, as well as to
improve the removal of CBZ and, to a minor degree, BZ.
WE407
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Benefit of wastewater treatment plant upgrading with activated-carbon filters
for connected freshwater ecosystems
P. Thellmann, H. Köhler, Tübingen University / Animal Physiological Ecology; K.
Wurm, GÖL Water Ecology Laboratory Starzach; R. Triebskorn, University of
Tuebingen / Animal Physiological Ecology
Advantages of wastewater treatment plant (WTTP) upgrading with additional
cleaning stages as, e.g., ozonation or powdered activated-carbon (PAC) filtration,
are a late-breaking topic in sanitary environmental engineering, and the efficiency
of the available technologies for the reduction of micropollutants and pathogens is a
matter of intense scientific discussion. Whether or not this reduction of chemicals
does result in an improvement of ecosystem health, however, is far from being
understood. The two WWTPs Ebingen (located at the Schmiecha River) and
Lautlingen (located at the Eyach River), both in Southern Germany, have been
upgraded with powdered activated-carbon filters more than 20 years ago, at that
time aiming at reducing stains released by local textile industry from the effluents.
Prior to the upgrade, the rivers Schmiecha and Eyach were highly polluted (“stained
in all colours”) and biota were hard to find. After the upgrade of the two WWTPs,
the quality of the receiving water courses has continuously improved. Nowadays,
pollution by stains has decreased dramatically due to close-down of textile industry.
As a result, the reduction of “modern” micropollutants by active-carbon filtration
has more and more moved into the focus of interest. In order to show the long-term
efficiency of the WWTP upgrading for the connected rivers Schmiecha and Eyach
in this context, we investigated ecosystem health upstream and downstream of the
two WWTPs by means of biomarker analyses in fish (including investigations of
tissue integrity, stress protein levels, and micronuclei in erythrocytes), biotests for
developmental toxicity, assessment of the fish population structure, and by
calculation of ecological indices. The results indicate a healthy status of fish and
invertebrates both upstream and downstream of the two WWTPs, and reflect the
high efficiency of the powdered activated carbon stages for sewage effluent
cleaning and, thus, for ecosystem integrity of the rivers Schmiecha and Eyach.
WE408
Thermally Activated Persulfate Removal of Cyclohexanecarboxylic Acids and
Radical Mechanisms
X. Xu, Universidad Autónoma de Madrid; J.E. Silveira, Ingenieria Quimica; G.
Pliego, J. Zazo, J. Casas, Universidad Autónoma de Madrid; J. Rodriguez,
Autonomous University of Madrid
Nowadays, increasing attention has been paid on the environmental impact of Nap
hthenic acids (NAs) from oil sands process-affected water (OSPW). NAs are serie
s of alicyclic carboxylic acids with extreme toxicity. In the current work, cyclohex
anecarboxylic acid was chosen as the model pollutant to be treated by thermally ac
tivated persulfate oxidation at pH = 8, with the aim of complete removal of CHA a
nd learning on the radical mechanisms involved. An initial CHA concentration of
50 mg/L was used. The amount of persulfate was varied from 0 to 100% of the sto
ichiometric dose toward CHA. The effect of working temperature was considered.
Radical mechanisms were investigated by adding the scavengers (tert-butyl and et
hanol) to the systems, and the effect of chloride (14.3 mM) ions were investigated.
The results indicated that complete mineralization of CHA could be achieved by
2.8 mM perulfate under 80 oC. The rate of TOC removal was well described by a
simple pseudo-first order rate equation. Sulfate and hydroxyl radicals were believe
d to be the reactive species for the degradation of NAs, and the former were verifi
ed to be the dominant radicals. The evolution of hydroxyl radicals was studied by
adding quenching agent at different reaction times. Chloride was proved to be of li
ttle impact toward the removal of CHA.
WE409
Ecotoxicological assessment of domestic wastewater treated by membrane
technology
P. Palma, Instituto Politécnico de Beja / Department of Tecnologies and Applied
Sciences; S. Fialho, Polytechnic Institute of Beja; C. Santos, CEBAL; G. Palma, C.
Cavaco, R. Gomes, EMAS; L. Neves, CEBAL
With the increment of world´s population and the consequent demand for water
supply, the sustainable development and the conservation of water resource will
require the reuse, recycling and the improved quality of wastewater discharges. In
this context, the membrane filtration processes, may be considered an efficient and
economic technology, which could be integrated in wastewater treatment plants
(WWTPs) for the increment of the physical, chemical and ecotoxicological
proprieties of the wastewater. The aim of the present study was to characterize and
evaluate the efficiency of nanofiltration (NF90, NF270) and reverse osmosis
(SW30) membranes, in improving the quality of the effluent from the WWTP Mine
of Juliana (Portugal), in order to reduce the impacts in the Roxo reservoir. The
efficiency of the proposed treatment processes were assessed by: (i) chemical
parameters such as, total nitrogen, total phosphorus, carbon organic demand
(COD), biochemical oxygen demand (BOD5); and (ii) ecotoxicological effects
through the use of representative species of different taxonomic and functional
groups (Vibrio fischeri, Thamnocephalus platyurus, Daphnia magna,
Pseudokirchneriella subcapitata). The results indicated that the three membranes
have high removal percentages for the most parameters studied. All parameters
concentrations are below the legal limits, according to the Decree-Law Nº. 152/97
of 19 June, except the total nitrogen, with the NF270 membrane. With respect to the
ecotoxicological effects, in general, the use of membranes removed the toxicity
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detected in the initial samples (classified as Class 2 of UT). The SW30 membrane
showed a greater toxicological efficiency removal comparing with the
nanofiltration membranes. Further, among the nanofiltration membranes used, the
NF90 promoted a greater decrease in the toxicity of the samples. Thus, treatment
with the membranes NF90 and SW30 allowed obtaining an effluent with high
quality and low ecotoxicological potential, without endangering the environmental
balance in the water resource.
WE410
Assessment of the hydraulic performance of activated sludge plants and its
influence over estrogen degradation
T. Coello Garcia, T.P. Curtis, Newcastle University / Environmental Engineering;
P. Meynet, Newcastle University / CEGS; W. Mrozik, Newcastle University /
School of Civil Engieenering Geoscience; R. Davenport, Newcastle University /
School of Civil Engineering and Geosciences
Natural and synthetic estrogens have been detected worldwide in wastewater
treatment plants effluents. They have been reported to be responsible for endocrine
disruption and, although currently unregulated, they are on an EU monitoring list
for prospective legislation, with a proposed environmental quality standard (EQS)
for E2 and EE2 of 0.4 and 0.035 ng/L respectively. This increases pressure on the
water industry to implement highly expensive tertiary treatment technologies in
their wastewater treatment plants (WWTP) to comply with these standards. There is
evidence that activated sludge (AS) processes can achieve the requisite removal of
estrogens, but its optimisation is poorly understood. Operational parameters such as
the solids retention time (SRT) and the hydraulic retention time (HRT) have been
suggested to influence estrogen degradation, but this is difficult to assess on
full-scale plants due to the variations in flow and insufficient control. Furthermore,
the hydraulic performance of the aeration tank (i.e. completely stirred tank reactor
(CSTR) or plug flow) has not always been taken into account. A series of tracer
studies were performed in several aeration tanks in conventional AS WWTPs to
gain information on their real HRT and hydraulic regime. The results of these
studies were fitted to the dispersion and tanks in series models, and the Aquasim
software was used to account for recirculation in the systems. Typical influent
concentrations and degradation constants from the literature were used to predict
the removal of estrogens in those reactors based on the observed HRT and hydraulic
regime. Thus, for influent concentrations between 2.4 and 150 ng/L for E2 and 0.5
and 70 ng/L for EE2, and degradation constantsbetween 0.174 and 5.75 h-1 for E2
and 0.006 and 0.1 h-1 for EE2, in the worst case scenario the difference in the
percentage of removal among a CSTR and a plug-flow accounts for as much as a
16%, which, at low influent concentrations, was enough to ensure an effluent
concentration below the EQS. The results also showed that the observed HRT
differs considerably from the theoretical HRT in the studied reactors, which
appreciably varies the predictions for removal rates, thus emphasizing the
importance of its accurate determination. This assessment points out that some
existing WWTPs would not necessarily need major investments in tertiary
treatment, but an improvement in their hydraulic performance, to meet the required
standards.
WE411
Non-target analysis and prioritization of compounds emitted from on-site
sewage treatment facilities
K.M. Blum, Umea University / Department of Chemistry; P.L. Andersson, Umea
University / Chemistry Department; B. Björlenius, G. Renman, KTH Royal
Institute of Technology; P. Haglund, Department of Chemistry
Many households in Sweden are not connected to any central sewage treatment
plant and therefore use on-site sewage treatment facilities (OSSFs). The emissions
of micropollutants to surface and ground waters from those facilities are largely
unknown, which calls for a thorough effluent and removal efficiency
characterization. Influent and effluent samples were collected from Swedish on-site
sewage treatment facilities (OSSFs), including: soil beds, miniaturized sewage
treatment plants (STPs) and source-separated systems. In addition a set of samples
were taken from medium sized municipal STPs (without industrial input) and one
large municipal STP. OSSF influents or effluents from facilities with similar
treatment technique were pooled after filtration. Pooled filter and water samples
were extracted using Soxhlet extraction with toluene and using liquid-liquid
extraction with dichloromethane, respectively. The corresponding water and filter
extracts were combined and analyzed with comprehensive gas chromatography
time-of-flight mass spectrometry. Full-scan spectra were compared to the NIST
mass spectral library for preliminary identification. Manual investigation of peaks
with >65 % spectra similarity assured the spectral quality of the library hits.
Features were excluded if they had elevated blank levels, originated from column or
septa bleed or had a low detection frequency. Environmental fate parameters for the
tentatively identified compounds were estimated with the EPISUITE in silico tool
by the US Environmental Protection Agency and use information was extracted
from EU and national databases. Priority ranking according to persistence,
bioaccumulation, toxicity, concentration levels and removal efficiencies resulted in
a final list of environmentally relevant chemicals discharged from OSSFs. Amongst
the priority compounds were food additives, fragrances, detergent ingredients,
cosmetic additives, plastic additives and biocides. These will be targeted in a
recently started project entitled RedMic aiming at improving the OSSF treatment
technologies and reducing diffuse emissions from OSSFs.
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WE412
Active biomonitoring to evaluate efficiency and potential impacts on coastal
area from submarine discharge point of an industrial integrated waste water
treatment plant
f. Perin, Thetis Ltd; I. Corsi, University of Siena / Physical Earth and
Environmental Sciences; E. Andreoli, M. Bergamin, THETIS SpA; M. Vannuccini,
University of Siena / Physical earth and environmental science; e. bergami,
University of Siena / Physical Earth and Environmental Sciences; e. bocci,
University of Siena; C. Nasci, Thetis Ltd / European Union and RD
In 2014, in the framework of an integrated monitoring program, mussels (Mytilus
galloprovincialis) originating from the same population grown in a mussel farm,
were transplanted for 30 days near and far from the treated water submarine input
and at a reference site. Summer and Winter exposure experiments were performed
and samples analyzed for organic micro-pollutant and metal contents and
biomarkers in different organs. Bioaccumulation of IPA, PCB, chlorinated
pesticides and metals were carried out in whole soft tissue of mussels. As for
biomarkers, stress on stress and Condition Index were determined as general index
of animal status. Catalase, Malondialdehyde and Total Metallothionein content
were measured in digestive glands while lysosomal membrane Stability (NNRT)
and micronucleus in haemocytes. The chemical and biological results will be
elaborated in order to provide an evaluation of health condition of animals related to
the contamination level and indirectly of the surrounding environment. The data,
responding to the legislation requests related to EIA, will contribute to define
monitoring protocol to be used to evaluate the treatment efficiency and ecosafety of
similar industrial integrated waste water treatment plants.
WE413
Optimization of parameters of small wastewater treatment facilities, the
OPTITREAT project
H. Ejhed, IVL Swedish Environmental Research Institute; J. Magner, IVL Swedish
Environmental Research Institute Ltd; E. Dorgeloh, PIA RWTH Aachen
University; G. Plaza, Institute for Ecology of Industrial areas
Onsite wastewater treatment is of great concern due to the load of phosphorous and
nitrogen contributing to the eutrophication of the recipients. The load of household
related hazardous substances as pharmaceuticals, personal care products and
antibiotic resistant genes are of further concern, since even very low concentrations
can cause effects on the ecosystems and contaminate drinking water resources. The
WHO has recently identified the increased spread of antibiotic resistant genes as
one of the largest threats to mankind in the future. However, onsite wastewater
treatment optimized to mitigate wastewater pollution, could offer cost-efficient
solutions. In remote areas and areas lacking infrastructure, onsite wastewater
treatment is the only alternative. This work presents results from a sand-filter bed
spiked with a pharmaceutical cocktail of fifteen substances, showing more than
60% reduction of most substances, but 30% reduction of the calcitrant substance
carbamazepine. Thus, the results implicate that onsite wastewater treatment could
have better or equally good reduction efficiencies as many conventional active
sludge WWTP´s. However variations in the reduction efficiencies in this study as
well as in literature reveal the need for in-depth studies and optimization of the
parameters driving the reduction processes. This BONUS financed project
continues to focus on the physico-chemical and technical aspects of optimizing the
processes driving the onsite wastewater treatment systems. Wastewater treatment is
performed by combinations of mechanical, chemical and biological treatment.
Simulation tests on daily flow pattern, overloading and underloading are performed
using three type techniques allowed for testing at the European test center for
certified small wastewater of treatment facilities in Aachen, Germany. The tests
aim at a holistic assessment of reduction efficiencies of: nutrients, pathogens,
pharmaceuticals, personal care products and antibiotic resistant genes. Parameters
that are monitored and varied are primarily: pH, redox, temperature and residence
time. Results will lead to a benchmark state of the art of the parameters controlling
the reduction efficiencies in the onsite wastewater facilities, allowing for
optimization to meet the demands of reducing risk of contaminating recipients and
drinking water.
WE414
Strategies to Reduce Diffuse Emissions of Micropollutants from On-Site
Sewage Treatment Facilities
P.L. Andersson, Umea University / Chemistry Department; E. Kärrman, KTH
Royal Institute of Technology / Land and Water Resources Engineering
Nearly 700 000 private households in Sweden are not connected to any central
wastewater treatment plants and emissions of organic micropollutants (MPs) from
on-site sewage treatment facilities (OSSFs) are in large unknown. The recently
initiated research project RedMic is devoted to develop strategies and techniques to
reduce emissions of MPs from OSSFs. The overall aims are to 1) identify and
quantify emissions of MPs from OSSFs, 2) develop and evaluate novel innovative
OSSFs techniques, 3) identify major sources of MPs emitted from private
households, and 4) suggest an efficient strategy for reduction of diffuse emissions
from private households. In this presentation the initial findings will be presented
on the development of a multi-criteria analysis as a basis for a decision support
strategy for management of diffuse emissions from OSSFs. A step-wise
multi-criteria analysis approach will be undertaken including 1) definition of
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system boundaries, 2) selection of criteria covering ecological, economical and
social dimensions, 3) selection of system alternatives i.e. possible options for
reducing MPs including source control, changes in human behaviour and technical
improvements, 4) prioritisation and weighting of the criteria in a workshop with a
stakeholder group, and 5) comparison of the different options using the criteria
from step 2. The final model comparison will be done using substance flow-, costand energy analysis and also qualitative assessment. Here initial factors will be
discussed including aspects of technical solutions, e.g. soil beds and small scale
sewage water treatment techniques with various additional reduction steps
including ozone treatment and charcoal filtration, applicability, life cycle costs,
operation, maintenance, emission reductions, and regulatory aspects.
WE415
Development of Microbial Electrogenic Technologies for removal of emerging
pollutants from wastewater
K. Boltes, University of Alcala / Chemical Enginnering; A. Pun, University of
Alcala / Chemical Engineering; P. LETÓN, Univ. ALCALA; A. Esteve, University
of Alcala / Chemical Engineering; J. Salas, J.R. Pidre, Fundación Centro de Nuevas
Tecnologías del Agua (CENTA); L. Nozal, IMDEA Water
Emerging pollutanst are not completed removed in current sewage treatments so
they become recalcitrant. The problem is even more relevant if we take into account
that an important amount of wastewater associated to small and rural populations (<
2000 eq-hab) is not treated at all. This population (around 3-4 million habitants
inSpain) still do not have access to any kind of wastewater treatment so emergent
pollutants as well as pathogens are dairy released into the environment. That small
populations show a range of technical and economic features that makes
low-energy and simple operation treatments the most appropriated for treating their
wastewater. Wastewater technology based on biological treatments requires a
suitable electron acceptor for consuming the electrons generated in the microbial
metabolism of organic matter. Microbial electrogenesis consists in using of
conductive material for accepting all those electrons from bacteria so an electric
current could be harvested. By using such a conductive material bacteria are not
limited in the availability of electron acceptor so its biodegradation oxidative rates
become enhanced. On top of that, the presence of conductive material allows novel
syntrophic mechanisms based on Direct Interspecies Electron Transfer (DIET) so
microorganisms expand their profile of substrates. In this work, we evaluate the role
of microbial electrogenesis in the biodegradation of emerging pollutants. Our
strategy is not just limited to carry out assay at lab scale. Since 2010, the authors
have been working together for coupling microbial electrogenesis with extensive
technologies as artificial wetlands. Our research team has developed a full scale
artificial electrogenic wetland which is dairy fed with urban wastewater and placed
at CENTA facilities (Carrión de los Céspedes, Seville). We evaluated the removal
capability of our system in field and at lab scale, measuring a set of 15 emerging
pollutants (Atenolol, Paraxanthine, 4-AA, 4-DAA, Codeine, Caffeine, 4-AAA,
4-FAA, Sulfamethoxazole, Citalopram HBr, Carbamazepine, Ketoprofen and
Naproxen) by GC-MS analysis coupled by a set of toxicity test using different
aquatic organisms (algae, plants). Our results show that electrogenic wetlands are
and interesting tool to assay the effect on conductive material on emerging
pollutants biodegradation under real conditions

Commuter air quality in rail subway systems: current
understanding and future mitigation (P)
WE416
First appraisal of atmospheric organic contaminants in Brazil using XAD-2
resin-based passive samplers
P.G. Costa, FURG / Escola de quimica e alimentos; K.S. Miglioranza, University of
Mar Del Plata / Lab of Ecotoxicology and Environmental Pollution; F. Wania,
University of Toronto at Scarborough / Department of Physical and Environmental
Sciences; E. Primel, Universidade Federal do Rio Grande; G. Fillmann,
Universidade Federal do Rio Grande / Institute of Oceanography
Patrícia Gomes Costa1,2, Maiara Dutra1, Thaila Wille1, Sergiane Alves2, Karina S.
Miglioranza3, Frank Wania4, Ednei Gilberto Primel2, Gilberto Fillmann1
1
Laboratório de Microcontaminantes Orgânicos e Ecotoxicologia Aquática,
www.coneco.furg.br 2 Laboratório de Analise de Compostos Orgânicos e Metais
3
Universidad Nacional de Mar del Plata 4 University of Toronto
E-mail patcosta0@gmail.com gfillmann@gmail.com Keywords: passive
atmospheric samplers, Brazil, POPs, XAD2-based PAS XAD-2 passive air
samplers were deployed between the years 2010 and 2013 installed at 31 sites in
Brazil covering areas of different backgrounds (industrial, rural, urban and
low-impact areas). As part of the Latin American Atmospheric Passive Sampling
Network (LAPAN), this work was initiated to address the lack of knowledge on the
fate of legacy and current-use pesticides in South America, particularly in Brazil.
Regional and global sources and spatial and temporal distribution of POPs, but also
PAHs, CUPs and PPCPs, are being assessed. This study is allowing Brazil to
comply with some aspects of the Stockholm Convention demands concerning the
identification of main sources, provision of monitoring comparable data on POPs
contamination to allow an assessment of its effectiveness. Making it possible to
increase the present spatial and temporal resolution run by GAPS (Global
Atmospheric Passive Sampling Network) and requested by the Guidance on the
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Global Monitoring Plan (GMP) for POPs. Of the pesticides measured,
concentrations in air were dominated by PCBs, DDTs, endosulfan (and its
metabolites in low concentrations) and the current-use pesticides (CUPs):
Dichlofluanid, chlorothalonil, atrazine and trifluralin. Other pesticides that were
regularly detected included a- and g hexachlorocyclohexanes (HCHs) and dieldrin.
PAHs, PBDEs and emerging contaminants (bisphenol-A, iprodione, Irgarol,
terbuconasol and methylparaben) were present in many samples.This dates are
consistent with previous studies in regions in South America and contributed to the
increase significant the spatial and temporal resolution in a sustainable manner to
cope with long-term studies. Some of Brazil results (mainly background sites) were
incorporated in the second Global Monitoring Report, which will be presented for
the 2014 Conference of the Parties of the Stockholm Convention on Persistent
Organic Pollutants.
WE417
Air quality in stations and trains in the Barcelona subway system
V.I. Martins, Institute of Environmental Assessment and Water Research
(IDAEA-CSIC); T. Moreno, Geosciences; M. Minguillón, X. Querol, Institute of
Environmental Assessment and Water Research IDAEA-CSIC
People living in metropolitan areas usually spend a considerable amount of their
daily time commuting. In today’s society, the subway is a well-developed and
highly promoted transportation mode because of its comfort, high speed,
environmental friendliness, and large transport capacity. However, prior studies in
subway systems of several cities worldwide indicated that particulate matter (PM)
concentrations are generally higher in these environments than those measured in
ambient air. The passengers are exposed to indoor air potentially polluted by
various sources, including the abrasion of rail tracks, wheels, catenary and brake
pads produced by the motion of the trains, and the movement of passengers which
promotes the mixing and suspension of PM. An extensive measurement campaign
was performed in the Barcelona subway system in order to characterise PM
measuring its concentration and investigating its variability, both inside trains and
on platforms, in two different seasonal periods (warmer and colder), to better
understand the main factors controlling it, and therefore the way to improve air
quality. The subway system comprises eight subway lines, at different depths, with
different tunnel dimensions, stations designs and train frequencies. Four subway
stations were selected for daily measurements and supplementary samplings were
also performed in a total of 20 additional stations. Chemical composition of a total
of 236 daily PM2.5 filters sampled in the 4 different platforms was also investigated.
Measurements inside the trains were carried out in six subway lines. PM
concentrations varied widely among underground stations, according to different
ventilation and air conditioning systems, characteristics of each station and
variations in the train frequency. PM2.5 concentrations on the platforms were higher
during the colder than the warmer period due to the seasonal changes in the
ventilation settings. The PM produced in the tunnels is frequently transported into
the platform by the trains motion, being easily trapped and accumulated. The new
subway lines with platform screen doors showed PM2.5 concentrations lower than
those in the conventional system, due to more advanced ventilation set up, but also
to lower train frequency and the design of the stations. PM concentrations inside the
trains were generally lower than those on the platforms, attributed to the air
conditioning systems operating inside the trains, which are equipped with air filters.
WE418
Implementing Methodologies and Practices to Reduce air pollution Of the
subway environment - IMPROVE LIFE
T. Moreno, Geosciences; E. de Miguel, TMB; X. Querol, Institute of
Environmental Assessment and Water Research IDAEA-CSIC; M. Capdevila, S.
Centelles, TMB; V.I. Martins, Institute of Environmental Assessment and Water
Research (IDAEA-CSIC); M. Minguillón, C. Reche, IDAEA CSIC Barcelona
The greatest 21st century challenge to air quality in our cities is the pollution
produced by road traffic. In contrast, underground rail systems provide an
environmental urban lifeline, enabling large numbers of people to commute
through the city efficiently and without contaminating the air in the streets above.
However, the question arises: we know that city outdoor air is contaminated, but
how clean is the air breathed underground? How much does the traffic pollution
reach down into the metro tunnels and stations? How much does the movement of
the trains themselves contribute to the inhalable particulate loading in the tunnels
and platforms? The question of air quality in underground rail transport is not
trivial: hundreds of millions of commuters in cities across the world use such
systems daily, so any improvement in platform and train air is likely to produce
significant health benefits. In this context, the European Union has recently
awarded the IMPROVE (Implementing Methodologies and Practices to Reduce air
pollution Of the subway enVironmEnt) LIFE project to the Air Quality Research
Group at IDAEA-CSIC, and the local transport authority Transports Metropolitans
de Barcelona (TMB) with the clearly defined objective of providing local and
national transport authorities of European countries with a protocol for
recommended measures to enable them to reduce concentrations of particulate
matter and improve air quality in metro platforms and trains. The results obtained so
far indicate that air quality in stations is highly variable, depending on the complex
interplay of such factors as station design and ventilating systems, and even the
chemistry of brake pads used by the trains. Train frequency, number of people on
the platform, depth of the station and its access to traffic-contaminated streets above
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all additionally affect air quality. IMPROVE LIFE will produce an air mitigation
strategy document appropriate for underground transport systems, and distribute it
to transport authorities across the world. Apart from the obvious relevance to
Europe, where around 60 cities have underground rail systems, the CSIC group is
particularly interested in communicating their findings to countries in east Asia,
notably Japan, South Korea, and China which is rapidly building new metro
systems in its megacities. Keywords: subway PM, platform and train air quality.
Acknowledgements: IMPROVE LIFE project (LIFE13 ENV/ES/000263) is funded
by the European Community.
WE419
Air quality in old and new subway systems of Barcelona from analysis of
organic tracer compounds
B.L. van Drooge; J.O. Grimalt, Environmental Chemistry; V.I. Martins, Institute of
Environmental Assessment and Water Research (IDAEA-CSIC); T. Moreno,
Geosciences; M.C. Minguillon, CSIC; X. Querol, Institute of Environmental
Assessment and Water Research IDAEA-CSIC; L. Navarromartin, CSIC; B. Pina,
IDAEA-CSIC / Environmental Chemistry
This work presents the analysis of organic molecular tracer compounds in PM2.5
samples collected at 4 subway platforms of the Metropolitan area of Barcelona
during 2013 and 2014. Whereas the platforms of Joanic, Santa Coloma and Tetuan
stations belong to the old conventional system, Llefià is part of the new system. The
subway in Llefià is a single tunnel with one rail track separated from the platform
by a wall with mechanical doors (PSDs) that are opened simultaneously with the
train doors. It includes advanced platform ventilation systems and has driverless
train with optimised speed, braking and stopping controls. PM 2.5 samples were
collected on quartz microfiber filters by means of a high volume sampler that was
situated on the platforms. The filter samples were analysed following a described
procedure. 40 organic molecular tracer compounds were quantified in the PM2.5
samples, including toxic compounds, such as PAH, but also source-specific
compounds, such as those from traffic, fragrances, tobacco smoke, wood burning,
plastics and dust. Multi-variance analysis of the data base resolved five emission
sources. The organic aerosol (OA) at the conventional stations were dominated by
primary combustion sources in summer (45-80% of OA), while the OA in the new
station was dominated by plasticizers (70% of OA) probably from the building
material. Samples collected in winter showed contribution of outdoor biomass
burning in all stations from 50% of OA in the stations further away from the city
center, while the contribution was < 10% in the city center. In this period also the
contribution of indoor dust mixed with fragrances was playing a substantial role in
OA contributions in two conventional stations (30% of OA). The results showed
large season and spatial variability among the stations, although generally, the
station of the new subway system showed lowest levels of organic compounds, as
well as lowest responses in complementary biological tests (fish embryo toxicity).
These tests showed relatively mild toxic effects, and biological responses only
related to combustion sources and dioxin-like compounds, which had higher
contributions in the older subway systems.
WE420
ASSESSMENT OF RESPIRABLE PARTICULATE MATTER IN
ISTANBUL SUBWAY SYSTEM
U. Alver Sahin, Environmental Engineering Department; B. Onat, Istanbul
University / Environmental Engineering Department
Previously conducted studies investigating the relationship between particulate
matter and daily mortality indicated that passengers are exposed to this risk in the
short and the long term due to the endangerment of their health. People spend most
of their time indoors; either at home, or in the workplace. One of the places with
elevated risk of dust exposure is the transportation system. The underground
transportation system is one of the convenient modes of transportation in many
metropolitan cities. In this study, PM10 concentrations, as well as the size
distributions of Fe-containing and Cu-containing particles were measured for
weekly periods of 7 days throughout 24-h in 6 subway stations of the underground
transportation system in Istanbul. The average daily PM 10 concentrations were
determined as 85.7 μg/m3, 136 μg/m3 and 240.9 μg/m3 at three stations in line M2:
4.Levent, Sisli and Taksim, respectively and as 67.8 μg/m3, 58.6 μg/m3 and 112.8
μg/m3 at three stations in line M1: Airport, Otogar and Aksaray, respectively. PM10
concentrations that were monitored in the underground metro stations were
significantly higher (p< 0.01) than those that were monitored in the urban air
quality stations. The average Fe and Cu concentrations in total PM were 10.3-28.2
μg/m3 and 134.7-325.4 ng/m3, respectively at the stations of M1 line. The relative
abundance of Fe-containing particles among the particles of size >2.1 µm collected
in line M1 metro stations was determined as 15-30%, which is 3.5-8 times higher
than the abundance determined in the Istanbul atmosphere.
WE421
Effect of depth in the Air Quality of a Mexican Subway
V. Mugica, Universidad Autonoma Metropolitana / Basic Sciences; J.M. Murcia,
O. Hernández, A.A. Neria, Universidad Autonoma Metropolitana-Azcapotzalco
Tacubaya subway station, located close to downtown of Mexico City, was selected
to conduct a study to determine the presence and metal content of fine particles at
different seasons and platforms´ depths. In this station, three lines have
correspondence: Line 9 at 10 m depth, Line 1 at 25 m depth and Line 7 at 40 m
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depth. Monitoring campaigns using High Vol sampleres were carried out in
dry-cold and dry-warm seasons. PM2.5 concentrations in line 9 were 67 and
68 µg/m3 during dry-cold season and warm dry season respectively; in line
1 were 99 and 108 µg/m3 respectively, and finally 107 and 126 µg/m3 station
in line 7. The PM2.5inside the platformspresentedconcentrations between 9 and
100% higher than outside. Statistical analysis showed significant difference among
Line 9 and the other two Lines (1 and 9) with different depths, but there was not
significant differences between cold-dry and warm-dry season, although in general
higher concentrations of PM2.5 were measured in the warm-dry season.
The analysis of particle showed high concentrations of iron, copper, chromium,
and zinc which can contribute to oxidative stress in cells.

LCA of nanotechnology-based products (P)
WE422
The characterisation factor for freshwater and sediment ecotoxicity potential
of releases of ENM
B. Salieri, EMPA / C.I.R.S.A; R. Hischier, EMPA / Technology and Society Lab
The importance of LCA in the field of engineered nanomaterials (ENMs) has been
emphasized by several researches and reports. However, to date only a few LCA
studies on ENMs have been carried out, and few of them have actually assessed
aspects related to toxicity of releases of ENMs (Hischier et al., 2012; Miseljic and
Olsen, 2014). This is mainly due to lack of respective characterisation factors (CFs)
for this kind of releases in the various impact assessment methods in use.The
present study aims to provide CFs for the freshwater and the sediment ecotoxicity
potential of carbon nanotubes (CNTs) and nano-TiO2. The USEtox model is
selected as characterization model for the impacts in the area of ecotoxicity. Within
this model, the freshwater ecotoxicity CF ( PAF m3 day kg-1) of a chemical is
comprised by a fate factor (FF), an effect factor (EF), and an exposure factor (XF).
Currently, the USEtox model does not take into account the compartment of
sediment, so no CF for this impact category exists so far, although the framework
may be suitable for this additional compartment. As described in Salieri et al., 2015
USEtox may also be applied to calculate the CF for ENMs. In order to account for
nano-specific environmental fate processes the current USEtox model needs to be
adjusted. Then USEtox applies an approach base on partioning coefficients to
calculate the FF, whereas for ENMs this approach may lead to erroneous results,
since kinetic rate constants have been considered to be more representative of the
environmental fate processes of ENMs (Praetorius et al., 2014.). Therefore, on the
basis of recent studies (Salieri et al., 2015; Meester et al., 2014) the CF for sediment
and for nano-TiO2 is calculated by accounting the FF in sediment compartment and
by including into the EF calculation the toxic effect to benthonic organisms.
Secondly, this approach is applied also for releases of CNTs. A CF for CNTs, based
on the original USEtox fate model, has been already published (Eckelman et al.,
2012). In opposite to this publication, here the kinetic rate constant is used to
calculate the fate of CNTs in the environment. In conclusion, the study (1) describes
a more adequate framework for the fate analysis of releases of ENMs , (2) applies
this framework and calculates CFs for freshwater and sediment ecotoxicity of
nano-TiO2 and CNT in order to increase the number of CF for ENM, and thus allow
an accurate evaluation of potential impacts of releases of ENMs.
WE423
Assessing the relevance of engineered nanoparticles in freshwater ecotoxicity
for life cycle impact assessment
C. Alfonsín, Chemical Engineering; R. Sierra-Alvarez, University of Arizona /
Chemical and Environmental Engineering; G. Feijoo, M. Moreira, University of
Santiago de Compostela / Chemical Engineering
The term “emerging contaminants” comprises all those chemicals which are not
usually monitored in the environment, even though they could lead to toxicological
effects in aquatic organisms. Micropollutants, such as pharmaceuticals and personal
care products (PPCPs), and engineering nanomaterials, such as nanoparticles
(NPs), stand out in this group. Life cycle assessment (LCA) is the recommended
methodology to carry out the environmental evaluation of products and processes.
The inclusion of NPs in LCA studies is relevant in toxicity related impact categories
but requires characterisation factors (CFs), which are lacking so far. In this work,
three target NPs were chosen for the calculation of CFs: n-Al2O3, n-CeO2 and
n-SiO2 with different particle size. Therefore, the first step for the toxicological
assessment was the calculation of CFs by means of USEtox methodology. Among
the input parameters needed for the calculation, special attention was paid to the
ecotoxicological parameters: EC50 and LC50, because of the size-dependent
toxicity observed for NPs. Freshwater CFs outcomes depended on the size, the
higher the NP, the lower the CF. For a practical application, the environmental
performance of the treatment of municipal wastewater containing HMs, PPCPs and
n-CeO2 in a conventional activated sludge (CAS) reactor was assessed. The direct
discharge of the influent into the environment led to 19.86 CTUe m-3 where 25%
was attributed to the release of n-CeO2. The CAS implementation led to a reduction
around 91% of the total impact mainly due to the removal of HMs and emerging
contaminants from wastewater. The addition of NPs to toxicological assessments
was found to be relevant considering that their associated burdens are two times
higher than those for PPCPs. Moreover, it was demonstrated the concentration of
NPs found in wastewater effluents after an efficient removal would lead to very low
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values for freshwater ecotoxicity for NPs after treatment.
WE424
Multi-Criteria Decision Analysis assessment of Sustainable Nanotechnologies
A. Zabeo; v. subramanian, Ca Foscari University of Venice / Dept of
Environmental Sciences Informatics and Statistics; E. Semenzin, Ca Foscari
University of Venice / Department of Environmental Sciences Informatics and
Statistics; D. Hristozov, Ca Foscari University of Venice; I. Linkov, US Army
Engineer Research and Development Center; A. Marcomini, University of Venice /
Department of Environmental Sciences Informatics and Statistics
The adoption of Engineered Nanomaterials (ENM) in the production of everyday
goods is constantly increasing all over the world generating therefore a growing
attention for sustainable nanotechnologies. Sustainability requires the assessment
of many different aspects related to the production, use and disposal of Engineered
Nanomaterials like ecological and human health risks, environmental impacts, as
well as costs and benefits of nano-products. Sustainability can be improved by
selecting the most effective risk management alternatives (e.g. safety by design
technological alternatives, personal protective equipment) taking into consideration
the aforementioned multiple aspects of evaluation. The presented Multi-Criteria
Decision Analysis assessment methodology is aimed at aiding decision makers in
the selection of effective management measures and technological alternatives for
risk reduction by properly integrating results coming from the application of the
most up to date methodologies related to the evaluation of ecological and human
health risks (risk analysis, RA), environmental impacts (Life Cycle Assessment,
LCA), costs as well as benefits of nano-products (Cost Benefit Analysis CBA) in
the light of decision maker’s preferences. The presented methodology has been
developed in the frame of the European Commission’s FP7 framework project SUN
(http://www.sun-fp7.eu/) that aims at developing a comprehensive framework,
assessment methodology and Decision Support System (DSS) software for the
evaluation of sustainable nanotechnologies.

Managing nanomaterials in the environment: lessons learnt to
date, state of the art and future perspectives (P)
WE426
Integrated discriminant biomarker analysis as a tool to reveal the effects of
metallic nanoparticles on the freshwater mussel Dreissena polymorpha
following mesocosm exposures
M. Garaud, Laboratory LIEC - CNRS UMR 7360 - UdL / CNRS UMR; S. Devin,
LIEC - Université de Lorraine - CNRS / LIEC CNRS UMR; V. Felten, LIEC; M.
Auffan, iCEINT / International Consortium for the Environmental Implications of
Nanotechnology; C. Bertrand, Université de Lorraine, CNRS UMR 7360; C.
Pagnout, Universite de Lorraine; S. Pain-Devin, Université de Lorraine - UL / LIEC
CNRS UMR; F. Rodius, Universite de Lorraine; B. SOHM, P. Rousselle, LIEC Université de Lorraine - CNRS; M. Tella, CEREGE; P. Wagner, LIEC CNRS
Université de Lorraine; L. Giamberini, Université de Lorraine, CNRS UMR 7360 /
LIEC CNRS UMR
Metallic nanoparticles (NP) are among the most widely used NP, notably silver NP
(nAg) for their antibacterial properties, and ceria NP (nCeO2) for their catalytic and
anti-UV properties. As environmental exposure is increasing, the importance of
assessing nanoparticle ecotoxicity in environmentally relevant conditions has been
stressed, but the ecotoxicity testing often focused on acute toxicity assessment
using standardized protocols and species. Yet, multibiomarker approaches have
been shown to be useful for detecting early impacts of stressors on organisms.
However, the analysis and synthesis of the complex biomarker dataset can be
difficult and need powerful integrated biomarker analysis tools. In our works, we
assessed the sub-lethal effects of nAg and of nCeO2 on the freshwater mussel
Dreissena polymorpha in two distinct experiments. Experiments were conducted in
small (56L) mesocosms simulating simplified lotic ecosystems with the presence of
a natural bacterial community and of three species of green algae. Tanks were
chronically contaminated with the NP during 4 weeks to reach nominal
concentrations of 1 mg/L of nCeO2 and 50 µg/L of nAg at the end of the
experiment. The fate of and effects of NP on mussels were measured using a
multibiomarker approach. We then performed a linear discriminant analysis on the
biomarker data in order (i) to define if the main experimental conditions led to
different patterns of biological responses and (ii) to select the minimal battery of
biomarkers that allow identification of the exposure condition. In both nCeO 2 and
nAg experiments, discriminant analysis allowed us to clearly separate experimental
conditions. The biomarker datasets were reduced from 24 to 9 for nCeO2 and to 10
for nAg exposures. Using two discriminant functions with these reduced sets of
biomarkers, we were able to evidence effects of both NP on mussels. Moreover, on
the four most discriminative biomarkers (p< 0.05) of each experiments, three were
common between nCeO2 and nAg exposures, namely gill MT and GSTpi mRNA
expressions, and haemocyte lysosomal morphology. It suggests that these
biomarkers could be of primary interest in future nanoparticle ecotoxicity
assessment. As a whole, the impacted biomarkers were more indicative of an
exposure to NP, while toxic effect biomarkers were largely unaffected, suggesting
that these metallic NP would not exert significant toxicity on mussels exposed in
environmentally realistic conditions.
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Ecotoxicology in tropical and polar regions (P)
TH001
Obtaining an Overview of the Environmental and Human Risk Potential of
Pesticides in a global perspective based on currently available Data - a
Literature Review Study
F. Weiss, Eawag - Swiss federal Institute of Aquatic Science and Technology /
Department of Environmental Chemistry; C. Zurbrügg, Eawag Swiss Federal
Institute of Aquatic Science and Technology / Department of Water and Sanitation
in Developing Countries; R.I. Eggen, Eawag / Department of Environmental
Toxicology; C. Stamm, Department of Environmental Chemistry
Today, pesticides are intensively used in agriculture across the globe. Worldwide
about 2.4 106 tons of pesticides are used annually on 1.6 109 ha of arable land. This
yields a global average use of pesticides of 1.53 kg/ha year. In future, the use in the
agricultural sector will continue to grow. Recently, it was estimated that within the
last decade, the world pesticide market increased by 93% and the Brazilian market
alone by 190%. Though pesticides are intensively used, scientifically sound data of
pesticide use are still lacking or not available. Furthermore, current agricultural
practices often do not consider sound approaches of pesticide application.
Therefore it is highly relevant to: i) identify risk areas where pesticides affect
environmental and human health; ii) understand the environmental behavior of
pesticides in vulnerable ecosystems; and iii) to develop possible mitigation options
to reduce their exposure to ecosystems and humans. Information was collected from
scientific literature, reports and webpages of specialized organizations and NGOs
to obtain a comprehensive overview on the environmental burden of pesticides.
Available data show that the highest annual application rates of pesticides, range
from 5 to 76 kg/ha arable land, are found in El Salvador, Bolivia, Malaysia,
Guatemala, Ecuador, Jordan, Panama, Belize, China, Suriname, North Korea,
Colombia, Costa Rica, Mauritania and the Bahamas. Tropical areas thus seem to be
important “hot spots” of pesticide use. Nevertheless, especially in low and middle
income countries (LAMICs), the available data on pesticide use are not
comprehensive enough to obtain an overall picture of the associated risks at global
scale. However, literature evidence from single studies show high impacts on
environmental and human health. Internationally banned pesticides are still often
used or stockpiled under unsafe conditions in LAMICs. Furthermore, low skills and
knowledge of workers on sound pesticide use, storage and handling is widespread.
From the human risk perspective it is estimated that around 3 million people suffer
from severely pesticide poisoning worldwide. A project has recently been initiated
with a focus on assessing pesticide exposure of the aquatic environment and
humans in tropical catchments of LAMICs. Other aims of this follow-up project are
to assess hazards of pesticide exposure and to suggest mitigations options to reduce
exposure to pesticides.
TH002
Agricultural impact on water quality and ecosystems of the lower Tempisque
River basin, Costa Rica
E. de la Cruz, Universidad Nacional / IRET; M. Pinnock Branford, Universidad
Nacional / Instituto Regional de Estudios en Sustancias Toxicas; S. Echeverria,
Instituto Regional de Estudios en Sustancias Toxicas; F. Mena, Universidad
Nacional / Instituto Regional de Estudios en Sustancias Toxicas; C. Barata, CSIC /
Environmental Chemistry; C. Ruepert, Universidad Nacional / IRET
This project assesses the effects of contaminants from agriculture (rice, sugar cane
and pasture) on the habitat, structure and function of wetland communities in the
lower Tempisque River Basin, located in the Pacific of Costa Rica. Between 2009
and 2012 a program that monitored the presence of pesticides and nutrients in
surface water at nine sites in the area, which were classified from severely to little
affected, was done. Four of these sampling points (2 of reference and 2 impacted)
also have information on acute and chronic toxicity to aquatic organisms, on
biomarkers (GST, LPO y AChE in muscle and brain) in field exposed fish (Poecilia
gillii); of Daphnia magna feed rate changes after 24 hrs field exposure; of the
macrobenthic and plant community structure changes and over 30 physicochemical
parameters, including pH, conductivity, Dissolved oxygen, nutrients and grain size
sediment. Residues of ametryn, terbutryn, butachlor, dimethoate, diuron,
epoxiconazole, propiconazole, tebuconazole, triazophos, cypermethrin,
endosulfan-b and hexazinone pesticides water were determined in surface water. At
sites where the water enters to the area (little or less contaminated) the
contamination was lower or nonexistent and at the areas influenced by crop
production contamination by pesticides and nutrients were increased. Changes were
observed in the feeding rate of daphnia, in biomarkers responses and biotic
communities’ indices; some associated with pollution. In macroinvertebrates, the
disappearance of families such as Perlidae and Platystictidae, which are at little
affected site; and an increase in the abundance of molluscs and oligochaetes and the
appearance of families Caenidae, Glossossomatidae, in severely affected one.
Something similar happened with the algal community. Macrophyte species
richness and amphibious plants were higher at sites with high content of organic
matter and backwaters. The estimated risk for aquatic organisms of some pesticide
residues concentrations in surface waters reveals a problem. Most of them were
over the security indicator to protect diversity and ecosystem processes.
TH003
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Effects of pesticide residue presence on the establishment of
macroinvertebrate communities in a tropical stream in South Pacific Costa
Rica
S. Echeverria, Instituto Regional de Estudios en Sustancias Toxicas; C. Ruepert,
Universidad Nacional / IRET
The Volcán River watershed is a system of rivers and streams whose headwaters are
located in the La Amistad International Park, a UNESCO World Heritage Site, in
the South Pacific of Costa Rica. Outside of the Park, these rivers and streams cross
small urban settlements, cattle fields and agricultural land (mostly pineapple and
sugar cane) until they drain into the Río General. The quality of its waters was
assessed each trimester from December 2011 to March 2013, by means of
physical-chemical parameters (pH, conductivity, temperature, DO, DBO, nitrate,
total and soluble P, pesticide residue analysis) and macroinvertebrate (MI)
sampling in eight sites across the watershed (Volcán, Cañas and Ángel rivers, Peje
and Maura streams). Water quality in these rivers is very good or excellent
according to the BMWP index (modified for Costa Rica) and they also present a
tremendous biological diversity. However, Peje Stream is especially vulnerable to
pollution because it drains agricultural lands in its entire path and has almost no
riparian forest to function as a buffer. This stream has significantly higher nitrate
(6.8-17 mg/l) and conductivity (59-70 µs/cm) than all the other rivers in the
watershed. Additionally, pesticides have been detected since 2001 in Peje Stream in
very similar concentrations than the ones found in the present study (~6 µg/l of
bromacil and ~0.05 µg/l of diazinon). This indicates that MI inhabiting Peje Stream
must have some degree of tolerance to pesticides. It is noteworthy that some of the
families composing the community year round (Hydropsychidae, Baetidae,
Elmidae) are not typically classified as tolerant and, also, there is a marked seasonal
variation in the abundance of other intolerant families such as Leptohyphidae,
Leptophlebiidae (Ephemeroptera), Philopotamidae, Glossossomatidae,
Hydroptilidae (Trichoptera), Corydalidae (Megaloptera), whose presence is limited
exclusively to the dry season (December to April). The characteristics of the
watershed, with large areas of forest and excellent water quality allow for the
re-colonization of organisms into Peje Stream, however, those organisms are
incapable of developing and growth in this stream, providing evidence of a
chemical barrier for the establishment of these species during the rest of the year.
This investigation represents an approximation to the study of tolerance of tropical
MI to the prolonged presence of pesticides and nutrients in water.
TH004
Glyphosate and AMPA distribution in Suquía river basin: an ecotoxicological
risk assessment.
R. Bonansea, Universidad Nacional de Cordoba / Facultad de Ciencias Quimicas; I.
Filippi, Universidad Nacional de Cordoba; D. Marino, Universidad Nacional de La
Plata; D.A. Wunderlin, Universidad Nacional de Cordoba / ICYTAC DPTO
QUÍMICA ORGÁNICA FACULTAD DE CIENCIAS QUÍMICAS; M.V. Ame,
Universidad Nacional de Córdoba- CONICET / Bioquímica Clinica
Glyphosate is the most widely used herbicide worldwide, in order to evaluate the
occurrence of this pesticide and its microbiological degradation product, the
aminomethylphosphonic acid (AMPA), this study measured their presences in
freshwater, sediments and suspended particulate matter (SPM) samples from
Suquía River basin in Córdoba, Argentina. From all the analyzed samples 35 %
contained glyphosate, AMPA or both compounds. The concentrations were spread
in different percentages depending on the environmental matrices considered,
ranging from 12 to 20 times higher of glyphosate and AMPA in sediment and SPM
than in water. The maximum concentrations found in water were 125 µg. l-1 of
glyphosate and 4.8 µg. l-1 of AMPA, in sediment 1882.3 µg. kg-1 and AMPA 266.1
µg. kg-1 and in SPM 1570.7 µg. kg-1 of glyphosate and 684.9 µg. kg-1 of AMPA. The
most polluted area came to be CM that is situated in a green belt zone, in second
place are RP and SR, extensive agricultural areas. As regards the aquatic risk
assessment in water and sediments, fish in LC and CM are threatened by the
concentrations of glyphosate in water; these values were below the levels of
concern for wildlife however it is convenient to update the limits established for
freshwater aquatic protection.
TH005
Multiple biomarkers response in the fish Prochilodus lineatus caged in rivers
in agricultural areas: a case study in Parana state (Southern Brazil)
C.D. Vieira, Universidade Estadual de Londrina; P.G. Costa, FURG / Escola de
quimica e alimentos; B. Lunardelli, Universidade Estadual de Londrina; L.F.
Oliveira, Universidade Estadual de Londrina / Ciencias Fisiologicas; W.E. Risso,
Universidade Estadual de Londrina; P. Meletti, C.B. Martinez, Universidade
Estadual de Londrina / Ciencias Fisiologicas
The Northern Parana region stands out in the Brazilian agricultural scenario,
resulting in the intensive use of pesticides and the reduction of the natural
vegetation, leading to the contamination of the aquatic ecosystem and its biota.
Thus, the main objective of this study was to analyze biomarkers in fish caged in
two streams subject to pesticides input (Apertados - AP and Jacutinga - JC) and in a
reference stream, located in a forest fragment (Godoy stream - GD), in order to
assess the quality of these streams and the influence of contaminants on the
biological responses of fish. Juveniles of Prochilodus lineatus were submitted to in
situ tests in AP, JC and GD for 96 h. Biochemical parameters such as the activity of
7-ethoxyresorufin O-deethylase (EROD), glutathione S-transferase (GST) and
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acetylcholinesterase (AChE), the content of non-protein thiols (NPSH) and the
occurrence of lipid peroxidation (LPO) and protein carbonylation (PCO) were
evaluated in different tissues. In addition, genotoxic biomarkers, such as DNA
damage and the occurrence of micronuclei and nuclear erythrocytic change
(ENAS), were analyzed in blood cells. The results of the biomarkers were
integrated in the "Index of Biomarker Response" (IBR). Samples of water and
sediment were analyzed for metals and pesticides. Higher GST activity was
observed in the liver and gills of fish caged in AP and in JC, respectively. It was also
observed increased LPO in the liver of fish caged in AP and JC. On the other hand,
lower AChE activity was observed in the brain and muscle of fish caged in AP and
JC. These animals also showed higher scores of DNA damage and occurrence of
ENAS in comparison with fish caged in GD. Several pesticides were found in water
in concentrations higher than the limits set by the Brazilian guidelines, highlighting
DDT, DDE, DDD, HCH, heptachlor, dichlofluanid and aldrin. The AP stream
showed the highest concentrations of the measured compounds, followed by JC and
GD. According to IBR results (AP 21.7 > JC 18.5 > GD 12.6), AP and JC streams
showed the poorest environmental quality, corroborating the chemical analysis of
the water and sediment, while GD showed a lower degree of contamination,
probably related to the protection of the natural vegetation. By means of the
integrated analysis of biomarkers, it appears that the changes in biomarkers
correlated well with the levels of environmental contaminants, demonstrating that
this approach is suitable for biomonitoring.
TH006
Assessing Pollution in Marine Protected Areas: The role of a multi-biomarker
and multi-organ approach
P. Gusso Choueri, Universidade Estadual Paulista UNESP; R.B. Choueri,
Universidade Federal de São Paulo; G. Araujo, Universidade de Aveiro / Biologia;
A.F. Cruz, Universidade Estadual Paulista UNESP; T. Stremel, S. Campos,
Universidade estadual de ponta grossa UEPG; C.A. Ribeiro, Universidade Federal
do Paraná; D. Abessa, Unesp / Marine Biology and Coastal Management
Marine Protected Areas (MPAs) are vulnerable to many natural and anthropic
pressures, including pollution. However, environmental quality monitoring in these
areas traditionally has relied on water chemistry and/or microbiological parameters.
The goal of the current study was to investigate the role of a set of biomarkers (GPx,
GST, GSH, DNA damage, LPO, AChE and condition index) in different target
organs (liver, kidney and gills) of a demersal native fish in order to assess the
environmental quality of a subtropical MPA - the Environmental Protected Area of
Cananeia-Iguape-Peruibe (APA-CIP), located in southern Brazil. Arsenic and
metal body burdens were quantified on liver and muscle (Cu, Mn, Zn, Cr, Co, Ni,
Cd, Pb), and PAHs metabolites were identified in bile. The catfish (Cathorops
spixii) is widely consumed by the local population and was used as bioindicator
species; the results were integrated by the use of multivariate analysis. The use of
the biomarker approach allowed for the identification of both seasonal and spatial
variations in pollution sources around the APA-CIP. The current study shows that
rainfall seasonality plays an important role in the estuarine pollution of the
APA-CIP in terms of risks to the biota. The evidence includes the association of
biomarker responses in target tissues with metal burdens in muscle and liver tissues
and PAH levels in the bile of C. spixii. Higher metal body burdens associated with
biological responses were found in the sites under the influence of urban areas
during the dry season, and they were found in the sites under the influence of the
Ribeira de Iguape River (RIR) during the rainy season. The liver was found to be
more responsive in terms of its antioxidant responses, whereas gills were found to
be more responsive to biomarkers of effect. These results show that this set of
biomarker analyses in different organs of fish is a useful tool for assessing chemical
pollution in an MPA. This study adds to the knowledge on the effectiveness of
MPA management. Such tools provide information for making sound decisions
regarding environmental health status in vulnerable or valuable marine areas, and
they support the management of MPAs and policies for conservation.
TH007
The role of a multi-biomarker approach in crab within an integrated sediment
quality assessment in a Marine Protected Area
G. Araujo, Universidade de Aveiro / Biologia; P. Gusso Choueri, L.B. Moreira,
Universidade Estadual Paulista UNESP; D. Abessa, Unesp / Marine Biology and
Coastal Management
Estuarine and marine Protected Areas (PAs) may be vulnerable to anthropic
pressures, as the contaminants introduced through the continental drainage. This
study aimed to evaluate if sediments from the Cananéia-Iguape-Peruíbe Protected
Area (named APA-CIP) are contaminated by metals at levels that negatively affect
the biota. Six sampling sites were established along the estuary and sediments and
blue crab individuals (Callinectes danae) were collected. To accomplish that it was
performed geochemical analyzes, ecotoxicological assays (embryonic development
of Lytechinus variegatus, reproduction of Nitocra sp. and survival of Tiburonella
viscana) and biomarkers (Glutathione S-transferase (GST), Reduced Glutathione
(GSH), Glutathione peroxidase (GPx), Acetylcholinesterase (AChE),
Metallothioneins (Met), DNA damage and Lipid peroxidation (LPO)) on anterior
and posterior gills, hepatopancreas and muscles. Results showed correlations
between GPx and GSH in posterior gill, GPx with GST and GSH with LPO in
anterior gill and GPx with GST and MT with LPO in hepatopancreas. For posterior
gill, GST correlated with toxicities (L. variegatus and T. viscana), whereas LPO
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correlated with Ba, Pb and U in sediments. In hepatopancreas tissue, MT correlated
with T. viscana mortality and LPO correlated to the toxicities (all tests). Results
suggest that posterior gill and hepatopancreas are more sensitive to environmental
contamination, which is consistent with their respective functions and contaminants
type. Some biomarkers responses seemed to better respond to natural/seasonal
factors (such as AchE and DNA damage); however GPx, GST, GSH and LPO
seemed to better address effects of contamination or its interaction with natural
stressing factors. The results suggest that the principal exposure to contaminants are
through posterior gill (dissolved metals), with a subsequent role of hepatopancreas
in depuration of contaminants.
TH008
Biochemical and genotoxic biomarkers in the Neotropical fish Prochilodus
lineatus caged in a river contaminated by tannery effluents
B. Lunardelli, M.T. Cabral, C.D. Vieira, Universidade Estadual de Londrina; L.F.
Oliveira, Universidade Estadual de Londrina / Ciencias Fisiologicas; W.E. Risso,
Universidade Estadual de Londrina; P. Meletti, C.B. Martinez, Universidade
Estadual de Londrina / Ciencias Fisiologicas
The objective of this study was to analyze biochemical and genotoxic biomarkers,
as well as to determine chromium levels, in different tissues of the Neotropical fish
Prochilodus lineatus submitted to in situ tests in Bandeirantes do Norte river
(Parana State, southern Brazil), which receives tannery effluents. Juveniles of P.
lineatus were submitted to in situ tests at four different river locations: site A –
upstream of the tannery; site B – next to the tannery; and sites C and D –
downstream of the tannery. After 96 h of cage confinement, samples were collected
from fish tissues, river water, and river sediments in order to quantify chromium
levels. In addition, tissue samples were used to assess the activity of
ethoxyresorufin-o-deethylase (EROD), glutathione S-transferase (GST), and
acetylcholinesterase (AChE), the content of glutathione (GSH),
metallothionein-like proteins (MT) and lipid peroxidation (LPO), and DNA
damage levels by the comet assay. Higher chromium concentrations were detected
in the water and sediments from site B and in the liver of fish confined at site B
compared to the other locations. Fish caged at site B also showed higher levels of
MT and EROD activities in their livers, in comparison to the fish caged at the other
sites. Moreover, fish at site B had increased liver and branchial GST activities, as
well as higher GSH concentration in the liver, than fish caged at site A. There were
no statistically significant variations in LPO, DNA damage and brain or muscle
AChE activity. These results indicated that tannery effluents increased chromium
levels in the water, sediments, and fish livers and stimulated the synthesis of MT
and GSH and the activities of EROD and GST. In conclusion, tannery effluents
compromised the quality of the river water despite previous treatment, which
resulted in altered biochemical markers and chromium accumulation in animals
exposed to this river.
TH009
WATER AND SEDIMENT TOXICITY IDENTIFICATION AND
EVALUATION OF A TROPICAL URBAN RESERVOIR
A.C. Rietzler, Department of General Biology; C. Botta, University / CRHEA;
M.M. Martins Ribeiro, Department of General Biology
Pampulha reservoir, a urban eutrophic system located in Belo Horizonte, Minas
Gerais, Brazil, has been studied from a limnological point of view for many years,
showing high inputs of domestic and industrial effluents from its tributaries.
Ecotoxicological studies which began about 15 years ago, also showed acute and
chronic toxicity effects of water and sediments on Daphnia similis and
Ceriodaphnia silvestrii used as test-organisms (ABNT 2004a; 2005a). More
recently, an attempt to identify contaminants involved in water and sediment
(interstitial water) acute toxicity effects was made in 2011 and 2012 (TIE-phase I,
USEPA,1991), indicating non-polar organic and filterable compounds, as well as
oxidant compounds as water contaminants and ammonia as sediment contaminant.
Focusing on the water TIE approach, preliminary toxicity assays with water
samples collected in June 2014 showed again water acute toxic effects only on
Daphnia similis. TIE experiments conducted afterwards, mainly indicated, again,
effects of non-polar organic and filterable compounds, which were attributed to
cyanobacteria cells and toxins. The specimens tested could recover from
immobility effects after being transferred to culture water, corroborating neurotoxic
effects of cyanobacteria (Cylindrospermopsis raciborskii and possibly Planktothrix
sp). Besides that, sonification of filters containing water particulate organic matter
and testing showed recovering of toxicity effects on Daphnia similis and on
Ceriodaphnia silvestrii, which initially did not show water toxicity effects. In this
case, probably the broken cyanobacteria cells exposed even more toxins to the
organisms tested, which effects were basically associated to ingestion by D.similis
and not by C.silvestrii.
TH010
The joint effect of chlorpyrifos and fenobucarb on acetylcholinesterase in
climbing perch (Anabas testudineus).
T.T. Nguyen Thanh, Stockholm University / fisheries; H. Berg, Orebro University;
N.H. Pham, C.V. Nguyen, Can Tho University / College of Environment and
Natural Resources
Climbing perch (Anabas testudineus, Bloch, 1792), is an important food fish to
local people in the Mekong Delta. Although no official statistic, the wild population
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of climbing perch has declined during the recent years. Organophosphates, such as
chlorpyrifos, and carbamates, such as fenobucarb, are commonly used to control a
wide range of pests in rice fields. These pesticides are highly toxic to aquatic
organisms due to their ability to inactivate the enzyme acetylcholinesterase. This
study assesses the combined effect of chlorpyrifos and fenobucarb on brain
acetylcholinesterase in climbing perch fingerlings from rice field in the Mekong
Delta. After spraying the, the water concentrations of both pesticides were
decreased quickly below detection levels within three days. However the inhibition
of brain AChE activity continued for several more days. The result also indicates a
quicker and less prolonged inhibition of brain AChE activity from the mixture than
when the fish were exposed to only CPF.
TH011
Calculating herbicide sorption coefficients using selected soil properties in
Brazilian tropical conditions
K.F. MENDES, Laboratory of Ecotoxicology; F.C. Reis, USPCENA / Lab
Ecotoxicologia; v. tornisielo,
Herbicides play an important role in modern agriculture, but concerns about food
safety and environmental impacts of herbicide residues have increased. Therefore,
current mathematical models for predicting herbicide behavior in tropical soils use
sorption coefficients (Kd) and organic carbon affinity (Koc) obtained from temperate
soils, indicating that the information obtained may be distorted. Moreover, organic
matter content in tropical soils varies greatly when methods and laboratories are
compared; consequently, those conditions cause Koc values to vary. Thus, the
objectives of this paper were to review the scientific literature for evaluate Kd and
Koc values of tropical soils using the values described in the databases for temperate
soils, and correlate Kd valueswith tropical soil properties. Koc values were
calculated based on an OC/OM (organic carbon/organic matter) index of 0.54 for
22 herbicides. Pearson correlation was used to compare Kd valuesand soil properties
(organic matter, OM; clay mineral, CM; potential hydrogen, pH and cation
exchange capacity, CEC) for each herbicide in tropical soils. The results indicate
that Kd and Koc values for herbicides in tropical soils presented an OC/OM index
ranging from 0.395 to 1.275. The Kd values of the majority of the herbicides
correlate with the variation of OM and CEC contents in tropical soils. Research in
Brazil is already generating information such as sorption coefficients, however,
they are not tabulated in a database as has been done for temperate soils. Thus, it
was possible to group the information related to Kd and Koc values of herbicides in
tropical soil conditions. Standardized values confer more precision and accuracy to
the mathematical models when used to represent herbicide behavior in soils with
similar properties to topical soils.
TH012
Quantification of oxadiazon residues in soils samples using a system
solid-liquid extraction with low temperature partitioning by high
performance liquid chromatography
K.F. MENDES, Laboratory of Ecotoxicology; M.R. REIS, UFV / Agricultural
SCIENCES INSTITUTE; v. tornisielo,
Herbicides are fundamental for improving the productivity of modern agriculture.
However, they have caused concern regarding food security and the environmental
impacts of herbicide residues. Surface and subterranean waters have been
contaminated by agricultural and non-agricultural herbicide applications, as a result
of the physic-chemical characteristics of the soil and of the herbicide. Adding
organic residues to agricultural soils is a widely used practice to increase organic
matter content and prolong herbicide persistence. However, half-livesare often
determined in laboratory studies using disturbed soils, where the aggregates of the
soil, micropores, macropores and the proportion of solution to solids differ from
field soil conditions. The behavior of oxadiazon
(5-tert-butyl-3-(2,4-dichloro-5-isopropoxyphenyl)-1,3,4-oxadiazol-2 (3H)-one) in
the soil may be influenced by organic material content. The objective of this study
was to determine the oxadiazon residues by chromatography as a function of
organic material and soil depth, with Oxisol, clay texture, in Rio Paranaíba, Minas
Gerais State, Brazil. A randomized block design was used, with treatments arranged
in a scheme of 2 x 4 x 8 + 1 subsubdivided plots with four repetitions. The plots
were comprised of soil with organic matter incorporated (8 t ha -1) and without
organic material incorporated, and a control (0 t ha-1 and 0 g ha-1 of oxadiazon). The
subplots were the soil depths (0.00-0.05; 0.05-0.10; 0.10-0.15 and 0.15-0.20 m) and
the subsubplots were soil collection time (0, 2, 4, 8, 16, 32, 64 and 128 days after
application - DAA). Oxadiazon was applied at 1 kg ha-1. For residue determination,
samples were quantified with high performance liquid chromatography (HPLC)
using the technique of solid-liquid extraction with low temperature partitioning
(SLE-LTP). In the superficial layer of 0.00-0.05 m, dissipation t1/2 of oxadiazon was
between 56 and 51 days in soil with and without organic material incorporated,
respectively. Oxadiazon was found in the upper layer (0.00-0.10 m) of soil until 64
DAA and did not occur at the other depths, demonstrating low soil mobility
potential. In soils incorporated with organic material, higher concentrations of
oxadiazon were observed over different depths and evaluation periods.
TH013
Evaluation on the joint toxicity of Chlorpyrifos ethyl and Fenobucarb on
cholinesterase activity in Climbing perch fish (Anabas testudineus, Bloch,
1792) from rice paddy in the Mekong Delta, Vietnam
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T.T. Nguyen Thanh, Stockholm University / fisheries; H. Berg, Orebro University;
N.H. Pham, C.V. Nguyen, Can Tho University / College of Environment and
Natural Resources
Abstract Climbing perch (Anabas testudineus, Bloch, 1792), is an important food
fish to local people in the Mekong Delta. Although no official statistic, the wild
population of climbing perch has declined during the recent years.
Organophosphates, such as chlorpyrifos, and carbamates, such as fenobucarb, are
commonly used to control a wide range of pests in rice fields. These pesticides are
highly toxic to aquatic organisms due to their ability to inactivate the enzyme
acetylcholinesterase. This study assesses the combined effect of chlorpyrifos and
fenobucarb on brain acetylcholinesterase in climbing perch fingerlings from rice
field in the Mekong Delta. After spraying the, the water concentrations of both
pesticides were decreased quickly below detection levels within three days.
However the inhibition of brain AChE activity continued for several more days.
The result also indicates a quicker and less prolonged inhibition of brain AChE
activity from the mixture than when the fish were exposed to only CPF. Keywords:
Climbing perch, Chlorpyrifos; Fenobucarb; acetylcholinesterase
TH014
Is rice a suitable test organism in sediment-contact bioassays for the
assessment of sediment toxicity?
A. Brinke, German Federal Institute of Hydrology; G. Reifferscheid, Biochemistry
and Ecotoxicology; R. Klein, Trier University; S. Buchinger, Federal Institute of
Hydrology / Department G Biochemistry Ecotoxicology; U. Feiler, Federal
Institute of Hydrology
Rice is the staple food for 50% of human population. Most rice breeding is done in
sub- and tropical regions. Today, ecotoxicological research on rice focuses on toxic
compounds in contaminated paddy field soils, which are already a thread for rice
farmers and consumers. Pollutants are heavy metals and arsenic (mainly geogenic,
but also from anthropogenic origin) as well as organic pollutants (from pesticides,
air transport, etc.). The development of suitable tools for an adequate risk
assessment on rice fields is consequently highly required. Up to now, only
ecotoxicological bioassays with rice focus on aquatic in vivo testing. However,
sediment-contact bioassays provide a more realistic scenario for the ecosystem
functions of sediments and hazards arising from bioavailable sediment-bound
contaminants. They are therefore a more suitable method to display interactions
between sediment and test organism. This study implies a sediment-contact
bioassay for the assessment of sediment toxicity in tropical regions with the rice
plant Oryza sativa. Rice was exposed on arsenic, cadmium, chromium and nickel
spiked sediments. The classic endpoints inhibition of root and shoot elongation
were evaluated as sensitive endpoints for sediment toxicity in single-substance tests
on artificial sediment. Roots proved to be more sensitive than shoots, which is
displayed in the determined EC50 [Shoots: EC50(As(III)=24mg kg-1,
EC50Cr(VI)=373mg kg-1, EC50Cr(III)=2032mg kg-1, EC50Ni(II)=600mg kg-1,
EC50Cd(II)=477mg kg-1; roots: EC50As(III)=13mg kg-1, EC50Cr(VI =334mg kg-1),
EC50Cr(III)=1288mg kg-1, EC50Ni(II)=218 mg kg-1, EC50Cd(II)=408mg kg-1]. On
natural sediments these endpoints did not prove to be enough sensitive.
Observations were made concerning dose-dependent changes in root morphology
which could not be assessed by classical root endpoints and are therefore implied as
new toxicity endpoints. Characteristic changes were e.g. the loss or shortening of
lateral roots. Rice showed sediment-bound pollutant induced changes in growth and
is therefore a possible test organism for sediment-contact bioassays with higher
plants. However, classic root endpoints are not sensitive on natural sediments. New
endpoints for bioassays with higher plants could be qualitative endpoints but also
alternative quantitative endpoints, concerning morphological changes of the root
system.
TH015
Acute toxicity testing of two reference toxicants on a copepod species
(Crustacea: Euterpina acutifrons) common in Qatari waters
N. Deb, ExxonMobil Research Qatar / Environmental; S. Saeed, ExxonMobil
Research Qatar; S. Bacha, Environmental Studies Center / Technical; E. Marquis,
A. Grimm, URS Qatar LLC
Bioassay of several reference toxicants on phytoplankton and fish embryos native
to the Arabian Gulf around the Qatari peninsula have been extensively studied at
the ExxonMobil Research Qatar laboratory to derive environmental quality
bio-monitoring and subsequent risk evaluation of potential contaminants in the
region. To obtain a more toxicologically comprehensive and ecologically
representative picture of the marine ecosystem, toxicity tests were initiated on
copepods. They are a major link between the primary producers and heterotrophic
consumers in the marine food webs. Furthermore, marine copepods, such as
Euterpina acutifrons, a common species in Qatari waters, have been shown to be
nutritionally superior (rich in highly unsaturated fatty acids) live feed in
aquaculture, an industry developing fast in Qatar. Euterpina acutifrons is a sexually
dimorphic, pelagic, harpacticoid copepod distributed worldwide, including the
Arabian Gulf. A culture of this species was successfully established in the
laboratory from one gravid female obtained from the Qatari coast. The highest
survival and fecundity of the species were obtained at 22 ± 2°C under a 12 h light
:12 h dark light regime, in cultures maintained in artificial sea water at 40 ± 2 ppt
salinity, and fed with a microalgal mixture of Chaetoceros sp. and Synechococcus
sp. The present study evaluated in a static set-up, the acute toxicity of two reference
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toxicants, sodium dodecyl sulfate (SDS) and 3, 4-dichloroaniline (DCA) on
laboratory cultured Euterpina acutifrons. The test end point was the immobilization
or reduced mobility of the copepods after 24 and 48 hours. Based on preliminary
studies, different range concentrations were chosen for the two toxicants. The
results show that SDS, an anionic surfactant, has a more pronounced and faster
impact than DCA, on the immobilization of this species. This can be attributed to
the different mechanism of action of these two toxicants. Our results suggest that
low, sustained concentration of SDS can critically disrupt the marine food web by
causing a decline in the copepod density within a short time. The widespread
distribution, ecological importance in bottom-up and top-down control in the food
web, feasibility of laboratory culturing, continuous egg production throughout the
year, and short life-cycle render this copepod to be an ideal species for conducting
acute and chronic life table tests for water-borne contaminants found in the Gulf
waters.
TH016
Pesticides in air in a banana production area at the Caribbean coast of Costa
Rica
L. Cordoba, Universidad Nacional / Central American Institute for Studies on
Toxic Substances IRET; K. Solano, C. Ruepert, Universidad Nacional / IRET; B.
van Wendel de Joode, Universidad Nacional / Central American Institute for
Studies on Toxic Substances IRET
Agricultural activities in Costa Rica are characterized by intensive soil use and
depend on a high input of agrochemicals due to the climate. Weekly aerial spraying
of fungicides is a common procedure to control Sigatoka leaf spot at commercial
banana plantations in Costa Rica, even though often situated very close to villages.
Nematicides and herbicides are applied by ground application and banana bunches
are protected with insecticide-treated bags. Environmental exposure to pesticides
can cause ecological and human health risks. As a part of a large-research project
called Infants´ Environmental Health program (ISA)in which exposure and related
health effects to infants are assessed in banana producing regions of Costa Rica[1],
different sampling techniques were applied for evaluating environmental air
concentrations of current use pesticides in the Matina county located at the
Caribbean coast. Air samples were collected for six months using passive and
active sampling techniques based on polyurethane foam disks (PAS-PUF) and high
volume air sampler with particle collection and XAD- foam cartridges
(AAS-XAD). Pesticide deposition was collected by petri dishes. The PAS-PUF
samplers were located at primary schools in 12 villages of the Matina county, 10
immersed in banana plantations and 2 located at about 2 kilometers’ distance. The
PUF-disks were deployed for exposure periods of 27-55 days at each site and were
changed 4 times between June and December 2010; a total of 51 air samples were
collected. Sampling rates for the PUF-passive samplers were determined from the
loss of spiked depuration compounds. The 24 hour AAS-XAD samples were taken
at 4 schools, at the start and end of each PAS-PUF sampling. The insecticide
chlorpyrifos was detected in all air samples with a mean of 11.2 ng/m3, for
immersed schools six times higher concentrations were found as compared to
referent schools. The other most frequent detected pesticides for both sampling
techniques, in the gas phase, were the fungicides pyrimethanil (92%),
chlorothalonil and fenpropimorph, and the nematicides cadusafos, ethoprofos and
terbufos. The fungicides epoxiconazole, spiroxamine and difenoconazole were
detected mainly in the particulate fraction of the AAS-XAD. This behavior was
confirmed by the deposition on petri dishes. Passive air samplers can be effectively
used to measure average concentrations of pesticides at low levels in a tropical
agricultural area. \n [1] ISA: www.isa.una.ac.cr
TH017
Correlations between metallothionein, metals and fish morphometric indices
indicative of environmental contamination in an antropically impacted
estuarine lagoon in Rio de Janeiro, Brazil.
s. nogueira, Biodiversity PostGraduate Program; T. Saint'Pierre, Puc-Rio; R.A.
Hauser-Davis, Biodiversity PostGraduate Program; R.L. Ziolli, UNIRIO
Of all the environmental pollutants, metals are of particular concern due to their
potential toxic effects and their ability to bioaccumulate in aquatic ecosystems.
Metallothioneins (MT) are a validated biomarker for metal exposure in aquatic
organisms. In fish they are usually determined in the liver, since this is the main
detoxifying organ. However, recent studies indicate that metals and MT excreted in
bile can also be used as biomarkers in this context. Several reports also relate metal
contamination to changes in morphological parameters that describe environmental
interferences in organisms, such as the Hepatossomatic Index (HSI), which
identifies possible liver disorders and the Condition Factor (CF) which evaluates
the general health condition of the fish. This study determined metal concentrations
by ICP-MS and MT levels by UV-Vis spectrophotometry in muscle and liver of
Acará specimens (n=17) (Geophagus brasiliensis) from an antropically impacted
estuarine lagoon in Rio de Janeiro, Brazil. Metals in bile were also determined. The
CF and HSI were also calculated. Results show that Al and As accumulated
preferentially in muscle. MT levels followed the trend: muscle > liver > bile. Higher
MT levels in muscle are a sign of higher MT synthesis in this organ, probably due to
the preferential accumulation of some metals in muscle instead of in liver or bile.
These, in turn, presented lower MT concentrations. Statistically significant
correlations were observed between liver MT levels and Ni in liver, while muscle
MT levels correlated significantly with As and Pb in muscle. The CF was
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significantly correlated with MT levels in bile and liver and with several metals in
liver, while only with As in muscle. The HSI was also significantly correlated with
MT levels in bile, with Al and Pb in liver and with Hg in muscle. The statistical
relationships observed in this study between the CF, HSI and metals indicate that
metal contamination may influence certain morphological parameters, in
accordance with the literature, while the correlations between MT and metals are
useful in investigating environmental contamination. MT concentrations in fish bile
have corroborated with previous studies, indicating that they are adequate
biomarkers for recent metal exposure, following the same trend as hepatic
concentrations, and are useful as a novel application of an already established
biomarker in environmental monitoring programs.
TH018
Bioaccumulation of nickel and its biochemical and genotoxic effects on the
Neotropical fish Prochilodus lineatus
F.F. Palermo, Universidade Estadual de Londrina; J.D. Simonato, University of
Londrina / Physiological Sciences; C.B. Martinez, Universidade Estadual de
Londrina / Ciencias Fisiologicas
In view of the rising global demand for Ni and the corresponding potential for
increased anthropogenic inputs, it is important to develop a deeper understanding of
its effects on fish. Therefore, the aim of this study was to characterize Ni
bioaccumulation in different tissues and its effects on a Neotropical freshwater fish
(Prochilodus lineatus), focusing on antioxidant defenses, lipid peroxidation,
metallothionein levels and DNA damage. Juveniles of P. lineatus were exposed to
three concentrations of nickel (Ni): 25, 250 and 2500 µg.L-1 or only to water
(control) for periods of 24 and 96 h. The lowest Ni concentration tested was based
on the Brazilian guidelines which set as 25 µg.L-1 the maximum permitted Ni
concentration in inland waters. After exposure, fish were killed for the removal of
gills, liver, kidney and muscle samples for Ni accumulation analysis and for the
biochemical (gills and liver) and genotoxic (blood and gills cells) assays. The
results showed that Ni accumulates in the organs in in the following decreasing
order: kidney > liver > gills > muscle and that Ni accumulation also varied
according to exposure time. Metallothionein levels increased in the liver and gills
after exposure to Ni, implying that the presence of Ni in these tissues could induce
metallothionein synthesis. We also observed that Ni exposure affected antioxidant
defenses, increasing lipid peroxidation in the liver of fish exposed to Ni for 96 h at
the highest concentration tested. DNA damage increased in both blood cells and
gills of fish exposed to all Ni concentrations, indicating the genotoxic potential of
Ni to fish. We therefore concluded that Ni accumulates in various tissues and
promotes oxidative and DNA damage in P. lineatus and that the maximum
permitted Ni concentration in Brazilian natural freshwaters is not safe for this fish
species.
TH019
Occurrence and possible impact on the aquatic environment of drugs of abuse
in a Central American country as established from sewage water analysis
A. Causanilles; J. Sibaja, Universidad Nacional / IRET; E. Emke, KWR Watercycle
Research Institute; C. Ruepert, Universidad Nacional / IRET; P. de Voogt,
University of Amsterdam / IBED
Chemical analysis of waste water entering sewage treatment plants (STPs) can
provide information on the use of illicit drugs in the population connected to the
sewer system. In recent years several studies have been published in Europe in
which the daily or weekly loads of drugs of abuse transported to municipal STPs
have been determined and compared showing that a variety of illicit drugs can be
found in wastewater. In addition it has been shown that several of these compounds
are not removed by the treatment, resulting in actual discharges in to surface waters.
The present study was conducted in Costa Rica with the aim of collecting data on
occurrence of illicit drugs in wastewater and surface waters in this country and to
compare these levels with known data from Europe. To that end samples from two
different STPs that used completely different treatment processes were collected,
together with samples from nearby surface waters. In 2012 and 2014 grab samples
were collected, whereas in 2014 also seven 24h composite samples of influents
from each of the two STPs were collected. The concentrations of the illicit drugs
were determined by an analytical procedure that involved filtration, solid phase
extraction and determination by LC-Orbitrap-MS. The results showed the presence
of several illicit drugs in the influents collected, including cocaine,
benzoylecgonine, THC-COOH and codeine in the µg/L range and ritalinic acid and
methcathinone in the ng/L range.
TH020
Toxic effect of detergents in organisms of different trophic levels
A.S. Sobrino-Figueroa, Universidad Autonoma Metropolitana Iztapalapa /
Hidrobiologia Laboratorio Alejandro Villalobos
In this study an evaluation of the toxicity of 2 surfactants (alkyl lauryl sulfonate
(LAS) and lauryl dimethil (hidroxyetil) ammonium chloride) and 4 trademarks of
detergent (Ariel, Foca, Roma and Salvo) was carried out in microalgae
(Pseudokirchneriella subcapitata, Monoraphidium sp.), macrophytes (Lemna
gibba and Egeria densa), cladocerans (Daphnia magna, D. exilis, Moina
macrocopa and Simocephalus mixtus), ostracods (Cypris sp.) and fish (Danio rerio)
due to that in our country studies with these compounds are scarce. Toxicity
bioassays were carried out with duration of 48 hours for tests with cladocerans and

SETAC Europe 25th Annual Meeting Abstract Book

ostracods, and 96 hours for tests with microalgae, macrophytes and fish. The
organisms were exposed to five concentrations of each of the detergents in triplicate
(0.1, 1.0, 10, 50 and 100 and/or 100, 200, 400, 800 and 1000 mg L-1) plus one
control, without toxic. Each test at least three times was repeated. With the data
obtained lethal concentration 50 (LC50) was determined by probit method
(Probit-EPA, version 1.5) and a comparison between the LC50 and confidence
intervals was performed to evaluate the statistical significance of the differences
between the different treatments with detergents. In toxicity tests were obtained
significant differences in the response of species to detergents, P. subcapitata,
Monoraphidium sp, D. exilis and Cypris sp. were the most sensitive species and
macrophytes Lemna gibba and Egeria densa were less sensitive to these products.
The toxicity of detergents containing enzymes was superior compared with
detergents not have enzymes in its formulation. Due to the wastewater treatment is
limited and often sewage with high concentrations of detergents are discharged
directly to aquatic systems, it is important to know the potentially adverse effects of
these compounds to propose appropriate measures to reduce the risk which involves
their presence in aquatic environments.
TH021
Oxidative damage in gills and kidney and antioxidant defense system of traíra,
Hoplias malabaricus, injected with crude extract of cyanobacteria,
Radiocystis fernandoi.
M.M. Sakuragui, Federal University of Sao Carlos / Department of Physiological
Ciencies; N.E. da Silva de Souza, T. Peixoto, M.G. Paulino, D. Tavares, Federal
University of Sao Carlos / Department of Physiological Sciences; A.P. Terezan,
J.B. Fernandes, Universidade Federal de São Carlos / Quimica; A. Giani, Federal
University of Minas Gerais / Department of Botanical; M.N. Fernandes,
Univeridade Federal de Sao Carlos / Ciencias Fisiologicas
The microcystins (MCs) are toxins produced by cyanobacteria that may increase
the free radicals and induce oxidative stress in different tissues of fish. In this
context, this study evaluated the toxicity of MCs present in the crude extract of
Radiocystis fernandoi on the gills and kidney of traíra, Hoplias malabaricus. Fish
were separated in control group (SA30D, injection with saline 0.9%) and MC group
(MC30D, intraperitonial injected with MCs (100 μg kg-1 body mass) every 72h
during 30 days. After that the gills and kidney were sampled and the activity of
ethoxyresorufin O-deethylase (EROD), superoxide dismutase (SOD), catalase
(CAT), glutathione-s-transferase (GST), glutathione peroxidase (GPx) as well as
the levels of glutathione (GSH) and lipid peroxidation (LPO) were determined. No
significant changes occurred in activities of EROD, SOD and GPx and in the levels
of GSH and LPO of gills. However, the activity of GST increased in the gills. In the
kidney, the EROD activity and GSH levels decreased, the activities of SOD, CAT
and GPx increased and the activity of GST did not change. GST catalyzes the
conjugation of xenobiotics with GSH, thereby facilitating their elimination from the
cell. The increased activities of GST in the gills after prolonged exposures to MC
suggested biotransformation responses. The increased activities of SOD, CAT and
GPx and levels of LPO in the kidney indicate that the antioxidant responses was not
efficient to avoid oxidative stress in the MC group injected with crude extract of R.
fernandoi. LPO is a good biomarker of oxidative stress in the kidney after chronic
MCs contamination. Financial support: CAPES Proc. 2276/2011, CEMIG Proc.
GT346 and CNPq/INCT-TA Proc. 573949/2008-5. LPO- gills, kidney
TH023
Framework to establish water quality criteria for livestock in Brazil
S. Valente-Campos, SCHOOL OF TECHNOLOGY UNICAMP / LEAL
Laboratory of Ecotoxicology and Environmental Microbiology; D. SPRY,
ENVIRONMENTAL CANADA; J. Palhares, Embrapa; L. Rudez, Subsecretaría de
Recursos Hídricos; G.d. Umbuzeiro, FACULTY OF TECHNOLOGY -UNICAMP
/ LEAL
Water quality standards of the Brazilian regulations are based on international or
other countries data, which differ from Brazil among exposure scenarios and public
management policies. On the other hand, contradictions among quality standards in
force for the same water uses and the lack of transparency with respect to
establishment of these criteria can cause conflicts and inappropriate water resources
management.Protocols for deriving water quality criteria for drinking water and
protection of aquatic life have already been developed
(www.http://mutagen-brasil.org.br/documentos/). However, there are some gaps
regarding other uses. Cattleraising activity is the single most important contributor
to Brazilian economy.Good water-quality for livestock is essential to preserve
animal health, to ensure the supply of safe food and food production economy. The
objective of this study was to develop a framework for deriving water quality
criteria for livestock in Brazil for chemicals, to obtain subsidies for public policies,
contributing for the quality assurance of water for animals and humans. For full
water quality criteria the requirements of Canada’s protocol (CCME 1993) were
adopted. This requires at least three studies on three or more mammaliam species
and at least two in birds. However, a major shortcoming to establish water quality
criteria for livestock is the absence of toxicological data. Therefore, for provisional
criteria, the number of studies usually required was decreased, but without
compromising the evaluation quality. In cases where the minimum data set
requirements for the derivation of full water quality criteria are not met, one study
in livestock and/or nonlivestock species could be used, with the most conservative
livestock body weight/ water intake ratio.If not enough data are available for an
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provisional criteria. QSAR methods or other mathemathical models can be used to
predict the toxicity and establish water quality criteria. Acknowledgement:
FAPESP (2013/16887-4)
TH024
Antibiotic resistance and bacterial community changes in a gradient from sea
cage aquaculture in south-central Vietnam
M. Nitz Pettersson, Stockholm University / EMB; N. Hedberg, D. Warshan,
Stockholm University / Department of Ecology Environment and Plant Sciences;
M. Tedengren, Department of Ecology Envionment and Plant Sciences DEEP
Antibiotics are intensively used in the Vietnamese aquaculture industry in order to
prevent or treat diseases affecting the cultivated fish and lobster. The small-scale
family owned farms dominating the sea cage aquaculture industry are often found
close to coral reefs, providing the cages with services such as clear water and shelter
from waves. Overuse of antibiotics affects the microbial community present within
the coral by creating antibiotic resistant bacteria, adding a selective pressure that
changes the composition of the coral associated bacteria. The coral microbial
community has shown to be important for corals, serving as an immune system
supporting their resilience to external pressure. In this study we investigate the
resistance capacity of bacteria associated with the solitary free-living coral Fungia
fungites sampled within the Nha Trang Bay area in south-central Vietnam. The
antibiotics used in the survey are the three most commonly used in aquaculture in
the area (Tetracycline, Rifampicin and Vancomycine) and the antibiotic resistance
is assayed in a distance gradient with sites located at 50 m up to 2700 m away from
the sea cages. The 16s rRNA gene of 40 bacteria from 8 sites along the distance
gradient were isolated and sequenced. Antibiotic resistance test were performed on
similar strains from Bacillus pumilus and B. niabensis found at different sites along
the distance gradient. B. pumilus and B. niabensis showed antibiotic resistance at
sites located up to 660 m away from sea cages when compared to the more pristine
site at 2700 m. The resistance to antibiotics further showed to gradually increase
from 660 m to 50 m away from the farming activities, showing that the antibiotic
use does affect the coral associated bacteria found close to the sea cage aquaculture
activities. This might affect the immune system function provided for the coral,
which might give increased sensitivity to coral diseases. It has further been shown
that antibiotics can reduce the settling success among coral larvae, indicating that
the antibiotics used in aquaculture may have an impact not only the bacteria
associated with corals but also on several different species and functions found
within the coral reef ecosystem. The antibiotic use is one of many pressures added
and must be taken in to consideration with i.e. higher nutrient levels in the water
caused by the intensive feeding at the farms when investigating the coral reef
resilience.
TH025
Environmental impact of plant protection in the Norwegian catchment
Skuterud analysed with the GIS-based indicator SYNOPS
J. Strassemeyer, ral Research Centre for Cultivated Plants / Institute for Strategies
and Technology Assessment; O.M. Eklo, M. Stenrød, Bioforsk - Norwegian
Institute for Agricultural and Environmental Research; E. Solbakken, R. Lågbu,
Norwegian Forest and Landscape Institute
The use of pesticides in agriculture causes environmental risks that must be
carefully managed. On EU level various Directives and National Action Plans have
set reduction of agriculture-related pollution on the agenda. To fulfil this goal the
Norwegian Project STRAPP focuses to develop instruments aiming at the
implementation of the most cost-effective measures. The Skuterud catchment is
part of the Norwegian agricultural environmental monitoring programme. It is
located approximately 30 km southeast of Oslo. The total area of the catchment is
450 ha and main land use is agriculture with a total area of 272 ha and 51 individual
farmer fields. Since 1993, the farmers have provided field specific information
about farming practices. For this catchment the risk indicator model SYNOPS-GIS
was applied considering the spatial distribution of the surveyed spray schedules
together with an extended GIS based datasets on land use, slope, soil types and
climate. Furthermore a database on pesticides was linked giving information on
formulation, active ingredient (a.i.) content and product specific drift and run-off
mitigation requirements. SYNOPS-GIS assesses the risk of chemical plant
protection products for terrestrial and aquatic organisms. It combines use data of
pesticides with their application conditions and their inherent properties. The
predicted environmental concentration of a.i’s is calculated on a daily basis for soil,
surface waters and off field areas considering crop interception, spray drift, surface
run-off and drainage, temperature-dependent degradation in water and soil. From
the daily environmental concentrations the risk potentials are calculated as the
exposure –toxicity-ratio for five reference species in aquatic systems and five
species for terrestrial systems. Assessments of the aquatic risk were conducted on
field level and annual basis since 2004. The calculated risks were aggregated on
catchment level and risk-trends could be demonstrated. A clear decline of the risk
since 2004 could not be shown. Crop specific analysis within the catchment showed
that winter wheat, barley and spring wheat were at a similar risk level showing low
90th percentiles of the aquatic risk with values of 0.05 for winter wheat, 0,1 for
barley, 0.03 for oats and 0,08 for spring. It is planned to include possible risk
mitigation measures in the SYNOPS assessments in order to demonstrate the
impact of the measure on catchment level.
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TH026
Pentachloroanisole is not a relevant proxy for pentachlorophenol in the Arctic
environment
H. Kylin, Linköping University / Department of Thematic Studies Environmental
Change; H. Bouwman, North-West University / Environmental Sciences and
Developmen
Pentachlorophenol (PCP) is currently under evaluation for inclusion in the
Stockholm Convention (SC). Unfortunately, there are few data on PCP in
environmental samples, largely because PCP, as an ionisable compound, cannot be
included in standard analytical protocols for POPs. Often, PCP is determined after
derivatization to pentachloroanisole (PCA) which can be determined together with
other POPs. However, PCP is also undergoes microbial methylation to PCA in the
environment, and as no other sources of PCA are known it has been assumed that
PCA can be used as proxy for PCP in the environment, not least the Arctic. A
further complication interpreting environmental data is that PCP and PCA, to save
time, often are determined together as derivatization of PCP to PCA often is done
without prior separation of PCP from the PCA native to the sample. This procedure
also presupposes that PCA is a functioning proxy for PCP. Compiling data from
several sampling series of pine needle samples from low latitudes to the Arctic
shows that PCA does not function as proxy for PCP. While PCP concentrations as
expected are highest at locations where it was still in use, PCA has a northern
marine signature; the highest concentration in Europe are found along the coasts of
the Norwegian and Barents’ Seas with lower concentrations in continental locations
at similar latitudes. Regionally, the PCA concentrations are elevated at PCP
hotspots (e.g., close to chemical industries), but on a continental scale PCA
concentrations at these hotspots are low in comparison with the concentrations in
the far north. The PCA patterns are difficult to understand if conversion of PCP is
the only source of PCA to the environment. However, an increased number of
natural halogenated compounds are constantly identified. It is premature to claim
that the PCA found in the environment is, at least in part, natural, but it is
noteworthy that boreal forest soils seem particularly prone to produce halogenated
organic compounds. The high concentrations in pine needles from the coast of the
Norwegian Sea could be a consequence of a marine influence (high chloride
deposition) on the boreal soil. However, other sources, neither the northern or
Arctic seas themselves, nor unknown anthropogenic sources can be excluded at this
time. Although we feel there is enough evidence available to include PCP in the SC,
it is problematic that parts of the background for the decision is faulty.
TH027
Concentrations and risks of plant protection products for biota in Finnish
freshwaters
A. Karjalainen, ECHA-European Chemicals Agency; K. Siimes, Finnish
Environment Institute (SYKE); A. Aallonen, Ramboll Analytics Oy / Niemenkatu
Lahti; J. Mannio, Finnish Environment Institute SYKE / Centre for Sustainable
Consumption and Production
Plant protection products (PPP) are used to maximize crop yields by protecting crop
against pests, weeds and plant diseases and as growth retardants. PPPs spread to
land or used to seed treatment may end up into aquatic systems. In aquatic systems
they can be harmful for other biota as well because they have been originally
developed as poisonous to the target biota. We used solid phase extraction coupled
with mass spectrometric gas chromatography (GC/MS/MS) and ultra performance
liquid chromatography (UPLC/MS/MS) to analyze the concentrations of the PPP
active substances, their breakdown products and other biocides in surface water
samples. We compared the concentrations to environmental quality standards
(EQS) and to corresponding reference values (RV) to yield risk quotients for
contamination risk assessment. Our data correspond to years 2007-2012. Plant
protectants were observed in both lotic and lentic waters under the influence of
agriculture. Altogether 68 various compounds were observed from the 201
analyzed ones. The most frequently found compounds were phenoxy acid
herbicides. Methyl chlorophenoxy acetic acid (MCPA) was the most abundant
herbicide observed but its concentrations were below the nationally set EQS during
the whole observation period. Ten of the observed compounds exceeded the EQSs
or RVs at least once whereas the quantification limits of seven other compounds
were higher than the EQSs or RVs. Of those ten compounds four were low-dose
herbicides: metsulfuron-methyl (2008), triasulfuron (2011, 2012), sulfosulfuron
(2008) and thifensulfuron (2008). Two of the compounds, diuron and terbutryn
(2011), originated from bioside usage. Two of the compounds, furatiokarb (2009)
and malathion (2010) were used as insecticides. The origin of individual peak
concentrations of highly toxic organochlorine insecticides endosulfan and endrine
(2009) banned in many countries remained unclear. Our monitoring data and
environmental quality comparisons revealed traces of PPPs cause no extensive
harmful effects in Finnish freshwaters during our observation period. Individual
peak concentrations, however, demonstrated the need for continuing monitoring.
Sampling sites and intensities were sparse taking into consideration the typical
complex river-lake networks of thousands of lakes in Finland.
TH028
Does the discovery of a new blue mussel species in Greenland have
implications for its use in monitoring programs?
L. Bach, Aarhus University (AU), Arctic Research Centre / Department of
Bioscience; J. Strand; G. Asmund, Aarhus University / Department of Bioscience
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Arctic Research Centre
In Greenland, we have so far assumed that there was only one species of blue
mussels, Mytilus edulis. A brand new study, have now shown that there actually are
two species: Mytilus edulis and Mytilus trossulus. The range of the two species in
Greenland is unknown. As a resultwe do not know whether our previous
monitoring programs have been based on one, the other or possibly a mix of the two
species. A new study investigates the possible impacts of this discovery on
monitoring studies. We study whether there are differences in ability between the
two species to accumulate contaminants incl. metals from the Greenland
environment. Studies of the uptake and accumulation of metals in mussels collected
elsewhere in the world show indications that there may be such a difference. \n
\nGreenland has a long history of using mussels as indicator organisms for
environmental impact, that include monitoring of accumulation ofmetals in
organisms due to industrial, mining or landfill pollution. In the laboratory, mussels
are examined using chemical analyzes (ICP-MS) whereupon data are evaluated to
detect possible metal contamination.The two mussel species are so similar that it is
almost impossible to tell the difference, and as it requires genetic analyzes to know
the difference, it has not been possible to take species-specific monitoring samples.
Since the species might accumulate metals differently, it is highly likely that the
species-composition in a blue mussel sample taken for environmental monitoring
has implications for the test results and subsequent for the advice to the
environmental authorities. The results of the project do not only have importance
for monitoringof local effects of for example mining industry, but also at the
national as well as the Arctic and larger international levels and will further
contribute significantly to strengthening the knowledge base. \n
TH029
Ecotoxicological investigation of the effect of accumulation of PAH and
possible impact of dispersant in resting high arctic copepod Calanus
hyperboreus
R.D. Nørregaard, Aarhus University, DMU / DCE; K. Gustavson, Aarhus
University / Department of Bioscience Arctic Environment; E.F. Møller, Aarhus
University / Department of Bioscience Marine Diversity and Experimental
Ecology; J. Strand; Z. Tairova, Roskilde University / Life Sciences and Chemistry;
A. Mosbech, Aarhus University / Department of Bioscience Arctic Environment
Due to high lipid content and a slow metabolism, there is a higher risk of
bioaccumulation of oil compounds in Arctic copepods. There is also a concern that
the bioavailability of oil compounds is higher when oil is dispersed with
dispersants. The purpose of this project was to increase the knowledge on how the
use of dispersants on an oil spill may affect the passive uptake of PAH´s in resting
high arctic copepods using Calanus hyperboreus as a model organism To evaluate
this, resting high arctic Calanus hyperboreus was caught in Disko Bay at > 250
meters depth, November 2013, and subsequent experimental work was done at
Arctic Station at Disko Island Western Greenland. C. hyperboreus females were
incubated in phenanthrene, pyrene and benzo(a)pyrene for three days in treatments
with and without oil and dispersant.Results showed that with addition of oil and
dispersant to water, the accumulation of PAH was significantly reduced, due to the
deposition of the PAHs in the oil phase, decreasing the available PAHs for copepod
uptake, leading to a significant lower PAH accumulation in the copepods with oil
and dispersant. The observed bioconcentration factors deviated from expected
values. For benzo(a)pyrene this could be related to slow uptake kinetics, which has
been observed in previous studies for hydrophobic compounds with log Kow > 6.
For pyrene and phenanthrene, active metabolism and/or sorption to the walls of the
experimental containers and organic particles in the water phase could have
contributed to the slow uptake. Effects of the PAHs across both treatments on the
egg production were not statistically conclusive, although it is the most likely an
effect of the highly variable day-to-day egg production between individual
copepods. During the egg production the number of dead copepods was quantified
for a mortality rate over a period of 2 months. Although there was an indication that
the addition of dispersant and oil increased the mortality rate, no statistically
significant effects were found.
TH030
The use of common sculpins (Myoxocephalus scorpius) as a biomonitoring
organism for biological effects around mining sites in Greenland
R.D. Nørregaard, Aarhus University, DMU / DCE; L. Bach, Aarhus University
(AU), Arctic Research Centre / Department of Bioscience; C. Sonne, Aarhus
University / Department of Arctic Environment
The former mining areas Black Angel Pb-Zn mine in Maarmorilik (West
Greenland) and Mestersvig Pb mine (East Greenland) have caused significant metal
contamination of the marine areas of especially of Pb and Zn. In order to shed light
on the present contamination and possible effects in the fiord we initiated a range of
studies including studies on gill and liver morphology of common sculpins
(Myoxocephalus scorpius). Sculpins were caught and sampled at different stations
known to represent gradients of low, intermediate and high Pb concentrations.
Chronic lesions were observed in liver and gills which were ascribed to
concentration gradients and liver concentrations of elements. The lesions were
similar to those in literature studies for both wild and laboratory exposed sculpins
and other fish species. We suggest that beside exposure to mining-related elements,
other environmental factors such as parasites are co-factors in the development of
the observed liver and gill lesions. Therefore, sculpin liver and gill pathology is
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likely to be suitable health indicators when biomonitoring gradients of mining
activity effects; while a larger study is required to fully evaluate the relationships.
TH031
Plants influence the deposition of POPs to remote terrestrial ecosystems
H. Kylin, Linköping University / Department of Thematic Studies Environmental
Change; H. Bouwman, North-West University / School of Environmental Sciences
and Development
“Plants” have gained interest for biomonitoring of airborne POPs as they are
present in most parts of the world making sampling logistics simple. Therefore,
“plants” have been used to study global distillation or orographic cold trapping. To
interpret the data it is essential to understand the uptake process. However, “plants”
are not a single phylogenetic entity. Thus, using “plant” data to show global or
orographic distillation or deposition to remote areas is complex; different “plant”
taxa take up airborne POPs by different mechanisms. A basic difference is that
homoihydric vascular plants have hydrophobic surfaces, while poikilohydric
mosses and lichens have hydrophilic surfaces. The volatile POPs that are present
mostly in the gas phase, e.g. HCHs, show the largest discrepancies between models
and measurements. In spite of different seasonal air concentration profiles of
α-HCH and γ-HCH, the seasonal accumulation patterns in pine needles are similar,
indicating that the uptake patterns are governed by biological, not
physical-chemical processes. The seasonality of the uptake patterns strongly follow
the amount of endogenous VOCs, e.g. terpenes, in the pine needles. Calculation of
POP concentrations in vascular plants should not be done on a lipid mass basis;
much of the hydrophobic matter in the plants, “lipids”, will not be accounted for in
the lipid determination. VOCs, e.g. will evaporate during the process, and the cutin
of the cuticular membrane is a polymeric lipid that will not be extracted. The uptake
of airborne HCHs in poikilohydric mosses and lichens occurs by an entirely
different mechanisms than in homoihydric vascular plants; uptake in mosses and
lichens is governed by their hydration state. Fully hydrated both moss and lichen
contains 3-5 times higher amounts of HCHs than when desiccated. Again, lipid
determination is meaningless. Because of these factors, studies purporting to show
global distillation or cold condensation by using “plant” data are questionable and
need further clarification of biological factors involved. The temperature effect on
plant biology indicates that more POPs will be deposited to terrestrial ecosystems
with higher temperatures rather than the opposite. Climate change with longer
vegetation periods will lead to more efficient scavenging of airborne POPs in the
boreal zone.
TH032
Biomarker modulation associated with marine diesel contamination in
Icelandic scallops (Chlamys islandica): investigating the impact of an
emerging pollution in the Arctic
P. Geraudie, Akvaplan-niva AS / Petroleum and environmental group; R.
Bakkemo, Essex University; T. Milinkovitch, University of La Rochelle; h. thomas,
The Arctic sea ice cover decline, due to ongoing climate change, will ineluctably
result in the intensification of human activities in polar areas, including shipping
activities, offshore oil and gas exploration, tourism and fishery. As only marine
diesel has been allowed as shipping fuel by Norwegian authorities around Svalbard
costs, it is important to study the impact of this fuel on Arctic ecosystems.
Significant amounts of oil including marine diesel are released into the Barents Sea
due to shipping accidents or chronic leakages. Chemicals associated with oil such
as polyaromatic hydrocarbons have been shown to induce deleterious effects on
exposed organisms and ecosystems. This study investigated for the first time the
biological effects of marine diesel in Icelandic scallops (Chlamys islandica), a key
benthic species from Arctic and subarctic ecosystems. Using a seven-day
contamination protocol with three environmentally relevant concentrations of
marine diesel and a control, a suite of biomarkers related to antioxidant response,
neurotoxic effects, gonad maturation and lipid content was investigated.. A strong
inhibition of muscular acethylthiocholine activities was observed in contaminated
Icelandic scallops while a significant induction of catalase activity was observed
with a concentration-dependent manner. In addition, gonad maturation was
significantly inhibited in males exposed to the highest concentration of marine
diesel but no effect was found in females. No impact of marine diesel exposure on
lipid content was observed in Icelandic scallops. These results showed evidence of
sublethal effects of marine diesel on Icelandic scallops, with a combination of
oxidative stress, neurotoxic effects, and reproductive impairments suggesting a
significant impact on the general biology of scallops. As marine diesel was able to
affect key biological and physiological functions such as reproduction, nervous
system and oxidative stress, potential adverse effects at the population levels might
be expected. Overall, this study contributes to the better knowledge of
physiological effects of marine diesel in marine arctic species.
TH033
Bioaccumulation and toxicity of sediment-associated Triclosan in Tubifex
tubifex: A comparative study between temperate and subtropical sediments
R. Windfeld, Roskilde University / ENSPAC; D.T. Salvito, Research Institute for
Fragrance Materials (RIFM) / Dept of Environmental Science; H. Selck, Roskilde
University / Dept Environmental Social and Spatial Change
Many of the compounds used in everyday personal care products (PCPs) are
transported by waste water to the aquatic environment. Since many of these
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compounds are highly hydrophobic, they will in most cases adhere to particles in
the water column and settle in the sediment. Highly urbanized areas in South China,
without previous waste water managements, have a high environmental
concentration of PCPs such as Triclosan (TCS). Guangzhou in south China has only
recently implemented waste water treatment plants, which will decrease the
concentration of compounds entering the aquatic environment. However, the legacy
of already embedded chemicals in the river sediment is not fully understood. We
experimentally assessed bioaccumulation and biodegradation of TCS in subtropical
and temperate sediment with and without Tubifex tubifex presence. Subtropical
sediment from Guangzhou, China, and temperate sediment from Roskilde,
Denmark was spiked with TCS (0-400 ug TCS/g dw sediment) and exposed to T.
tubifex in a concentration-response setup. End-points included mortality and
reproduction. All tests (both sediments) were executed at 17 and 28 °C to assess the
importance of temperature in both regions. Results will be discussed comparing
subtropical and temperate sediment results on biodegradation of PCPs by microbial
degradation and macrofaunal biotransformation.
TH034
Acute, chronic and biochemical effects of chlorothalonil on Smilisca baudinii
and Agallychnis calidryas tadpoles
P. Obando, Universidad Nacional de Costa Rica; F. Mena, Universidad Nacional /
Instituto Regional de Estudios en Sustancias Toxicas; C. Ruepert, Universidad
Nacional / IRET; L.E. Castillo, Universidad Nacional, Costa Rica / IRET
Declines of amphibian populations have been a worldwide issue of concern for the
scientific community during the last decades. Efforts are being carried out to
elucidate factors related to those population declines. Among these factors,
pathogens, climate change and environmental pollution have been suggested as
possible causes. Regarding environmental pollutants, pesticides are considered a
major suspect. Some of these compounds are persistent in the environment and
capable of being transported long distances from their release point. In Costa Rica,
some pesticides have been detected in protected areas, far from where they have
been used and at sites where amphibian populations have declined. Information
about toxicity of pesticides used in Costa Rican agriculture to amphibians is still
scarce, mostly for native species. We ran toxicity tests with tadpoles of two Costa
Rican native species: Smilisca baudinii and Agalychnis callidryas. Acute toxicity
(96-hours static assay), chronic effects (growth and development) and biomarkers:
Cholinesterase activity (ChE), Glutathione-S transferase activity (GST) and lipid
peroxidation (LPO) were evaluated in tadpoles exposed to chlorothalonil, a
fungicide intensively used in Costa Rica. High acute toxicity: 32.3 (26.3-39.7) µg/L
to S. Baudinii and 26.6 (18.9-35.8) µg/L to A. callidryas was determined for this
fungicide. The sensitivity of both species to chlorothahalonil is even higher than
what is reported in databases for other amphibian species. Induction of GST in both
species and elevated LPO in A. callidryas were observed after exposure to
sub-lethal concentrations of chlorothalonil. Chronic exposure to sub-lethal
concentrations did not cause consistent effects in growth or development of
tadpoles. Our results demonstrate that chlorothalonil has a high acute toxicity to
native amphibian species and that low concentrations of it, can cause biochemical
responses related to oxidative stress in tadpoles.

Challenges and Opportunities in Protecting Human and
Ecosystem Health: Understanding the Fate, Transport, and
Toxicity of Wastewater-borne Contaminants (P)
TH035
A Model for Assessing the Fate of Contaminants in Constructed Wetlands
S. Al-Marri, M.Y. Al-Sulaiti, ExxonMobil Research Qatar / Water Reuse
Water management is a key focus area globally, and especially for of Qatar given its
arid environment. As such, research to develop technologies to enhance beneficial
reuse of treated industrial wastewater is recognized as a key challenge in this
region. The Water Reuse Program at ExxonMobil Research Qatar developed a
model in collaboration with Simon Fraser University (Canada) for predicting the
environmental fate of contaminants in constructed wetlands. The objective of the
model is to explore the capacity of various wetland designs to effectively and safely
remove contaminants from industrial wastewaters such that the treated water can be
reused for beneficial applications. This model provides a method to estimate the
extent to which contaminants of various kinds can be expected to be removed from
wetlands through a combination of transformation and transport processes under
various environmental conditions and wetland characteristics. The model was
constructed to represent steady-state conditions and is based on conservation of
mass principles. The model was developed for the use of Type I and Type II
chemicals. Type I chemicals include organic substances and Type II chemicals
include trace metals and inorganic substances . The model combines calculations
for (i) environmental distribution of contaminants in aquatic systems; (ii) uptake,
translocation and biotransformation of contaminants in vegetation; (iii)
bioaccumulation in aquatic biota of wetlands; and (iv) toxicity in aquatic biota.
Model inputs include wetland characteristics (e.g. compartment volumes,
dimensions, organic carbon content, biotic growth rates); environmental conditions
(e.g. Inflow& temperature); contaminant properties (e.g. molecular weight,
degradation half-lives). The model outputs include predicted concentrations in
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various wetland compartments and mass balance inventory characterizing mass
distribution and various loss processes. Simulations are provided for pyrene,
arsenic and a naphthenic acid to illustrate application. Results indicated differences
in wetlands ability to remove contaminants from wastewater. The removal
efficiency of the wetlands was high for arsenic and pyrene but much lower for
naphthenic acid. While field data are needed to confirm model predictions, the
evaluative model presented in this study provides useful insights that can guide
further studies for designing and monitoring the effectiveness of engineered
wetlands for wastewater reuse purposes.
TH036
What are the facts of the matter with sex and gender in ecotoxicology studies?
L. Parent, Télé-université / UER Science et TEchnologie; M. Boily, Université du
Québec à Montréal / Sciences biologiques; P. Brousseau, INRS Institut
ArmandFrappier; M. Fournier, Institut Armand Frappier-INRS /
Immunotoxicology Laboratory; M. Fraser, INRS Institut ArmandFrappier; S. Ritz,
Northern Ontario School of Medicine / Medical Sciences Division; C. Vaillancourt,
INRS Institut ArmandFrappier
The inclusion of sex and gender (s and g) is a significant challenge for
environmental health studies. It is important to define what we mean by s and g, to
demonstrate the added value of the data so generated when taken into account and
to develop appropriate and relevant methods from an experimental point of view.
But what about the environmental health studies conducted on animals in their
natural environment? How ecotoxicologists define s and g in their studies? How to
define the gender when working with wild animals or in the laboratory? Are these
two elements considered and named as such? How their influences are measured?
What are the reasons that make some research on a specific topic to consider them
and other not? What are the funding agencies requirements in this regard? What are
the effects of taking or not s and g into account on the results? What impacts this
consideration has on the methodological approaches used? How s and g are or aren't
integrated into the regulatory requirements in relation to bioassays, bioindicators
and biomarkers. We will try to answer those questions based on an analysis of the
scientific literature of the effect of endocrine disruptors found in personal care
products (phthalates, triclosan, bisphenol A and polyphenol) on shellfish and fish
hormonal and immune systems.
TH037
Artificial sunlight photolysis of the pharmaceuticals doxepin hydrochloride,
gabapentin and quetiapine hemifumarate as single compounds and as a
mixture
M. Herrmann, Institute of Sustainable and Environmental Chemistry; T. Reymann,
Leuphana University of Lüneburg / Institute of Sustainable and Environmental
Chemistry; O. Olsson, Leuphana University Lüneburg; K. Kuemmerer, Leuphana
University Lüneburg / Institute of Sustainable and Environmental Chemistry
The antidepressant doxepin hydrochloride (DOX), the anticonvulsant gabapentin
(GAB) and the antipsychotic quetiapine hemifumarate (QUT) are widely used
neurological drugs. They are frequently found in environmental compartments. Due
to their high consumption and chemical stability, they are not fully eliminated by
sewage treatment plants. Therefore, they are released to surface waters, like rivers,
where they are exposed to sunlight irradiation. In this study the behavior of DOX,
GAB and QUT was assessed undergoing simulated sunlight irradiation. Photolysis
experiments in aqueous media were carried out in a 1000 mL batch immersion-type
photo reactor using 800 mL of sample. For eight hours 20 mg/L of DOX, GAB,
QUT and a mixture containing each active pharmaceutical ingredient (API) was
exposed to constantly polychromatic light irradiation by means of a TXE 150 W
xenon lamp. Primary elimination was analyzed by UV-LC-MS and the degree of
mineralization by measuring non-purgeable organic carbon (NPOC) at specific
time intervals, respectively. DOX was almost primary eliminated after two hours of
irradiation. But the NPOC concentration still was only reduced by 5% after two
hours and didn’t change until the end of the experiment (eight hours). The stability
of the NPOC concentration alludes to the formation of several phototransformation
products (PTPs). Single treatment of GAB and QUT didn’t lead to any change in
parent compound or NPOC concentration. The mixture containing each API
showed slower elimination kinetics for DOX due to competing effects. DOX was
eliminated after four hours of light irradiation. The GAB and QUT concentration
remained the same during the whole process. Mineralization was not observed.
APIs followed different elimination kinetics. The mixture of APIs lead to slower
elimination due to competitive effects. Considering that the elimination of the
parent compound does not compulsory lead to mineralization, the formation of
recalcitrant PTPs is possible and should to be further investigated.
TH038
Ozonation process efficiency of selected veterinary sulfonamides (sulfadiazine
and sulfamethazine) removal. Technology risk assessment.
N.M. Lemańska-Malinowska, Environmental Biotechnology Department; Z.A.
Gajda-Meissner, Heriot-Watt University / School of Life Sciences; V.A.
Bjerkelund, Norwegian University of Science and Technology (NTNU) / Dep of
Hydraulic and Environmental Engineering
Sulfonamides (SAs) such a sulfamethazine (SMZ) and sulfadiazine (SDZ) are the
oldest chemotherapeutic agents used for antimicrobial therapy and they still play an
important role in veterinary mass treatment. Consequently, traces of these
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compounds, alone or in combinations, have been repeatedly detected in the
environment. Ozone has proven to be an economical option in water treatment
either alone or in advanced oxidation proceses in combination with hydrogen
peroxide and/or UV for removal of recalcitrant compounds.\n The aim of this study
was to compare the efficiency of selected sulphonamides oxidation by ozone in the
aqueous solution which simulates the tap water. Also the acute toxicity of SMZ and
SDZ before and after ozonation was conducted to investigate the potential
environmental risks of these sulfonamides and their reduction products may pose.
Initial concentrations of compounds used in the studies were 5 mg L-1 for both SMZ
and SDZ.\n Studies were carried out in aqueous solution, mimicking tap water, at
stable conditions: pH ~7.0, temperature18-200C and a bicarbonates concentration
of 350 mgHCO3- L-1. Ozone was applied in three different doses: 1 mgO3 L-1, 3 mgO3
L-1 and 5 mgO3 L-1. Compounds concentration was analyzed using HPLC. A ozone
dose of 5 mgO3 L-1 was needed to achieve 100 % removal of SMZ and SDZ and that
was reached within 10 seconds. Therefore this ozone concentration was selected for
the toxiological tests. Assessment of SMZ and SDZ on mobility of Daphnia magna
before and after ozonation (5 mg O3 L-1) was the aim of toxicological part of this
study. Daphnia acute toxicity tests were performed according to the OECD
guideline 202 as range finding and definitive tests. The acute tests were conducted
using seven different concentrations of samples (5-51% v/v) and blank control.
After exposure for 24 h and 48 h the immobilization rate for individuals in each
container was calculated. The 24 h and 48 h EC50 (immobilization) values were
calculated using SigmaPlot® software. Samples have been diluted in 1:2 ratio in
M7 medium. EC50 values for before ozonation (SMZ and SDZ) after 24 and 48
hours were EC5024=36.23 EC5048= 28.18 and EC5024=37.24 EC5048= 25.92
respectively. EC50 values for solution after ozonation (SMZ+O3 and SDZ+O3)
after 24 and 48 hours were EC5024=34.24 EC5048= 30,34 and EC5024= 36.23
EC5048=33.55 respectively. No significant differences in toxicity before and after
ozonation was observed.
TH039
Source and role of OH radicals in DOM-sensitized photodegradation of
bisphenol F, bisphenol S and bisphenol AF
A.O. Kondrakov; T. Glauner, Agilent Technologies / Sales Services GmbH
HewlettPackardStr Waldbronn Germany; M. Majewsky, Karlsruhe Institute of
Technology (KIT) / Engler Bunte Institut Chair of Water Chemistry and Water
Technology; A.N. Ignatev, Lomonosov Moscow State University
Public concern about the negative health effects of bisphenol A (BPA) and
subsequent legislation changes caused an intensive search on BPA alternatives.
Bisphenol F (BPF), bisphenol S (BPS) and bisphenol AF (BPAF) were considered
as analogues replacing BPA in consumer products. As a result production of BPF,
BPS and BPAF was intensified and the overall occurrence of bisphenols (BPs) in
the environment increased [1]. It was shown that BPF and BPAF exhibit estrogenic
activity, similar to that of BPA, whereas BPS is less harmful [2]. Photodegradation
in the presence of dissolved organic matter (DOM) is an important natural BPA
transformation pathway, whose rates are nearly equal to the rates of biodegradation
[3]. Unfortunately, the knowledge on the kinetic rates and mechanisms of
photodegradation of BPF, BPS and BPAF is scarce. In this work, DOM isolated
from the boggy lake Hohloh was chosen as a natural sensitizer to investigate the
photolysis of BPF, BPS and BPAF under simulated solar light. Comparison of
DOM-sensitized and direct photolysis showed that BPF and BPS were photolabile,
whereas BPAF was degraded in the presence of DOM only. Presence of Fe3+, NO3and HCO3- at concentrations typical for surface waters did not strongly affect the
photodegradation. Quenching of the reaction in the presence of isopropanol
suggests the presence of OH radical (•OH) at a concentration of 10-16 M.
Implication of an accurate mass LC/QTOF analysis revealed formation of catechols
as transformation products and suggested that hydroxylation upon •OH-attack was
the primary degradation pathway. A moderate kinetic solvent isotope effect of D2O
suggested that •OH generation primarily proceeded via the e- transfer mechanism
and ruled out the 1O2 participation. References [1] C. Liao, F. Liu, H.-B. Moon, N.
Yamashita, S. Yun, K. Kannan, Environ. Sci. & Technol. 46 (2012) 11558-11565.
[2] S. Kitamura, T. Suzuki, S. Sanoh, R. Kohta, N. Jinno, K. Sugihara, S.i.
Yoshihara, N. Fujimoto, H. Watanabe, S. Ohta, Toxicol.l Sci. 84 (2005) 249-259.
[3] Y.-P. Chin, P.L. Miller, L. Zeng, K. Cawley, L.K. Weavers, Environ. Sci. &
Technol. 38 (2004) 5888-5894.
TH040
UV photodegradation of trimipramine under different environmental
variables and chemical nature of aqueous solution - biodegradation and
LC-MSn characterization of the formed transformation products
N.D. Khaleel, Leuphana Universitat Luneburg / Institute of Sustainable and
Environmental Chemistry; O. Olsson, Leuphana University Lüneburg; K.
Kuemmerer, Leuphana University Lüneburg / Institute of Sustainable and
Environmental Chemistry
Trimipramine (TMP) is among widely used tricyclic antidepressant drugs
throughout the world. It could cause toxic effects to humans and have a high risk of
serious cardiovascular side effects; therefore it is important to study its
environmental behavior. This research focuses on the effectiveness of ultraviolet
(UV) radiation on the photodegradation of TMP, investigating the effect of
different environmental variables (initial drug concentration, experimental
temperature and solution pH) and different aqueous matrices (ultrapure, tap, surface
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and wastewater) on the photodegradation process as well as on the formed
photo-transformation products (PTPs). The degree of mineralization was studied by
following the time course of dissolved organic carbon (DOC) during
photodegradation process. Liquid chromatography coupled to ion-trap mass
spectrometry (LC–MSn) was employed to monitor and identify the formed PTPs.
Biodegradation testing of TMP and samples after the photodegradation process was
studied using two tests from the OECD series: Closed Bottle test (CBT; OECD 301
D) and Manometric Respirometry test (MRT; OECD 301 F). Photodegradation
kinetics followed first order reactions in all experiments except in wastewater
matrix, which showed second order kinetics. The rate constants ranged between
0.0004 sec-1 and 0.0013 sec-1. With regard to water type, TMP photodegradation
rate decreased in the order: surface > tap > ultrapure > wastewater. The
photodegradation process was highly dependent on the mediums’ pH, especially
because TMP solubility decreased by increasing pH. Photodegradation rate of TMP
was increased by increasing temperature or decreasing the initial drug
concentration. Comparison of the time course of TMP photodegradation by HPLC
with that of the corresponding DOC values indicates that TMP was transformed to
new PTPs without complete mineralization. The proposed phototransformation
pathway of TMP in aqueous medium was by hydroxylation mainly. Finally,
biodegradation tests revealed that neither TMP nor its PTPs were biodegradable
under the studied conditions. Toxicity studies are required to be applied for the
further characterization of the environmental and human risks due to the presence
of TMP and its PTPs in the environment. Acknowledgements: This work was
supported by the German Federal Ministry of Education and Research (Project
SAUBER+ [02WRS1280A-J]).
TH041
Photolysis of pharmaceuticals in the presence of dissolved organic matter
S.H. Norström, Umea University / Department of Chemistry; P.L. Andersson,
Umea University / Chemistry Department
Environmental pollution by pharmaceuticals is an increasing threat to aquatic
ecosystems globally. Pharmaceutical consumption is rising with the growing and
ageing human population and more intensive food production, and recent studies
have revealed pharmaceutical residues in a wide range of ecosystems and
organisms. Environmental concentrations are often low, but pharmaceuticals acting
on physiological systems are designed to have effects at low doses, and may thus
remain biologically active in aquatic systems. Pharmaceuticals are removed from
aquatic environments mainly through biodegradation, sorption to organic matter
and photolysis. Many pharmaceutical pollutants in surface waters have already
eluded the rigorous biodegradation environment of wastewater treatment plants, so
sorption to organic matter and photolysis are increasingly important removal
pathways in surface waters. Dissolved organic matter (DOM) may greatly impact
photodegradation kinetics and pathways in two ways. Through photosensitization
of DOM, the photodegradation rate of pharmaceuticals may increase indirectly, or
conversely decrease through shielding if DOM acts as a filter. Our study aimed to
investigate photolytically mediated degradation kinetics of a group of
pharmaceuticals with large structural variation under environmentally relevant
conditions. Three different matrices, two of which contained DOM (reference
materials received from IHSS) in environmentally relevant concentrations and one
which did not, were placed under an ultraviolet (UV) light source (λ>300 nm) for
up to 128 h. Samples taken at various time points were analyzed via an online
SPE/LC-MS/MS system to establish the amount of photodegradation. Preliminary
results indicate that the DOM matrices greatly affected photodegradation pathways
compared to a buffer solution. Several substances previously reported to degrade
rapidly during lab-based UV-exposure did not do so. This presentation will report
on half-lives of a large range of pharmaceuticals, which will be discussed in terms
of their molecular structures and the IHSS provided quality data for the DOM
substances.
TH042
Biocides in Swedish sewage treatment plants
M. Östman, J. Fick, E. Björn, R.H. Lindberg, M. Tysklind, Umea University /
Department of Chemistry
Biocides are wide group of compounds that include substances with antimicrobial
properties and they have a broad use in our society as preservatives, disinfectants
etc. The concern for these substances has previously mainly been potential
ecotoxicological properties. However there are several indications that these
substances might promote antibiotic resistance development in bacteria. To
understand the fate and occurrence of biocides are therefore crucial. To address this
question, sewage water and sludge from several sewage treatment plants located in
Sweden were sampled and analysed for the presence of biocides, antibiotics and
metals. Various analytical techniques including, liquid chromatography tandem
mass spectrometry (LC-MS/MS), gas chromatography mass spectrometry
(GC-MS) and inductively coupled plasma mass spectrometry (ICP-MS) were used
for quantification with labeled internal standard calibration. Extraction and
clean-up procedures included such techniques as bead beater extraction, solid phase
extraction (SPE) and gel permeation chromatography (GPC). The study included
various selected compounds, such as quaternary ammonium compounds, parabens,
triclosan, benzotriazoles, chlorhexidine, metals, antibiotics, phenols etc. Several of
the compounds were found above their respective limit of quantification (LOQ).
Quaternary ammonium compounds such as didecyldimethyl ammonium chloride
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(DDMAC), cetrimonium bromide (CTAB) and benzalkonium chloride were found
in high levels in the sludge (up to 200 ug/g d.w. sludge in some samples).
Ciprofloxacin was the most common antibiotic found in the samples and the levels
were comparable to previous Swedish studies. Understanding the occurrence and
fate of these compounds within the sewage treatment plants are important to
prevent further release into the environment. This work is part of the research
program INTERACT, funded by the Swedish Research Council for Environment,
Agricultural Sciences and Spatial Planning (FORMAS).
TH043
HPLC-DAD Method Development and Validation for hormones estrogens in
effluents
V.d. Bianchi, UFABC / CCNH; E. de Lima, Universidade Federal do ABC / Centro
de Ciencias naturais e Humanas
Estrogen hormones, such as estrone, estriol, 17-α-ethinylestradiol and β-estradiol,
are considered to be emergent pollutants, once they are not removed after usual
sewage treatment. In addition, these substances are harmful for human and
environmental health, therefore it is really important to evaluate the presence and
the concentration of these pollutants in water bodies. In order to analyze these
compounds, in this work a methodology with HPLC-DAD was developed and
validated according to ICH Q2 R1 protocol. Two different kinds of C18 columns
were applied to check which one would be better for the purpose of this work. The
mobile phase was acetonitrile and acidified water pH 3.0, 50:50 in volume, flow 1.0
mL/min, injection volume 10 μL, temperature 40°C and wavelength 281 nm. The
developed method showed great results for reprodutibility and repeatability (less
than 3%) as well as good linearity ( R² > 0.99). To check a possible interference,
caffeine was added to a mixture of these hormones, and all of them could be
efficiently separated. Therefore, the validated method is suitable for analysis of
effluent samples in a practical way. Keywords: HPLC-DAD, hormones, estrogens,
effluent
TH044
Wastewater from meat processing industry-current quality issues
M. Vojinovic MIloradov; I. Mihajlovic; M. Milanovic, Medical Faculty, University
of Novi Sad; N. Grujic Letic, Pharmacy; S. Pap, M. Brboric, University of Novi Sad
Faculty of Technical Sciences; Z. Njezic, Food Institute Novi Sad, University of
Novi Sad; N. Milic, University of Novi Sad, Faculty of Medicine / Department of
Pharmacy
Meat industry is one of the major sources of the organic pollution in the food sector.
The emission of untreated or insufficiently treated wastewater is very common in
developing countries and consequently has harmful effects to the environment.
According to that, the evaluation of wastewater status from meat processing
industry is required. In this research samples from three representative meat
companies on the territory of Serbia were collected in October 2013 and 24
physico-chemical parameters were analysed. The Standard Methods for the
Examination of Water and Wastewater were applied. In all samples required limits
of emission according to the national legislation for total suspended solids and
phosphorus were exceeded. The biochemical and chemical oxygen demand of
wastewater were 10 or even 50 times higher than the values prescribed by
Regulations of the Republic of Serbia, No. 67/2011 and 48/2012. Therefore, the
high occurrence of fats and oils in two samples were expected. The ammonia,
important and common form of nitrogen in meat wastewater, was determined
between 2.5 and 52.4 mg/L. The content of aluminium, chromium (VI) and total
phenols were under the limit of detection while chlorides ranged from 110 to 220
mg/L. According to the obtained results mostly very scarce wastewater treatment
are applied and wastewater with high content of blood, suspended solids, inorganic
salts and nutrients is discharged directly to the public sewerage or natural
recipients. The implementation of the advanced wastewater treatment plants
followed by lower water consumption and frequent effluent monitoring by national
authorities are of the utmost importance. Acknowledgement: This research has
been financially supported by Ministry of Education, Science and Technological
Development, Republic of Serbia (III46009).
TH045
Evaluating the potential of constructed wetlands for attenuating pesticide
losses from agricultural land to surface waters
A. Ramos,
A.M.Ramosa,*, V.Ioannidouc; M.J.Whelanb; R.Villaa; I.Guymerc; B.
Jeffersona aInstitute of Energy and Resource Technology, School of Energy,
Environmental and Agrifood, Cranfield University, College Road, Cranfield,
Bedfordshire, MK43 0AL,UK *a.m.ramos@cranfield.ac.uk aInstitute of Energy and
Resource Technology, School of Energy, Environmental and Agrifood, Cranfield
University, College Road, Cranfield, Bedfordshire, MK43 0AL,UK b Department of
Geography, University of Leicester c University of Warwick Some pesticides can
periodically contaminate drinking water supplies at levels which create legal
compliance challenges in Europe – particularly for substances which are difficult or
expensive to remove using conventional water treatment technologies. A wide
range of catchment management interventions have been suggested to reduce
contaminant transfers to surface water abstraction points, including the construction
of wetland systems on ditch and stream networks. Such wetlands could potentially
reduce pesticide concentrations in water via a combination of degradation, sorption
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and hydrodynamic dispersion as well as providing other benefits such as wildlife
habitat enhancement. Here, we evaluate the potential of three constructed wetlands
to attenuate pesticide concentrations and loads in the surface waters of a
commercial farm in central England. Water samples were collected at different
locations using automatic water samplers and flows were monitored continuously
using hydraulic structures (V-notch weirs and flumes). Samples were analysed
using LC-MS/MS for metaldehyde (2,4,6,8 –
tetramethyl-1,3,5,7-tetroaxcyclo-octane), a selective molluscicide which is widely
used in the UK and which is difficult to remove in typical drinking water treatment
trains. The hydraulics of solute mixing were evaluated using a series of dye tracing
studies conducted under different conditions. Preliminary results suggest very little
attenuation of pesticide fluxes during storm events, due to short residence times.
Some slow losses from the water column were observed between events when
residence times were high. The nature and significance of such processes for
catchment management are currently unknown but are expected to be relatively
minor.
TH046
Distribution of polybrominated diphenyl ethers (PBDEs) in an aquatic
ecosystem receiving effluents from a sewage treatment plant (STP) in
Tongyeong, Korea.
H. Lee, Department of Marine Environmental Engineering; G. Kim,
GYEONGSANG NATIONAL UNIVERSITY / Department of Marine
Environmental Engineering
Polybrominated diphenyl ethers (PBDEs) are a group of the most prevailing
brominated flame retardants (BFRs), and have been widely added into varieties of
household products, including textiles, furniture, and electronic equipments. In
2009, penta-BDE and octa-BDE were listed in annexed to Stockholm Convention
on new persistent organic pollutants, and thus have attracted extensive concern
worldwide. In this study, influent, effluent, and sludge were collected from a
sewage treatment (STP) in Tongyeong, Korea. Seawater, sediment, and oysters
were also collected from a recipient bay that receives effluents discharged from the
STP. These samples were then analyzed to investigate the effect of SPT effluent on
distribution of PBDEs in the local aquatic ecosystem. The concentrations of total
PBDEs (∑19PBDEs) in seawater and surface sediments were found in the range
0.33-14 ng/L and 2.2-307 ng/g dry weight, respectively. Vertical concentration of
sediment cores showed ∑19PBDEs decreased exponentially with increasing depth.
The bioconcentration factor (log BCF) exhibited a parabolic relationship with
octanol-water partition coefficients (log Kow) values for PBDEs. This result
suggests that Kow can be major factor governing bioconcentration mechanisms of
PBDE congeners.
TH047
HALOGENATED ORGANIC POLLUTANTS IN OGUN RIVER AT KARA
ABATTOIR, NEAR BERGER, LAGOS, NIGERIA
R. Alani, University of Lagos, Nigeria; B. ALO, UNIVERSITY OF LAGOS; F.
Ukoakonam, University of Lagos Nigeria / Chemistry
Ogun River, with the reservoir capacity of 690 million m3, is a significant river in
the western part of Nigeria. This river drains loads of pollutants from most parts of
the western states and empties into Lagos lagoon. Kara abattoir is one of the many
abattoirs along the river’s course. At Kara abatoir, Ogun River serves as a dump for
all abattoir wastes, and at the same time as a source of drinking water for the
animals waiting to be slaughtered. The river is equally used for domestic activities
by the residents along its bank. Consumers of the milk and meat products from the
abattoir could be at risk of food poisoning and health complications arising from
exposure to dangerous organic pollutants. Other life forms in the total ecological
community could also be at risk. Water and sediment samples were collected from
Ogun River aound Kara abattoir and analysed for Polychlorinated biphenyls
(PCBs) and organochlorine pesticides (OCPs) using gas chromatography with
electron capture detector (GC/ECD). Concentrations of PCBs in water ranged from
0.000mg/L to 0.025mg/L and from 0.012 to 0.079mg/Kg in sediments. For the
OCPs, water concentration ranged from 0.007 to 0.030mg/L and from 0.015 to
1.196mg/Kg in sediments. Lindane was found to have the highest concentration in
the sediment while PCB 52 had the highest concentrations in both water and
sediment samples.
TH048
Illicit drugs monitoring in the Turia River Basin
M. Andres Costa, Universitat de Valencia / Environmental and Food Safety
Research Group; V. Andreu, CIDE CSIC UV GV; Y. Pico, University of Valencia /
Medicine Preventive
Until now, emerging contaminants have been found in many rivers such as Ebro,
Jucar, Guadalquivir and Llobregat [1]. A recent study shows the presence of
pharmaceuticals in the Turia River Basin [2]. The aim of this research was to track
traditional and emergent illicit drugs in surface water in a typical Mediterranean
river basin. Sampling campaign was carried out in 2 periods in 2012 and 2013.
There were 22 sampling sites distributed along the river. A total of 45 metabolites
and unchanged illicit drugs that belong to amphetamines, tryptamines, piperazines,
pirrolidinophenone, arylcyclohexylamine, alkaloid, opioids and cannabinoids
groups were monitored. These compounds were extracted from 250 mL of water by
solid phase extraction and determined by liquid chromatography triple quadruple
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mass spectrometry using an electrospray ionization source in positive ionization
mode. The method detection limits ranged from 0.01 to 1.54 ng L-1 and the
recoveries from 57 to 127 %. The monitoring of these compounds in the the Turia
River Basin shows the presence of benzoylecgonine (metabolite of cocaine) in
68.2% and 18.2% at concentration up to 60.6 and 12.7 ng L-1 in 2012 and 2013
sampling campaigns, respectively. Another metabolite of cocaine is ecgonine
methyl ester and it was detected only in 2013 in 13.6% at a concentration up to
108.5 ng L-1 Also, methadone was monitored in 39.3% at a concentration up to 22.7
ng L-1 in 2012 and in all sampling points in 2013 at a concentration up to 40.1 ng
L-1. Bufotenine and 4-MeO-PCP were detected in 27.3 and 4.6 % respectively, at
concentrations ranging from 3.84 to 66.8 ng L-1 for bufotenine and 37.6 ng L-1 for
4-MeO-PCP. In 2013 bufotenine was not detected but 4-MeO-PCP was at
concentration up to 7.6 ng L-1 in 4.6%. Acknowledgements This work has been
supported by the Spanish Ministry of Economy and Competitiveness trough the
project SCARCE-CDS 2009-0065, CGL 2011-29703-C02-01 and CGL
2011-29703-C02-02. MJ Andrés Costa also acknowledges to this Ministry the FPI
grant to perform her PhD. References [1] Kuzmanovic M, Ginebreda A, Petrovic
M, Barceló D. Risk assessment based prioritization of 200 organic micropollutants
in 4 Iberian rivers. Sci Total Environ 503-504 (2015) 289-299. [2] Carmona E,
Andreu V, Pico Y. Occurrence of acidic pharmaceuticals and personal care
products in Turia River Basin: from waste to drinking water. Sci Total Environ 484
(2014) 53-63.
TH049
Monitoring of the genotoxicity and endocrine disrupting activity of Vistula
river in the vicinity of Warsaw in Poland.
A. Zgadzaj, Medical University of Warsaw / Department of Environmental Health
Sciences; A. Skrzypczak, Environmental Health Sciences; J. Giebultowicz,
Medical University of Warsaw / Department of Bioanalysis and Drugs Analysis; G.
Nalecz-Jawecki, Medical University of Warsaw
Monitoring of the impact of wastewater from large agglomerations on local surface
water is important to understand the influence of urban areas on the environment.
Evaluation of the level of mutagens and endocrine disruptors in surface water is
particularly important to determine the risk of disturbances in the homeostasis of
ecosystem. In this research the water samples were obtained from Vistula (the
largest Polish river) in the vicinity of Warsaw, the capital of Poland. Five sampling
points were located upstream and downstream from the outlet of the main Warsaw
wastewater treatment plant. The samples have been collected every quarter over
two years. The genotoxicity of all samples was assessed by the umu-test according
to the ISO 13829 protocol with Salmonella typhimurium TA1535/pSK1002 as the
test organism and by the Ames Microplate Format Mutagenicity AssayTM with five
bacteria strains. Both tests were performed with and without metabolic activation.
The estrogenic and androgenic agonist and antagonist activities of tested samples
were evaluated by the XenoScreen XL YES/YAS assay using Saccharomyces
cerevisiae strains with human estrogen and androgen receptors. The results of
umu-test show significant changes in the genotoxicity of samples during the year
which may be related to the water level of the Vistula river. The most genotoxic
were the samples from the first sampling point situated downstream from the
wastewater treatment plant. Moreover these samples were mutagenic for almost the
whole duration of the experiment and the genotoxicity of the samples gradually
decreased in the next downstream sampling points. The microplate version of Ames
test was found to be inappropriate in case of this study because of ambiguous
results. The XenoScreen XL YES/YAS assay show no estrogenic or androgenic
agonistic and antagonistic activities of the water samples. This project was funded
by The National Science Centre, NCN (2011/03/B/NZ7/00751).
TH050
Pharmaceuticals and personal care products in the Turia River Basin
E. Carmona, University of Valencia / Environmental and Food Safety Research
Group Department of Food Chemistry and Nutrition Faculty of Pharmacy
University of Valencia; A.N. Fernandes, Institute of Chemistry; V. Andreu, CIDE
CSIC UV GV; Y. Pico, University of Valencia / Medicine Preventive
The term “emerging pollutants” stands for the substances that are released in the
environment for which currently no regulations are established for their
environmental monitoring. Their occurrence is reported worldwide in a range of
aquatic environments, such as lakes, rivers, freshwater catchments, estuaries,
reservoirs and marine waters. However, there are still few studies on their
occurrence, levels and distribution in River Basins from Spain. This study is aimed
at contributing information on the occurrence of pharmaceuticals and personal care
products in the Turia River Basin, a typical Mediterranean River heavily affected
by drought. Selected contaminants include more than 40 pharmaceuticals, 5
personal care products and two illicit drugs. These substances were determined with
an Agilent Technologies HPLC linked with a Triple Quad LC/MS in positive and
negative ion mode testing the application of NH4F as salt in the mobile phase to
improve the sensitivity. The optimal mobile phase was a gradient of 5mM
Ammonium fluoride in water (mobile phase A) and 5mM Ammonium fluoride in
methanol (mobile phase B) at a flow rate of 0.2mL/min with a gradient that starts
with 30% of mobile phase B and increase until 95% at minute 12 and remains 13
minutes. The analytes were extracted from 250 mL of water by solid-phase
extraction using Strata-X cartridges, eluted with methanol, evaporated and
dissolved in 250 µL of methanol. This procedure provides acceptable recoveries
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(>70%) and relative standard deviation (RSDs < 20 %) at the limits of
quantification, which are in the low ppb range ensuring sensitivity enough. Some of
the studied compounds were detect at low amounts in the analysed water, which
establish the real environmental occurrence of these potential contaminants. Further
research will be devoted to characterize their sources and source pathways as well
as to define and quantify processes that determine their transport and fate through
the Turia River and to identify potential ecologic effects.
TH051
Ecotoxicological risk of the seasonal bisphenol A concentration in the Danube
along Novi Sad, Serbia
M. Milanovic, Medical Faculty, University of Novi Sad; J. Radonic, Faculty of
Technical Sciences; M.M. Turk Sekulic, Department of Environmental
Engineering and Occupational Safety and Health; M. Vojinovic MIloradov; I.
Mihajlovic; J. Sudji, University of Novi Sad / Faculty of Medicine; N. Grujic Letic,
Pharmacy; N. Milošević, University of Novi Sad / Faculty of Medicine; N. Milic,
University of Novi Sad, Faculty of Medicine / Department of Pharmacy
Bisphenol A (BPA), as an organic compound extensively used in daily life
products,has been receiving the increasing attention due to the
endocrine-modulating property to interfere with hormonal action and with the
human cell functions mainly through the interaction with specific receptors.The
presence of this synthetic estrogen in the environment is associated with a range of
health disorders such as fertility problems, obesity, especially in children and
adolescents, disrupted pancreatic b-cell and thyroid hormone function,
cardiovascular disorders and increased carcinogenic risk. Despite its short half-life
of about 0.5-5 days in the aquatic environment, the constant release into the surface
water through direct discharge of municipal and industrial wastewater makes BPA
a pseudo-persistent pollutant in the environment. According to all, the aim of the
study was to monitor seasonal BPA concentrations and to assess the potential
ecological risks during a one-year period. The surface water samples were collected
in dark amber glass bottles at eight representative locations along the Danube of the
Novi Sad municipality, Serbia, during autumn, winter, spring and summer under
the comparable meteorological conditions at all sites for each sample at the depth of
2 m. After the preconcentration step using Bond ElutPlexa type of cartridges, the
seasonal concentrations of BPA were measured by the gas chromatography-mass
spectrometry. Although, BPA was only detected in two samples in winter due to the
weather conditions, high frequency of the detection was observed in autumn, spring
and summer at significantly high concentration levels up to 692.6 ng/L.The
environmental risk assessment was evaluated by comparing the 95th percentile of
the measured environmental concentration for each sampling site and the predicted
no-effect concentration (0.06 µg/L for BPA) in order to evaluate the BPA adverse
effects on the Danube surface water. The calculated ratio ranged from 0.68 to 11.54
and the risk quotient was above 1 at seven locations. It can be concluded that the
aquatic environment along the Danube of the point at the 1255 km, is not
sufficiently protected from the adverse effects to the BPA exposure at the
established water concentrations. Acknowledgement: This research has been
financially supported by Ministry of Education, Science and Technological
Development, Republic of Serbia (III46009) and NATO Science for Peace Project
ESP.EAP.SFP 984087.
TH052
Effects of non-specific binding on the biotransformation rate of hydrophobic
chemicals on an in vitro metabolism assay using rat liver S9 fraction
H.J. Lee; J. Kwon, Korea University / Division of Environmental Science and
Ecological Engineering; B.I. Escher, Helmholtz Centre for Environmental
Research GmbH - UFZ / Cell Toxicology
Enzymatic transformation of highly hydrophobic compounds is amongst the most
important factors modulating their persistence and bioaccumulation potential. It is
well-known that hydrophobic chemicals strongly sorb to cellular matrices and this
sorption affect their bioavailability. Physiologically-based pharmacokinetic models
used for the derivation of whole-body bioaccumulation factor require the
bioavailable fraction for enzymatic degradation. However, little is known about
how enzyme kinetics is influenced by cellular binding or sorption. In order to
elucidate effects of non-specific sorption, we measured apparent enzymatic kinetics
in an in vitro assay using four hydrophobic polycyclic aromatic hydrocarbons
(PAHs), phenanthrene, anthracene, pyrene and benzo[a]pyrene, as model
compounds and S9 mixture isolated from rat liver as a model enzyme mixture. In
addition, bovine serum albumin (BSA) was selected as non-metabolically active
protein in order to investigate effects of protein binding. Rate constants were
derived from measuring the depletion of parent PAHs over time. For
benzo(a)pyrene, the rate constant was also calculated by measuring the formation of
phase I metabolite to confirm the results from the parent depletion method.
Apparent enzyme kinetics at various experimental conditions showed thatindicates
that non-specifically bound compounds are also available for enzymatic
degradation. Experimental data were explained best by a new model including
kinetic exchanges between non-specifically sorbed form and solute bound to
metabolically active sites. The results provide an important insight in the evaluation
of bioaccumulation potential using PBPK modeling.
TH053
Pesticide residues in agricultural soil of Vojvodina Province, Serbia
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S. Lazic; D. Sunjka; I. Milovanovic, University of Novi Sad Institute for Food
Technologies; M. Manojlovic, S. VUkovic, University of Novi Sad Faculty of
Agriculture; P. Jovanov, Institute of Food Technology in Novi Sad
Modern agriculture depends to a large extent on pesticides used for control of
weeds, diseases and pests, in an effort to reduce or eliminate yield losses and
preserve high product quality. Their prolonged use involves the risk of their
retention and accumulation in the environment, so the analysis of these compounds
has become an important part of the monitoring program. The aim of this study was
to evaluate the presence of pesticide residues in soil under intensive agricultural
production. The survey was conducted at 34 conventional farms in Vojvodina
Province, the main agricultural area in the Republic of Serbia. In total, 60 soil
samples from fields with different history of farming practices were analyzed.
Samples were collected from surface (0–30 cm) soil layer. Soil samples were mixed
and the average samples of 500 g were formed and transferred to the laboratory.
Laboratory samples of 100 g were air-dried, milled, sieved and analyzed. Extraction
and clean-up procedure was carried out using modified QuEChERS method. For
pesticides quantification gas chromatographic separation with MS detection
(Agilent Technologies GC-MS 7890 A Series, coupled with 5975C mass selective
detector and HP 5 MS column) and high performance liquid chromatography with
diode array detection (Agilent HPLC 1100 system and an Agilent Zorbax C18
column) were used. The performance characteristics of the method were established
by validation procedures employing assays with standard solutions, sample blanks
and spiked samples. Linearity, matrix effect, accuracy, precision, limits of detection
and of quantification were determined. The suitability of this method was assessed
based on its performance characteristics. The obtained results indicated that all
validation parameters were satisfactory and the method was applied on real soil
samples. Results of the investigated soil samples showed the presence of pesticide
residues from different classes - sulfonylureas, triazines and chloroacetanilides
herbicides, triazoles fungicides, as well as some insecticides. This research was
carried out in the framework of the IPA project cross bording cooperation
Serbia-Croatia and project III43005 funded by Serbian Ministry of Education,
Sciences and Technological Development.
TH054
Presence of the insecticide permethrin in indoor environment
S. Papini, Secretaria municial de Saúde de São Paulo / Supervisão Técnica de Saúde
JabaquaraVila Mariana; L.E. Nakagawa, Instituto Biologico / Laboratório de
Toxicologia; C.M. Nascimento, A.R. Costa, R. Polatto, Instituto Biologico / Center
for Research and Environmental Protection Development
Pyrethroids insecticides are commonly used to control insects in residential homes
in Brazil. Although pyrethroids offer lower toxicity to human and there are few
reports of non-occupational poisonings, these insecticides may cause acute
neurotoxic and immunotoxic effects, endocrine disruption and possible human
carcinogens too. In addition, more frequent diseases such as allergies and
respiratory problems are reported after application of these insecticides, especially
in children and the elderly. Pyrethroids can remain for long time in indoor
environment, since, unlike the ground, there is no microbial diversity to degrade the
product. Therefore, the indoor residential environment has been a potential
exposure for human by pyrethroids, mainly because its use has increased. In this
study we evaluated the persistence of the insecticide permethrin in a house test.
Permethrin is of low to moderate persistence in the soil, with half-live between 30
and 38 days, being biodegraded by wide variety of edaphic microorganisms. A
commercial product of the insecticide permethrin (emulsifiable concentrate,
38.4%) was applied in aluminium foils on the floor of a house test. Soon after the
application and after 14 and 28 days, the aluminum foils were collected and the
insecticide was extracted using ultrasonication in acetonitrile and quantified by
high performance liquid chromatography. There was not degradation the
insecticide permethrin 14 and 28 days after application. One hundred percent of the
applied product remained in aluminum foil during this period. The results show
prolonged persistence the product in an indoor environment where the people spend
most of their time, especially children and the elderly. It is important understand the
half-live of pyrethroids when applied indoor to reliable assessment of the actual risk
of exposure. Support FAPESP 2013/17822-3
TH055
Seasonal Occurrence, Distribution and Ecological Risk Assessment of
Multiple Classes of UV Filters in Marine Sediments
T.M. Mei Po Mirabelle, H. Leung, B.K. Kwan, K. Ng, City University of Hong
Kong / Biology and Chemistry; N. Yamashita, National Institute of Advanced
Industrial Science / Emtech; S. Taniyasu, AIST / Institute for Environmental Mngt
Technology; P. Lam, City University of Hong Kong / Department of Biology &
Chemistry; M.B. Murphy, University of Hong Kong / Dept of Biology Chemistry
Organic ultraviolet (UV) filters are common ingredients in personal care products
such as sunscreens and cosmetics to protect human skin against sunburn by
absorbing UV radiation; they can also be used to improve product stability. These
compounds can enter the aquatic environment through recreational activities and
via wastewater treatment plants. The increasing incorporation of organic UV filters
into products has raised concern about their potential environmental impacts, but
the occurrence and risks of these compounds in the marine environment are not well
understood. This study aims to (1) develop quantitative analytical methods for the
simultaneous multiclass determination of 11 commonly-used UV filters (4-MBC,
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BMDM, BP-1, BP-3, BP-8, EHS, HMS, IAMC, OMC, OC and OD-PADA) in
sediment, (2) determine their occurrence and distribution in samples collected in
Hong Kong and in Tokyo Bay, and (3) conduct a preliminary environmental risk
assessment of these compounds in the marine environment. In Hong Kong, seven of
the 11 target UV filters were detected in the samples, with median concentrations
ranging from < LOD to 21 ng/g dw. Generally, the detection frequencies of UV
filters were higher in the wet season than in the dry season, and BMDM, BP-1,
BP-8 and EHMC showed detection frequencies >50%. Composition profiles in
Hong Kong and Tokyo Bay showed that BMDM, EHMC and ODPABA were the
predominant compounds in sediment samples accounting for more than 60% of the
total UV filter occurrence, while all of the benzophenone derivatives accounted for
< 35%, likely due to their relatively lower estimated soil organic carbon partition
coefficients (log Koc) values (benzophenone-derivatives: 2.8-3.8; other detectable
compounds: 4.4-6.8). Probabilistic ecological risk assessment showed that the
likelihood of EHMC causing toxic effects on reproduction in snails was over 84%
and 32% using toxicity thresholds based on data for two species, suggesting
potential risks of UV filters to benthic organisms as well as possible wider effects
on the marine food web.
TH056
Nutrient, metal, microbial and pharmaceutical runoff losses following treated
sewage sludge application to an Irish grassland soil: a rainfall simulation
study
D.P. Peyton, Teagasc Environment Research Centre / Environmental Research;
M.G. Healy, NUI Galway / Civil Engineering Co Galway; M. Danaher, H.
Cantwell, Teagasc the Irish Agriculture and Food Development Authority / Food
Research Centre Ashtown Co Dublin; G.T. Fleming, NUI Galway / Microbiology
Co Galway; J. Grant, Teagasc the Irish Agriculture and Food Development
Authority / Food Research Centre Ashtown Co Dublin; D. Wall, Teagasc the Irish
Agriculture and Food Development Authority / Environment Research Centre
Johnstown Castle Co Wexford; L. Morrison, NUI Galway / Earth and Ocean
Sciences Co Galway; M. Cormican, NUI Galway / School of Medicine Co Galway;
O. Fenton, Teagasc the Irish Agriculture and Food Development Authority /
Environment Research Centre Johnstown Castle Co Wexford
Treated sewage sludge (“biosolids”) may be applied to agricultural land as an
organic fertiliser, as it offers an excellent source of nutrients and metals required for
plant and crop growth. Due to the increasing awareness among the public and
scientific community regarding the possible risks to the environment and human
health, the application of biosolids to land as a fertilizer has come under increased
scrutiny in recent times. While there are many benefits accruing from the land
application of biosolids, any nutrient recovery must be considered against possible
adverse impacts associated with their reuse. The aim of this study was to quantify
the loss of nutrients (phosphorus and nitrogen), metals (copper, nickel, lead, zinc,
cadmium, chromium, aluminium, iron and manganese), faecal and total coliforms,
and emerging pharmaceuticals (triclosan and triclocarbon), under controlled,
in-field conditions during and after successive rainfall simulation events. Four
types of biosolids (two types of anaerobically digested biosolids, one sourced from
the UK and the other from Ireland; lime stabilised and thermally dried biosolids)
were surface applied to replicated (at n=5) hydraulically isolated micro-plots, each
0.9 m long x 0.4 m wide. Prior to application, the biosolids and plots were fully
characterised for nutrient, metal, microbiological and pharmaceutical parameters of
interest. Rainfall with an intensity of 11 mm hr-1 was applied to each plot using a
portable multi-drop rainfall simulator, over three successive 30 min rainfall events
at three time intervals of 24, 48 and 360 hr from the time of application (all plots
were covered between rainfall events using rain-out shelters). Runoff water samples
were collected and fully characterised. The flow-weighted mean concentrations
(FWMC) measured in the surface runoff indicated that nutrient losses, while high,
were similar to other organic wastes, metal concentrations were well below their
respective drinking water limits, and faecal coliforms did not persist as long, and
were lower than untreated cattle slurry. The FWMC measured in this study
represented a ‘worst case’ scenario for potential losses, but further buffering is
possible further down the transfer continuum. Pharmaceutical testing of surface
runoff is currently on-going and may be decisive in determining whether biosolids
may be safely applied to land. Keywords: Biosolids; surface runoff, contaminants,
rainfall simulator
TH057
Assessment of the vermicomposting process applied to sewage sludge by
monitoring of the compost quality and immune responses of earthworms
A.B. Rorat, Institute of Environmental Engineering, CUT, Poland; H. SULEIMAN,
PRES Lille University North of France / Czestochowa University of Technology /
LGCgE University of Lille 1 / Institute of Environmental Engineering; M.
KACPRZAK, Czestochowa University of Technology / Institute of Environmental
Engineering; B. PLYTYCZ, Jagiellonian University / Institute of Zoology; F.
VANDENBULCKE, LGCgE, Universite de Lille 1 / LGCgE EA Univ Lille
Fonctionnement des Ecosystèmes Terrestres Anthropisés Cité Scientifique SN
Rdc F Villeneuve dAscq France
Eisenia andrei, Eisenia fetida and Dendrobaena veneta are test annelid species, that
play a major role in many ecotoxicological, biological and genetic studies. These
species showed the abbility to inhabit polluted areas and many studies indicated
their abbility to accumulate pollutants, such as Metallic Trace Elements (MTEs).
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They also change the bioavailability of metals for plants, which may constitute a
risk but also a great interest when employing these capacities in the treatment of the
sewage sludge through vermicomposting process. This eco-technique is a
non-expensive and rapid method of biodegradation of organic wastes, inter alia
sewage sludge, commonly used in developing countries. The quality of the product
can be assessed using agronomic parameters, while immune and defense
parameters can be measured as stress biomarkers. Aims of this work were: 1) to
segregate worms coming from mixed colonies using DNA barcoding and
fluorophores fingerprinting, 2) to assess the influence of pollutants on immune
system (gene expression and immunocyte sub-populations, 3) to assess the quality
of the product by measuring physical and chemical parameters. Earthworms were
segragated into three separated groups basing on DNA barcoding and selected
fluorophores were tested as non-invasively retrieved biomarkers allowing
distinction between morphologically similar composting earthworm species.
Riboflavin, coelomocytes (amoebocytes/eleocytes) composition and particular
gene expression levels were selected as biomarkers of stress useful in
biomonitoring of vermicomposting process. Applied technique has led to
valorization of sewage sludge, by changing their physical and chemical properties
and obtained product can be considered for future applications as fertilizer.
TH058
Bio-physico-chemical behavior of photocrosslinked silicone acrylates
S. OUALI, Y. LOUIS, P. GERMAIN, R. GOURDON, V. DESJARDIN, INSA de
Lyon / Laboratory of Civil and Environmental Engineering
Photocrosslinked silicone acrylates are used for a broad variety of applications,
such as photocurable coatings, printing inks and adhesives, which all require the use
of a photoinitiator (PI). As an UV PI, Darocur 1173
(2-Hydroxy-2-methyl-1-phenyl-propan-1-one) is widely available and well
investigated. However, the environmental issue is the possible dispersion of
chemicals both during the use and at the end of life of the product. Although the PI
reprensents only a minor part of the formulation, this emission process is closely
related to the migration of these molecules. In fact, the most severe requirements
regarding migration properties are imposed only on UV curable printing inks for
food packaging applications and for pharmaceutical products. Regarding the end of
life, the behavior of silicone in wastewater treatment plants and landfills has been
poorly studied and their possible environmental impact is not known. Furthermore,
to our knowledge no studies have been published on the behavior and fate of
photocrosslinked silicone acrylates. Thus, the aim of this work was firstly to
synthesize photocrosslinked silicone acrylates elastomers, then to assess the release
of PI by leaching test. Finally to assess the biodegradation process of elastomers
and PI over time under aerobic and anaerobic controlled conditions. Laboratory
experiments were conducted in order to simulate the end of life conditions for
silicone acrylates, whether in wastewater treatment plants or in landfills. Both
physico-chemical and molecular biological techniques (molecular fingerprint
TTGE and qPCR) were used to study the effect of elastomers on bacterial and
fungal communities under the tested conditions. The results show that the PI is a
very mobile compound, almost all of the amount used to synthesize the elastomers
was released after 10 days of experiments. Silicone elastomers and the PI are not
biodegraded in anaerobic conditions but they inhibit the biodegradation process.
Under aerobic conditions the PI was totally biodegraded and used as a carbon
source contrary to the silicone elastomer. This study provide information that
contribute to the assessment of their possible fate and environmental impacts during
their use and at their end of life. This methodology may be used to evaluate
alternative photoinitiators in the objective to substitute the potentially toxic
photoinitiators such as Darocur 1173 by more environmentally friendly
formulations.

Contaminants of Emerging Concern in Food Webs: Impacts
on Non-Target Organisms (P)
TH059
Accumulation and depuration of per- and polyfluorinated compounds from
bottom sediment by a freshwater amphipod (Gammarus spp.): assessment of
exposure routes, accumulation and depuration kinetics
D. Bertin, Irstea / Water MALY Ecotoxicology Laboratory; M.P. Babut, Irstea /
Water; G. Munoz, LPTCEPOC 5805 CNRS / UMR EPOC LPTC; P. Labadie, H.
Budzinski, University of Bordeaux / UMR EPOC Equipe LPTC
Long chain perfluoroalkyl acids, sulfonates and a few precursors have been found
in water, sediment, benthic invertebrates (oligochaetes, chironomids, gammarids
etc.) and fish from the Rhone River downstream of an industrial platform using an
array of fluorotelomers and other fluorinated compounds. Among the investigated
species, gammarids appear as one of the most contaminated, with concentrations
similar or above those displayed by oligochaetes. These taxa have rather different
life traits: whereas oligochaetes spend their whole life in sediment and feed on
highly decomposed organic matter, gammarids are rather pelagic and detritivorous
shredders. In order to better understand how gammarids are contaminated, the
objectives of the study were (i) to identify the exposure routes for Gammarus spp.
and (ii) to describe the accumulation and depuration kinetics in this taxon.
Contaminated field sediment was collected in the Rhone River, sieved and
homogenized, and disposed in aquaria. Gammarus spp. were collected at a
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reference site, acclimated in the laboratory, and added to the aquaria, along with
alder leaves. After 21 days of exposure, the gammarids were transferred to clean
(water-only) aquaria and allowed to depurate for 21 days. An array of about 25 perand polyfluorinated compounds (PFASs) were measured at different exposure and
depuration times. Although the steady state was not achieved at the end of the
exposure period, it was possible to determine uptake rates (ku). Depuration rates (ke)
were also determined, and appear to be dependent on the perfluoralkyl chain length.
Overall this experiment allowed drawing a tentative conceptual model of PFASs
transfer from sediment to leaves and gammarids in the aquaria, suggesting an
important role of biofilms at the leaves’ surface. Nevertheless, the gammarids
sampled in the field at the site where sediments were collected for the experiments
were much more contaminated than those exposed in the laboratory, suggesting that
other exposure routes might be involved.
TH060
Bioaccumulation of perfluoroalkyl compounds by benthic invertebrates and
fish downstream of an industrial platform in the Rhone River (France)
M.P. Babut, Irstea / Water; P. Labadie, University of Bordeaux / UMR EPOC
Equipe LPTC; D. Bertin, Irstea / Water MALY Ecotoxicology Laboratory; G.
Munoz, LPTCEPOC 5805 CNRS / UMR EPOC LPTC; H. Budzinski, University of
Bordeaux / UMR EPOC Equipe LPTC
Following a screening study at the Rhone watershed scale addressing fish
contamination in 2009-2010, a research focusing on the trophic networks of three
cyprinid fish species (Barbus barbus, Gobio gobio, Rutilus rutilus) is being
implemented since 2011 in the Rhone River, downstream of major per- and
polyfluoroalkyl (PFASs) industrial sources. The study aims to describe the
contamination pattern and its variations through the respective food-webs, and
identify environmental and biological factors, as well as chemicals’ properties,
contributing to these variations. Surface sediment, benthic invertebrates (12 taxa)
and fish (47 individuals in total) were collected between October 2011 and June
2013, prepared and analyzed for PFASs, d13C, and d15N. Stomach contents were
also characterized, whenever possible. The biota to sediment accumulation factors
(BSAFs) for C7 to C11 perfluorinated carboxylic derivatives and C8 perfluorinated
sulfonates were determined on the basis of invertebrates contamination data. Fish
contamination was influenced by PFASs characteristics, fish feeding behavior, and
might be also influenced by their physiology. In the case of barbel (B. barbus,) for
some PFASs young fish were significantly more contaminated than adult ones,
while for other compounds adults were more contaminated, though not
significantly except for PFTeDA (perfluorotetradecanoic acid). Biomagnification
factors (BMFs) were determined for two pairs of predator-prey, namely gudgeon
(G. gobio) - chironomids, and barbel – gammarids. PFNA (perfluorononanoic
acid), PFUnDA (perfluoroundecanoic acid), PFTrDA (perfluorotridecanoic acid),
PFOS (perfluorooctane sulfonate) and FOSA (Perfluorooctane sulfonamide) BMFs
were clearly above 1 for gudgeons, much higher than for barbels, because
concentrations in chironomids were lower than in gammarids. These BMFs
estimates were based on concentrations measured in fish dorsal muscles, leading to
an overestimation of BMF values. This would not change the conclusion for
gudgeon BMFs; conversely for PFASs having less than 11 perfluorinated carbons
the biomagnification in barbels appears more uncertain. Trophic magnification
factors for both trophic networks will also be presented.
TH061
ASSESSING HNS CONTAMINATION IN NW PORTUGUESE
ESTUARIES: CHEMICAL LEVELS AND BIOMARKER RESPONSES IN
PLATICHTHYS FLESUS
A. Rocha; C. Teixeira, CIIMAR; C. R Almeida, CIIMAR Interdisciplinary Centre
of Marine and Environmental Research; M. P Basto, CIIMAR CIMAR and
Sciences Faculty of University of Porto; M. Ferreira, CIIMAR Interdisciplinary
Centre of Marine and Environmental Research; L. Guimaraes, CIIMAR University
of Porto / METOX Coastal and Marine Environmental Toxicology; M.
Reis-Henriques, CIIMAR Interdisciplinary Centre of Marine and Environmental
Research
The maritime transportation of hazardous and noxious substances (HNS) has
increased over the last decades. The substances can be more toxic than oils and are
often more hazardous due to their different physical and chemical properties. Thus,
the increased awareness and concern focused on understanding their environmental
fate and toxicological effects. The aim of this study was to increase knowledge on
contamination by HNS in NW Portuguese estuaries of Minho and Douro rivers. For
that, HNS levels were determined in water, sediments and tissues of the flounder
(Platichthys flesus) and biomarker responses were evaluated in the fish liver.
Samples were collected in the spring of 2014. Twenty five HNS, including
chloroform, toluene, tetrachloroethylene, ethylbenzene and xylene, were measured
in water, sediments and in flounder’s tissue using solid-phase micro-extraction and
gas chromatography with ion trap mass spectrometric detection. Metals and PAHs
were also analysed as the presence of both contaminants has been previously
reported in sediments of both estuaries. Several biomarkers were evaluated,
namely, ethoxyresorufin-O-deethylase (EROD), glutathione-s-transferase (GST),
catalase (CAT), glutathione reductase (GR), glutathione peroxidase (GPx) and
superoxide dismutase (SOD) activities, lipid peroxidation (LPO) and oxidation of
proteins (PCO). The obtained results were compared with previously reported data.
In flounder of both estuaries, a considerable decrease in the activity of antioxidant
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enzymes and the levels of lipid peroxidation was registered, in comparison with
data from previous years, suggesting amelioration of habitat’s environmental
conditions. Correlations between biomarkers data and HNS levels provided
important information on baseline situation of the study area and potential
biological effects of HNS on this sentinel species. Keywords: HNS, flounder,
biomonitoring, ecological risk assessment Acknowledgments: This work was
funded by the Project ECORISK (reference NORTE-07-0124FEDER-000055)
within the SR&TD Integrated Program MARVALOR - Building research and
innovation capacity for improved management and valorization of marine
resources, supported by the Programa Operacional Regional do Norte (ON.2 – O
Novo Norte) and by the European Regional Development Fund; and by the
Portuguese Foundation for Science and Technology (FCT) through the project
PTDC /AAG-MAA/2405/2012, the COMPETE program
FCOMP-01-0124-FEDER-027808 and PEst-C/MAR/LA0015/2013.
TH062
HNS CONTAMINATION IN THE NW PORTUGUESE COAST:
BACKGROUND CHEMICAL AND BIOMARKER LEVELS
C. Teixeira, CIIMAR; A.C. Rocha, CIIMAR University of Porto; M. Ferreira,
CIIMAR Interdisciplinary Centre of Marine and Environmental Research; L.
Guimaraes, CIIMAR University of Porto / METOX Coastal and Marine
Environmental Toxicology; M.A. Reis-Henriques, CIIMAR University of Porto;
M.C. Basto, CIIMAR and Faculdade de Ciências da Universidade do Porto; C.R.
Almeida, CIIMAR University of Porto
The accidents during maritime transport resulting in oil and hazardous and noxious
substances (HNS) spills are a major concern at global scale. Assessment of fate and
potential associated impacts of HNS poses additional challenges in that they may
have a range of possible pathways or fates once released into the marine
environment. The ECORISK project aims to assess the present situation of water,
sediments and biota contamination by HNS in NW Portuguese coastal ecosystems
in order to make an ecological risk assessment of these contaminants. Twenty five
HNS were screened in water, sediments and mussels (Mytilus sp.) collected along
the NW Portuguese coast. Samples were collected in spring of 2014 in six marine
beaches. HNS were measured using solid-phase micro-extraction and gas
chromatography with ion trap mass spectrometric detection. Additionally,
biomarkers of exposure to contaminants (glutathione-s-transferase, catalase,
glutathione reductase, glutathione peroxidase and superoxide dismutase activities;
and levels of lipid peroxidation and oxidation of proteins) were evaluated in
mussel’s digestive gland. Toluene and tetrachloroethylene were the compounds
detected in higher concentrations in water and sediment samples, respectively.
Significant differences in biomarker levels were observed between the sampling
sites. Comparing to previous data, there was a significant decrease in the activity of
antioxidant enzymes and in the levels of lipid peroxidation in mussel’s digestive
gland. Possible relations of biological data with contaminants’ levels in water,
sediment and mussel tissues will provide important information regarding the
baseline situation of the study area and potential biological effects, and will be
further discussed in this communication. Acknowledgments: This work was funded
by the Project ECORISK (reference NORTE-07-0124FEDER-000055) within the
SR&TD Integrated Program MARVALOR - Building research and innovation
capacity for improved management and valorization of marine resources, supported
by the Programa Operacional Regional do Norte (ON.2 – O Novo Norte) and by the
European Regional Development Fund.
TH063
Potential of carbamazepine as inducer/inhibitor for pesticide toxicity
J. Jeon, Changwon National University / Environmental Engineering; N. Park,
Changwon National University / Department of Environmental Engineering; H.
Jang, Changwon National University; A. Rösch, Eawag / Environmental
Chemistry; J. Ra, GIST / Environmental Science and Engineering; J. Hollender,
Eawag / Environmental Chemistry
A biologically degradable compound can be transformed by various kinds of
enzymes whereas an enzyme species can metabolize diverse chemical moieties.
Considering biota is exposed to multiple substances which are transformed
enzymatically, substances can interfere with others’ transformation pathways or
kinetics (i.e. toxicokinetics). Thus, enzyme-multiple substances interactions should
be investigated to extend our understanding of chemical effects by such
environmentally relevant exposure (i.e., mixture toxicity). Carbamazepine is
known as a substrate of cytochrome P450s (e.g., 3A4, 1A2), as well as an inducer
(e.g., of 2B6) but also inhibitor (e.g., of 2C19). These P450s are also involved in
transformations of pesticides such as diazinon, azoxystrobin, and fipronil whose
transformation is critical for bioactivation or detoxification. For exploring
interaction of enzymes with multiple compounds, an in-vitro enzyme incubation
setup using trout liver homogenate was established. In the present study, in-vitro
transformation products of carbamazepine and pesticides formed in the homogenate
were identified for the single compounds with suspect/non-target screening method
using high resolution mass spectrometry. Then, the enzyme incubations with binary
chemical mixtures were conducted to assess the potential of carbamazepine as an
inducer/inhibitor of P450 (so as to regulate bioactivation/detoxification process).
TH064
Interactive effects of salinity and an antidepressant on Carcinus maenas
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A.P. Rodrigues, CIIMAR / METOX Coastal and Marine Environmental
Toxicology; L. Santos, Faculty of Engineering - University of Porto / Chemical
Engineering; I.O. Abreu, C. Monteiro, CIIMAR Interdisciplinary Centre of
Marine and Environmental Research; M.T. Oliva-Teles, C. Delerue-Matos,
REQUIMTE; S.R. Mesquita, Center of Marine and Environmental Research
CIIMAR / METOX Coastal and Marine Environmental Toxicology; L.
Guimaraes, CIIMAR University of Porto / METOX Coastal and Marine
Environmental Toxicology
Often estuarine organisms suffer the simultaneous impact of man–made chemicals
and natural stressors. Although, this usually results in occurrence of synergistic
and/or antagonistic interactions, limited information is yet available on such
combined effects have been described. This study, thus, investigated the combined
effects of sertraline (SERT) and salinity on bioaccumulation and biomarkers of
neurotransmission, antioxidant defences, and oxidative damage of Carcinus
maenas. The biomarkers employed were related to the mode of action (MoA) of
SERT and to cellular processes influenced by salinity stress, and provided a link
between physiological changes and possible ecological consequences. These
biomarkers are widely recognised as useful early-warning tools to evaluate
environmental contamination. The effects of two environmentally realistic
concentrations of SERT were assessed at two salinity levels: brackish water (BW)
and seawater (SW). Significant accumulation of SERT was only found in crabs
exposed in SW. Synergism and antagonism were identified for biomarkers of
cholinergic neurotransmission, antioxidant defences, and oxidative damage. The
biomarkers tested appear to be more sensitive than common regulatory endpoints
like survival, growth or reproduction in daphnids. Different interactions (synergism
and antagonism) between salinity and SERT were found. Differences were also
observed for interactions involving low and high SERT concentrations. The results
support the urgent need for multiple stressors evaluations, involving emerging
contaminants of concern and natural stressors associated to global climate changes,
to improve ecological risk assessment for these chemicals. This work was funded
by Project ECORISK (reference NORTE-07-0124FEDER-000055) within the
SR&TD Integrated Program MARVALOR - Building research and innovation
capacity for improved management and valorisation of marine resources, supported
by the Programa Operacional Regional do Norte (ON.2 – O Novo Norte) and by the
European Regional Development Fund; and by the Portuguese Foundation for
Science and Technology (FCT) through project PEst-C/MAR/LA0015/2013.
TH065
Effluent from an NSAID-manufacturing plant in Mexico induces genotoxicity
on Cyprinus carpio
L.M. Gomez-Olivan, Universidad Autónoma del Estado de México, Fac. de /
Facultad de Química; N. SanJuan-Reyes, O. Dublán-García, Universidad
Autonoma del Estado de Mexico / Facultad de Química; M. Galar-Martinez,
Laboratory of Aquatic Toxicology Department of Pharmacy; S. Garcia-Medina,
National School of Biological Sciences, IPN. / Laboratory of Aquatic Toxicology,
Department of Pharmacy,; H. Islas-Flores, Instituto Politecnico Nacional / Escuela
Nacional de Ciencias Biológicas
The pharmaceutical industry generates large quantities of wastewater varying in
characteristics and concentration as a function of the manufacturing process used
and the year season. These effluents originate mainly as a result of machinery and,
in addition to residues of the pharmaceutical products manufactured (as
nonsteroidal antiinflammatory), also contain other kinds of compounds used in the
cleaning process, including solvents (ethanol) and detergents such as sodium
dodecylbenzene sulfonate (SDBS). There are some evidence that these products
generates reactive oxygen species, causing lipid, protein, and deoxyribonucleic acid
damages, by the mechanism of oxidative stress. The aim of this study is to evaluate
the genotoxicity induced by an effluent from an NSAID-manufacturing plant in
Mexico on Cyprinus carpio. Initially, industrial effluent was sampled and obtention
and aclimatation of Cyprinus carpio was conducted. The median lethal
concentration (LC50) and subsequently the lowest observed adverse effect level
(LOAEL) were determined. Sublethal study of the organisms (genotoxicity test)
was realized using LOAEL. Exposure times were 12, 24, 48 , 72 and 96 h. The
damage was evaluated using the comet (Tice et al., 2000) and micronucleus assay
(Albertini et al., 2000; Lindberg et al., 2007). The LC50 obtained was of 1.173 %.
Results shows a significant increase with respect to the control group (p< 0.05)
after 24 h exposure in the comet and micronucleus assay. In conclusion this
industrial effluent induces genotoxicity on Cyprinus carpio.
TH066
Evaluation of toxicity induced by hospital wastewater effluent on Cyprinus
carpio
L.M. Gomez-Olivan, Universidad Autónoma del Estado de México, Fac. de /
Facultad de Química; N. Neri-Cruz, O. Dublán-García, Universidad Autonoma del
Estado de Mexico / Facultad de Química; M. Galar-Martinez, Laboratory of
Aquatic Toxicology Department of Pharmacy; S. Garcia-Medina, National School
of Biological Sciences, IPN. / Laboratory of Aquatic Toxicology, Department of
Pharmacy,; H. Islas-Flores, Instituto Politecnico Nacional / Escuela Nacional de
Ciencias Biológicas
The very wide range of activities performed by hospitals (care, diagnostics,
hygiene, maintenance, research) lead them to use a great variety of potentially
ecotoxic substances, such as surfactants, disinfectants, and pharmaceuticals. The
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contact of these pollutants with aquatic ecosystems leads to a risk directly related to
the existence of hazardous substances that could have potential negative effects on
biological balance of natural environments. This study aimed to determine
oxidative stress induced on the common carp Cyprinus carpio by effluent from a
hospital in Mexico. The median lethal concentration (LC50) and subsequently the
lowest observed adverse effect level (LOAEL) were determined. Carp were
exposed to the latter value (0.5%) for different exposure periods (24, 48, 72 and 96
h) and the following biomarkers were evaluated in gill, brain, liver and blood:
hydroperoxide content (HPC), malondialdehyde content (MDA), protein carbonyl
content (PCC), and the activity of the superoxidant enzymes superoxide dismutase
(SOD) and catalase (CAT). Statistically significant increases with respect to the
control group (P< 0.05) were observed in HPC, LPX and PCC particularly in gill,
liver and brain of effluent-exposed specimens. SOD and CAT activity in liver and
brain also increased with respect to the control group. This particular hospital
effluent is therefore concluded to induce oxidative stress on C. carpio, this damage
being most evident in gill, liver and brain.
TH067
A survey of benthic sediment contaminants in reaches of the Columbia River
Estuary based on channel sedimentation characteristics
T.D. Counihan, United States Geological Survey; I.R. Waite, US Geological
Survey; E.B. Nilsen, US Geological Survey / ORWSC; J. Hardiman, USGS; E.
Elias, United States Geological Survey; G. Gelfenbaum, Untied States Geological
Survey
While previous studies have documented contaminants in fish, sediments, water,
and wildlife, few specifics are known about the spatial distribution of contaminants
in the Columbia River Estuary (CRE). Our study goal was to characterize sediment
contaminant detections and concentrations in reaches of the CRE that were
concurrently being sampled to assess contaminants in water, invertebrates, fish, and
osprey (Pandion haliaetus) eggs. Our objectives were to develop a survey design
based on sedimentation characteristics and then assess whether sediment grain size,
total organic carbon (TOC), and contaminant concentrations and detections varied
between areas with different sedimentation characteristics. We used a sediment
transport model to predict sedimentation characteristics of three 16 km river
reaches in the CRE. We then compartmentalized the modeled change in bed mass
after a two week simulation to define sampling strata (strata) with depositional,
stable, or erosional conditions. We collected and analyzed bottom sediments to
assess whether substrate composition, organic matter composition, and
contaminant concentrations and detections varied among strata within and between
the reaches. We observed differences in grain size fractions between strata within
and between reaches. We found that the fine sediment fraction was positively
correlated with TOC. Contaminant concentrations were statistically different
between depositional vs. erosional strata for the industrial compounds, personal
care products and polycyclic aromatic hydrocarbons class (Indus-PCP-PAH). We
also observed significant differences between strata in the number of detections of
Indus-PCP-PAH (depositional vs. erosional; stable vs. erosional) and for the flame
retardants, polychlorinated biphenyls, and pesticides class (depositional vs.
erosional, depositional vs. stable). When we estimated mean contaminant
concentrations by reach, we observed higher contaminant concentrations in the
furthest downstream reach with a decreasing trend in the two upstream reaches.
Contaminant survey designs that account for sedimentation characteristics could
increase the probability that sampling is allocated to areas likely to be
contaminated.
TH068
Assessment of organochlorine pesticides and PCBs in a multi matrix system
from estuarine and its near-coastal areas of Argentina
P.M. Ondarza, Universidad Nacional de Mar del Plata / Lab de Ecotoxicología y
Contaminación Ambiental Depto Ciencias Marinas; L.B. Scenna, Instituto de
Investigaciones Marinas y Costeras CONICET-Universidad Nacional de Mar del
Plata / Lab Ecotoxicología y Contaminación Ambiental Depto Ciencias Marinas;
V. Shimabukuro, Mar Del Plata National University; F.L. Lo Nostro, UBA &
CONICET / PhD. Research assistant and teaching ass.; K.S. Miglioranza,
University of Mar Del Plata / Lab of Ecotoxicology and Environmental Pollution
Estuaries are productive ecosystems exposed to an increasing pollution due to
anthropogenic activities. The Bahía Blanca estuary (38º45´S-62º20´W) is one of the
most economically important areas in Argentina, with an intensive agriculture
production, commercial harbors and petro-chemicals industries. The environmental
behavior of organochlorine pesticides (OCPs) and polychlorinated biphenyls
(PCBs) in different biotic and abiotic matrixes was assessed in Rosales harbor (RH,
inner site) and Pehuencó beach (PB, outside) of this estuary. OCPs and PCBs levels
in water (N=12), suspended particulate matter (SPM, N=12), bottom sediments
(BS, N=10), and the most abundant crab Cyrtograpsus angulatus (Varunidae)
(N=18) were determined by GC-ECD. Concentrations are reported as ng/L in
water, ng/g dry wt in SPM and BS, and ng/g wet wt in crab tissues. Water samples
showed a predominance of OCPs in both sampling sites (3.7). SPM from PB
presented a OCPs/PCBs ratio >1 (2.7) while those from RH was < 1 (0.4). BS from
RH presented higher levels of OCPs and PCBs than PB. The pollutant levels in
SPM were 200 and 80 times higher than BS in RH and PB, respectively. The
highest OCPs concentrations were found in muscle samples (24.5-25.4) followed
by gills (7.1-22.1) and hepatopancreas (4.3-8.1) of female crabs from PB, while
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males showed the following distribution: gills (3.8) >hepatopancreas (4.3) >muscle
(1.5). OCPs levels in males from RH decrease with the increment of the carapace
width with the major difference in hepatopancreas of organisms with >30 mm (4.8)
and < 25 mm (8.3), showing a dilution effect of pollutants. In all samples analyzed,
endosulfans represented up to 70% of OCPs, with a a-/b-isomers ratio >1. This
pattern indicates the technical mixture application for agricultural proposes, until
their recently ban in Argentina. Enrichment in endosulfan sulfate was found in
hepatopancreas of crabs in both sampling sites, suggesting the metabolism of the
parent isomers in these organisms. The pollutants profile observed in crab tissues
were similar to those found in water and BS, showing that C. angulatus is a suitable
biomonitor for organic pollutants. This study revealed that land use in surrounding
areas represents current sources of OCPs and PCBs to Bahía Blanca estuary.
Consequently, future long-term monitoring programs in coastal areas are necessary
in order to reduce the impact from agriculture and industrial activities on non-target
communities.
TH069
Formation and occurrence of the pyrethroid degradation product 3-PBA in
urban environments
J. Richards, University of California Riverside / Environmental Science; W. Jiang,
California Environmental Protection Agency / Department of Pesticide Regulation;
J. Gan, University of California, Riverside / Department of Environmental Science
Pesticides are used in urban environments to control the populations of undesirable
organisms such as ants and termites. The most intensive urban pesticide use occurs
in areas like Southern California with a large human population density and a
climate that allows pest species to be active almost year-round. For example, over
3.5 million pounds of pesticide active ingredients were applied to urban
environments in California during 2012. In California, urban insecticide use is
dominated by pyrethroids. While the occurrence of pyrethroid parent compounds
has been widely documented in urban watersheds, the occurrence and formation of
their degradation products has largely been ignored, even though their common
metabolite 3-phenoxybenzoic acid (3-PBA) is a known endocrine disrupting
compound. In this study, the formation of 3PBA was investigated by spiking
concrete slabs with three different formulations containing permethrin and the
concentration of 3-PBA in runoff was determined. The occurrence of 3PBA in
urban waterways was also determined by collecting runoff samples from 6
locations in southern California, as well as in urban streams. Rapid transformation
of concrete applied permethrin to 3-PBA was observed with 3-PBA levels in runoff
exceeding 100 µg L-1 even 3 months after the initial application. Similarly, the
occurrence of 3-PBA in urbanized waterways was found to be widespread. These
findings suggest that concrete surfaces may play an important role in the
transformation of organic compounds, and that the inclusion of pesticide
degradation products, such as 3-PBA, should be considered in monitoring and risk
assessment in the future.
TH070
Pyrethroid-Induced Oxidative Stress in a Model Social Insect
L.J. Jenson, Entomology; D. Swale, Vanderbilt Medical Center / Anesthesiology;
M.J. Lydy, Southern Illinois University-Carbondale / Center for Fisheries
Aquaculture and Aquatic Sciences; T.D. Anderson, Virginia Tech / Entomology
The honey bee (Apis mellifera L.) is the most widely managed crop pollinator in the
United States providing the agricultural industry with the economic viability
needed to satisfy the food and fiber needs of society. The annual losses of managed
bee colonies are an enormous financial burden on the apiculture and agriculture
industries. A perceived problem for the reduce number of bee colonies is the
excessive use of agricultural and urban insecticides. Pyrethroid insecticides elicit
oxidative stress via the unregulated accumulation of the reactive oxygen species in
model insects. In turn, these reactive oxygen species can reduce
immunocompetence, reproductive quality, and longevity in the insect. There are
several gaps in our knowledge with respect to the effects of pyrethroid
insecticide-mediated oxidative stress tolerance in bees. The ATP-sensitive
potassium channels (KATP) are a member of the inward-rectifying potassium
channel (Kir) family that provide cellular protection against oxidative stress. These
KATP channels function as cellular osmoregulators to restore membrane potentials
and to eliminate reactive oxygen species that accumulate during oxidative stress.
Here, we will present the physiological mechanisms responsible for regulating
oxidative-stress in bees following pyrethroid insecticide exposures. The
KATP-mediated regulation of oxidative stress in pyrethroid-treated and -untreated
bee genotypes will be reported using a classical pharmacological approach with Kir
channel activating and deactivating compounds. We will discuss the use of these
data to advance our understanding of the effects of insecticide exposures on bees,
and the mechanisms that protect bees against these stressors in an effort to improve
the health and productivity of bee colonies.
TH071
Are neonicotinoids a threat for leaf litter breakdown? A laboratory approach
with leaf shredding invertebrates
D. Englert, Institute for Environmental Sciences / Institute for Environmental
Sciences; M. Link, Universität Koblenz-Landau / Institute for Environmental
Sciences; J.P. Zubrod, Institute for Environmental Sciences University of
Koblenz-Landau / Institute for Environmental Sciences; R. Schulz, University of
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Koblenz-Landau / Institute for Environmental Sciences; M. Bundschuh,
Department of Aquatic Sciences and Assessment Swedish University of
Agricultural Sciences / Department of Aquatic Sciences and Assessment
Neonicotinoids are registered in over 120 countries for use against herbivorous
insects in agriculture, horticulture, forestry, and tree nursery. Due to their extensive
application and chemical properties, neonicotinoids are susceptible to be
transported into surface waters via various pathways. There they might pose a threat
to non-target species and associated ecosystem functions, such as the breakdown of
leaf litter. This particular ecosystem function is critical in providing energy for local
as well as downstream communities. To assess for potential risks of three
frequently used neonicotinoid insecticides (imidacloprid, thiacloprid and
acetamiprid) in this process, Gammarus fossarum (Amphipoda) and Cheatopteryx
villosa (Trichoptera), two key leaf-shredding macroinvertebrates, were chosen as
test species. These organisms were exposed to a range of neonicotinoid
concentrations using their leaf consumption as endpoint. All experiments revealed a
concentration-dependent decrease in the response variable, while the amphipod G.
fossarum was 3 to 9 times more sensitive towards neonicotinoid exposure than the
insect larvae C. villosa. Furthermore, when comparing the effective concentrations
causing 20% reduction in feeding (EC20; expressed as μmol/L), thiacloprid was –
irrespective of the species investigated – the most toxic neonicotinoid. Moreover,
for Gammarus, all three EC20 (1.7 to 3.6 μg/L) were in the range of field
concentrations. Therefore, the present study indicates a risk for the leaf litter
breakdown mediated by invertebrates, which might restrict the energy availability
(in the form of feces) e.g. for collectors. Such implications may consequently
reduce the prey availability for aquatic (e.g. fish) and – following the emergence of
insects – terrestrial predators (e.g. spiders, birds, bats).
TH072
Dietary exposure may increase the toxicity of roxithromycin in zebrafish
(Danio rerio)
J. Sohn, Seoul National University; S. Lee, Seoul National University / School of
Public Health; H. Shin, Seoul Nation University; C. Kim, School of Public Health,
Seoul National University; D. Jung, Seoul National School / Institute of Health and
Environment; K. Choi, Seoul National University / School of Public Health
Among various chemical exposure pathways, especially dietary exposure is one of
the most important exposure pathways of bioaccumulative chemicals to aquatic
organisms. However, studies involving dietary exposure have rarely been
conducted for pharmaceuticals. Roxithromycin (RTM) is a widely detected
antibiotic in aquatic environment, and is suspected for bioaccumulation. We
conducted a food web exposure study on RTM in zebrafish (Danio rerio)
employing Artemia nauplii as a feed. Zebrafish were exposed via water only
(Group A) or via both water and food (Group B). Water concentrations were
determined at 0.05, 0.5, or 5 mg/L following preliminary range finding tests.
Dietary exposure was conducted using Artemia that were exposed to RTM at the
same concentration for 24 hours after hatch. During exposure period, zebrafish
were sampled on days 7 and 14, and were measured for molecular level markers of
exposure to RTM. Transcription of sod1 gene in liver tissue of zebrafish in Group
B, showed positive trends both on day 7 and day 14. However, there were no
significant differences in the transcription of sod1 gene in Group A. Transcription
of cyp1a gene was up-regulated in Group B on day 14, also the transcription of
cyp1a in Group B was significantly increased at 5mg/L. However there were no
significant change in Group A. The transcription of cyp3a4 gene in liver tissue of
zebrafish was up-regulated on day 7 in Group A. In brain, positive trends of ache
gene transcription was found in Group B on day 7 but the difference disappeared on
day 14. Overall, our results show that RTM can be transferred to fish through
dietary exposure, and increase the adverse effects in fish. Food web exposure or
secondary poisoning of pharmaceuticals should be considered in risk assessment of
pharmaceuticals in aquatic environment.

Emerging Contaminants in the Marine Environment:
Presence, Effects, Regulation (P)
TH073
Mapping of emerging and legacy polyfluorinated substances in sediment and
investigation of their water-suspended sediment partitioning in a macro-tidal
highly turbid estuary (Gironde, SW France)
G. Munoz, LPTCEPOC 5805 CNRS / UMR EPOC LPTC; H. Budzinski, P.
Labadie, University of Bordeaux / UMR EPOC Equipe LPTC
Polyfluorinated substances (PFASs) are man-made chemicals that have been in use
since the 1950s due to their excellent tensioactive properties. However, several
PFASs have been reported to exhibit persistent, bioaccumulative and toxic
properties; hence the interest in the analysis of these compounds in all
environmental media. However, data for estuarine environments are scarce.
Estuaries are complex systems, located at the land/sea interface, and are therefore of
primary concern as regards the transfer of micropollutants to marine and coastal
ecosystems. In this context, the 2014 HALOGIR campaign aimed at better
understanding the ecodynamics of halogenated contaminants of emerging concern,
including PFASs, in a macro-tidal highly turbid estuary. Located in the South West
of France, the Gironde estuary was selected as our study site because of its
ecological value, being home to a large number of diadromous and anadromous
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fish, and the last known spawning site of the European sturgeon. The purpose of the
present work was (i) to determine the PFAS contamination levels in the Gironde
estuary, targeting both legacy and emerging compounds, (ii) to investigate the
physico-chemical factors controlling PFAS levels in the water column (dissolved
phase and suspended particulate matter (SPM)), and (iii) to extend and deepen
knowledge of the physico-chemical factors controlling PFAS sedimentary
accumulation. The sampling strategy consisted in a South-to-North transect,
following a salinity gradient from the confluence of the Garonne and Dordogne
rivers to the mouth of the estuary at Pointe-du-Verdon. A fine sediment deposition
area, located approximately 25 to 50 km West to the mouth of the estuary, was also
included in our survey to perform preliminary assessment of the PFAS transfer
from the Gironde estuary to the Bay of Biscay continental shelf. The HALOGIR
campaign took place in early September 2014 and targeted 23 sampling locations.
Subsurface and bottom water samples, as well as bottom sediment samples, were
collected at each site. At the same time, 13 additional sediment samples were
collected at low tide across tidal mudflats, on both banks of the estuary. Preliminary
results indicate that PFASs were ubiquitous in the dissolved phase, 16/26
investigated PFASs being reported at sub ng.L-1 levels. Following PFAS analysis of
SPM and sediment samples, the influence of environmental variables on PFAS
levels, patterns and partitioning will also be evaluated.
TH074
Occurrence and concentrations of benzotriazole UV stabilizers in sediments
from industrialized coastal regions, South Korea
M. Rani, Korea Institute of Ocean Science and Technology; S. Hong, Korea
Institute of Ocean Science and Technology / Oil and POPs research group; M. Jang,
Korea Institute of Ocean Science and Technology / oil and POPs reserch group
OPRG; G. Han, Korea Ocean Research and Development Institute / Oil and POPs
research group; Y. Song, Korea Institute of Ocean Science and Technology; W.
Shim, Korea Institute of Ocean Science and Technology / Oil and POPs research
group
Benzotriazole UV stabilizers (BUVSs) are a class of plastic additives that are used
in polypropylene and ABS (Acrylonitril, Butadiene and Styrene) copolymer
products, which in turn are employed in building, automobile and consumer
materials. Among several BUVSs,
2-(3-t-butyl-2-hydroxy-5-methylphenyl)-5-chlorobenzotriazole (UV-326),
2,4-di-t-butyl-6-(5-chloro-2Hbenzotriazole-2-yl) phenol (UV-327),
2-(2H-benzotriazole-2yl)-4,6-di-t-pentylphenol (UV-328) are commonly used and
toxic to animals (alterations in sex hormones, developmental effects etc.). The
2-(2H-benzotriazol-2-yl)-4,6-bis(1,1-dimethylethyl)-phenol (UV-320) is
prohibited from production, usage and import, because of its potential for
bioaccumulation and toxicities to liver and other tissues in laboratory mammals.
However, environmental data on these compounds are still very limited. Therefore,
level and distribution of these BUVs were investigated in sediments (n=84) from
two highly industrialized coastal regions in South Korea i.e. Ulsan (n=47) and
Busan (n=37) with different characteristics (i.e., population and potential source in
the catchment). Their frequent detection ranged from n.d.-174 (UV-320), n.d.-168
(UV-326), n.d.-139 (UV-327) and 0.1-168 ng/g dw (UV-328) indicated widespread
use. The overall average concentration was highest for UV-320 (19.2±34 ng/g dw)
followed by UV-328(14.6±26 ng/g dw), UV-327(8.9±19 ng/g dw) and
UV-326(6.9±22 ng/g dw) pointed out concern for possibly affecting the vital
activities of the marine animals via BUVs. The concentration of BUVSs was higher
in Ulsan than that of Busan. Industries followed by harbor and river discharge can
be recognized as BUVs input sources to marine environment. At both regions, the
BUVSs concentrations showed a negative gradient from land (source) toward
offshore region, indicating land based activities are the main source of BUVSs to
the marine environment. Widespread detection of these contaminants of emerging
concern in marine sediments suggests that these chemicals have the potential to
migrate out of consumer products and enter the outdoor environment.
TH075
FABRIC PHASE SORPTIVE EXTRACTION (FPSE) FOLLOWED BY
UHPLC FOR THE ANALYSIS OF UV STABILIZERS IN AQUEOUS
SAMPLES FROM GRAN CANARIA ISLAND (SPAIN)
S. Montesdeoca-Esponda, Departamento de Química; R. Guedes-Alonso,
Universidad de Las Palmas de Gran Canaria / Chemistry; Z. Sosa-Ferrera,
Universidad de Las Palmas de Gran Canaria / Departamento de Química; A. Kabir,
Universidad de Las Palmas de Gran Canaria; K.G. Furton, Florida International
University; J. Santana-Rodriguez, Universidad de Las Palmas de Gran Canaria /
Departamento de Química
Fabric phase sorptive extraction (FPSE) is a novel sample preparation technique
developed by Kabir and Furton [1]. FPSE is a highly sensitive, fast, efficient and
solvent minimized sample preparation approach [2] that integrates the advantages
of sol–gel derived hybrid inorganic-organic sorbents and the flexible, permeable
and rich surface chemistry of cellulose fabric. FPSE media contains approximately
400 times higher sorbent loading than SPME fibers, providing better extraction
efficiencies. Moreover it is a cheap device that can be reused and do not suffer from
coating damage, often encountered in SPME fibers or stir bars. Unlike SPME or
other microextraction techniques, FPSE mimics solid phase extraction (SPE) by
allowing permeation of aqueous sample matrix through its extraction media,
resulting in a near-exhaustive extraction (with very high absolute recovery of
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analytes) in a short period of time. Benzotriazole UV filters are a group of
compounds added not only in sunscreen but also in variety of personal care
products, which present negative effects over aquatic systems. They are mutagenic
in bacterial systems and toxic in plants and can exert adverse effects on the
fecundity and reproduction of fish [3]. We optimized the extraction of seven
benzotriazole UV filters evaluating three different FPSE sorbent chemistries
(polyethyleneglycol, polytetrahydrofuran and polydimethyldiphenylsiloxane). All
the parameters involved in the extraction were tested, such as extraction time,
desorption time, desorption solvent and ionic strength. The extraction procedure
was followed by ultra-high pressure liquid chromatography with mass spectrometry
detection. Once optimized the sample preparation and analysis procedure, the
analytical parameters were evaluated and it was applied to determine the presence
of seven benzotriazole based UV filters in aqueous samples from Gran Canaria
Island (Spain). [1] A. Kabir, K.G. Furton, Fabric phase sorptive extractors (FPSE),
US Patent Application: 14,216,121, March 17, 2014. [2] R. Kumar, Gaurav, Heena,
A.K. Malik, A. Kabir, K.G. Furton. Journal of Chromatography A, 1359 (2014) 16–
25. [3] M.E. Balmer, H.R. Buser, M.D. Müller, T. Poiger, Environmental Science
and Technology, 39 (2005) 953-962.
TH076
Occurrence of PFAS in the European eel (Anguilla anguilla) from the Loire
estuary (France)
M. Couderc, Universite de Nantes; l. poirier, MMS EA; A.
ZALOUK-VERGNOUX, Univeristé de Nantes; A. Kamari, Universite de Nantes;
I. Blanchet-Letrouve, MMS EA; P. Marchand, A. Venisseau, ONIRIS /
LABERCA; B. Veyrand, ONIRIS; C. Mouneyrac, Université Catholique de lOuest
/ MMS EA; B. Le Bizec, ONIRIS / LABERCA
The perfluorinated and polyfluorinated alkyl substances (PFAS) are largely used as
additives for the production of fluoropolymers and as surfactants in industrial and
consumer products. The PFAS were basic components in the production of carpets,
textiles, paper and packaging products. For these emerging contaminants, the Water
Framework Directive of the European Commission has set environmental quality
standards (EQS) in surface waters (river, lake, transitional and coastal) in 2013. The
EQS are the concentrations of pollutant(s) in water, sediment or biota which should
not be exceeded in order to protect human health and environment. Among the
potential indicator species, the eel may be used. The European eel has specific
physiological and behavioral characteristics favorable for the use as chemical
sentinel species. As eel pollution profiles were shown to be significantly different
along a river at small and large-scale, it would be a valuable fingerprint of the
chemical pressure of a specific site, particularly for the lipophilic chemicals.
Furthermore since 1950, the eel population has continued to decline. In this context,
the PFAS contamination of the Loire estuary was investigated in muscles of
European eel (Anguilla anguilla). Yellow eels (n=30) were caught in three different
locations along the estuary to highlight variations between sites and sources of
contaminations. Silver eels (n=15) were also studied to compare contaminant
impregnation between different life stages of the species. Average concentrations in
muscles of the eel ranged between: 130-1293 ng/g LW for the PFAS.
Perfluorooctanesulfonic acid (PFOS) was the most widely detected PFAS (85%).
About 75% of the eels exceeded the EQS for biota specific to PFOS. The presence
of PFAS and particularly of PFOS in eels from the Loire could be explained by the
industrial activities around the estuary (wood transformation, especially paper
industry and for metal surface treatment industry). Regarding the spatial and the life
stage differences, no significant differences between the PFAS were observed due
to the very high variability of the concentrations of these groups These results
supplied new data on the occurrence, levels, and patterns of PFAS in the eels from
the Loire estuary and they highlighted the need to further investigations focused
notably on the potential effects of these chemicals on this species and their analysis
in the water and sediments of the estuary.
TH077
Selected PPCPs determination in Chilean marine species
A. Giordano, Pontificia Universidad Catolica de Chile; M. Retamal, Universidad
de Chile; D. Peñaloza, SP Technical Research Institute of Sweden / Wood
Technology; L. Urzua, Universidad Tecnnologica Metropolitana
Pharmaceutical and personal care products (PPCPs) have been detected in diverse
environmental matrices and a better knowledge of their occurrence became
necessary. This concern has lead to the determination of PPCPs in marine species.
Concentration of β-estradiol, ibuprofen, carbamazepine along with some sunscreen
have been recently measured in Chilean marine products. In particular we analyzed
tissues of austral hake (Merluccuis australis), atlantic salmon (Salmo salar),
chilean abalone (Concholepas concholepas), and piure (Pyura chilensis),
particularly fillet and liver from the fish. Samples were collected in Southern Fall
2014 from several fisheries in the IV Region of Chile, extracted by QUECHERS
methodology and determined by GC-MS with a previous derivatization step.
Analytical issues of the extraction methods and its limitations were examined in
order to obtained high recoveries. Preliminary results indicate that levels of PPCPs
were very low or not detected for most of the compounds. Final results will be
discuss and related with lipid and protein content in the different tissue samples.
TH078
Australian humpbacked dolphins (Sousa spp) - Using stranded animals to
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prioritise PBT analytes in biopsies for critically threatened species
F. Neugebauer, Eurofins GfA Lab Service GmbH / RD; C. Gaus, National Res.
Centre for Environmental Toxicology / Public Health Department; N. Lohmann,
Eurofins GfA Lab Service GmbH; J.J. Meagre, Queensland Government /
Department of Environment and Heritage Protection; O. Paepke, Eurofins GfA Lab
Service GmbH
Apart from concern for human health, the general ecological state of an ecosystem
is strongly reflected by animal health, especially for animals at higher trophic
levels. The burden of persistent organic pollutants (POPs) and similar compounds
in marine animals living in proximity to industrialised coasts is a commonly used
indicator of the contamination status of such environments.. Especially interesting
POPs are the polychlorinated dibenzo-p-dioxins and -furans (PCDD/Fs) and
polychlorinated biphenyls (PCBs) which show a high toxicological potency in
animals and humans. 2,3,7,8-TetraCDD and PCBs in general have meanwhile been
classified as carcinogenic to humans (IARC 2007; 2013). Furthermore important,
since they may be released from ships coatings, is the analysis of organotin
compounds (OTC), as well as typical agricultural chemicals such as persistent
organochlorine pesticides, and combustion by-products such as PAHs. In the last
couple of years there have been increased stranding incidents of various threatened
marine wildlife species along the Australian east coast. Elevated mortality rates of
the rare Australian Indo-Pacific humpbacked dolphin (Sousa spp) were observed
around Moreton Bay, where 12 stranded individuals (out of an population of
estimated ~120 individuals) have been found in 2011-2013. Concern has been
raised about their exposure to persistent and toxicologically relevant substances
since Sousa spp feeds in shallow habitats, e.g. estuaries. In order to determine
whether contaminant exposure is of concern, and to prioritise which compounds
should be monitored in future biopsy sampling, fat and other tissue samples from
some of the stranded individuals have been analysed for PCDD/Fs, dl-PCBs,
ndl-PCBs, OTC, PAHs and certain organochlorine pesticides.The results indicate
high levels of some of these analytes, especially PCBs. Key words: Dioxins,
humpback dolphins, PCBs, organotin compounds, PAHs, organochlorine pesticides
TH079
A multibiomarker approach to evaluate caffeine effects on Mytilus
galloprovincialis
M. Capolupo, A. Kiwan, University of Bologna / CIRSA via S Alberto Ravenna;
P. Valbonesi, University of Bologna; E. Fabbri, University of Bologna / Bigea
Department via Selmi Bologna
The greatest part of the total amount of marketed caffeine (CF) is orally consumed
through coffee, tea infusions and other beverages, whereas to a lesser extent is
employed therapeutically as active ingredient of a variety of pharmaceuticals
against cerebral, cardiovascular and urinary disease. Being released through
anthropogenic sources as rapidly as it is dissipated, CF has been found to be one of
the most ubiquitous and “pseudo-persistent” compounds within surface waters. It is
found in waters worldwide at environmental concentrations comprised in the range
of 2-1600 ng/L, with higher values measured in estuarine and coastal waters.
Increasing questions have recently been raised as to whether standard
ecotoxicological test are able to provide a realistic insight of the adverse outcomes
potentially triggered by pharmaceuticals on aquatic ecosystems. To approach a
more sensitive and predictive assessment of ecologically relevant effects triggered
by pharmaceuticals on aquatic environment, the use of biomarkers of
environmental stress was suggested. The present study aimed at investigating
sub-lethal effects induced by exposure to environmentally relevant concentrations
of CF on the Mediterranean mussel Mytilus galloprovincialis, treated with 5, 50 and
500 ng/L CF (nominal concentrations) for 7 days. CF final concentrations were
measured in aquaria, and CF accumulation were evaluated in tissues. Through a
multi-biomarker approach, lysosomal membrane stability (LMS), along with
lipofuscin and neutral lipids content, were measured to assess potential alterations
on the general health status of mussels. Pro-oxidative effects and detoxification
response were screened by the analysis of catalase and glutathione S-transferase
(GST) activities and malondialdheyde tissue accumulation, whereas
acetylcholinesterase activity, and heat shock protein expression (HSP70) were
analyzed to assess the onset of neuro- and cyto- toxic injuries, respectively. No
changes were observed in any of the above parameters, except for LMS which was
significantly reduced, and GST activity which was significantly increased at the
highest tested concentrations. Overall, present data suggest that CF at
environmental concentrations is a substance of lower concern with respect of other
pharmaceuticals (i.e fluoxetine and carbamazepine), that we previously studied.
TH080
Effect of pyrethroid treatment against sea lice in farmed salmon
. Aznar-Alemany; E. Eljarrat, IDAEA-CSIC / Department of Environmental
Chemistry; D. Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and
Water Research
Pyrethroids are organic pollutants with high hydrophobicity used as insecticides.
Concern exists about aquatic organismsâ_ exposure to their toxicity. They were
believed to be converted to non-toxic metabolites in mammals, but our group has
detected them in human breast milk and has proved their bioaccumulation in marine
mammals and river fish. Chemical inputs from aquaculture activities may include
prescribed pesticides and drugs, antifoulants, anaesthetics and disinfectants. The
recommended treatment of salmon against sea lice is with pyrethroids, specifically
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cypermethrin and deltamethrin baths. The objective of this work was to study the
impact of pyrethroid treatments in farmed salmon by comparing their pyrethroid
levels and profiles with those of wild salmon. Differences between the possible
presentations of the salmon—smoked, marinated, fresh, packed and frozen—were
assessed as well. An average daily intake was also estimated and compared to the
acceptable daily intake (ADI) of pyrethroids. Over 40 samples of salmon from
Norway, Scotland, Spain, France, Denmark and Chile were purchased at retail
stores and fishmonger’s, including four species. The analytical method monitored
10 pyrethroids, including cypermethrin and detamethrin. For the sample
preparation lyophilized salmon was spiked with internal standards, extracted by
sonication and underwent a clean-up with alumina and C18 SPE cartridges.
Extracts were analysed by GC-NCI-MS/MS. Method recoveries for the pyrethroids
ranged 53-116 % and method LODs and LOQs were 0.02-0.46 ng/g and
0.08-1.54 ng/g, respectively. Up to 8 pyrethroids were found in 100 % of the farmed
samples and 66.7 % of the wild salmon with total pyrethroid concentrations ranging
5-45 ng/g in lipid weight (lw) and 0.5-6 ng/g in wet weight (ww). Levels in farmed
salmon—with outstanding amounts of permethrin and deltamethrin—were
significantly higher than in wild salmon. Having evaluated accumulation of
insecticide pyrethroids in salmon for the first time, data suggest that there is no
significant difference between the pyrethroid profiles of farmed salmon according
to origin, species or presentation. Average daily intake was estimated for individual
pyrethroids considering 94.9 g/day fish consumption for a 67.5 kg person. The
estimated values were 4-5 orders of magnitude safely below the ADIs.
TH081
Solid bulk cargo shipping - an overlooked threat to the marine environment?
M. Grote, BfR / Transport of Dangerous Goods; N. Mazurek, Bundesinstitut für
Risikobewertung BfR / Transport of Dangerous Goods; J. Zeilinger, Institute of
Ecopreneurship, University of North-West Switzerland; T. Höfer, Bundesinstitut
für Risikobewertung BfR / Transport of Dangerous Goods
Maritime transport is the backbone of the World Economy. In 2013, approximately
9.5 billion tons of goods (more than 90% of world trade) were loaded for seaborne
transport in ports worldwide. Solid bulk represents the largest group accounting for
more than 50% of all loaded goods. The International Convention for the
Prevention of Pollution from Ships, ("MARPOL") aims to minimize pollution of
the seas, including dumping, oil and exhaust pollution. Unlike for liquid bulks (such
as oils) or packaged goods, there has not been any specific anti-pollution regulation
concerning dry bulks. The recently amended MARPOL Annex V now prohibits
disposal of cargo residues classified as Harmful to the Marine Environment (HME).
However, a comprehensive hazard and risk assessment of goods transported in bulk
is lacking. The aim of the present study is to analyse whether the transport and the
associated inputs of solid bulk into the marine environment represent a potential
threat for the marine ecosystem and/or human health. For this purpose, we analysed
publically available information on discharge quantities, identities and composition
of schedules shipped as solid bulk and derive a marine hazard and risk assessment.
Currently, it is a routine practice to discharge cargo residues of 60 tonnes and more
on board a single solid bulk carrier after unloading. Total inputs of solid bulk into
the marine environment were estimated to exceed 5 million tons per year.
According to the HME criteria in the MARPOL Annex, the majority of schedules
listed in the guidance document for shippers (the IMSBC Code) are classified as
non-HME (agricultural and forestry goods, many salts, mineral ores and refined
metals). Others potentially meet the HME criteria (chopped or ground plastics or
rubber, several ores or alloys containing heavy metals) or have an ambiguous
composition, (mineral concentrates, pitch prill, etc.), which hamper identification
of its (eco-)toxicological characteristics. Overall, the availability of information
necessary for marine risk assessment is limited. Comparatively little attention has
been devoted to solid bulk risk assessment by the scientific community. However,
we believe the massive inputs in combination with their ambiguous composition
and the unclear bioavailability should be seen as an obligation for a better
quantification of inputs, exposure and hazard of respective material in order to
perform a more conclusive risk assessment.
TH082
Spatial distribution of hydrophobic organic contaminants in bulk marine
sediment-porewater systems and the effect of grain size in the North Sea
B. Brockmeyer, German Federal Maritime and Hydrographic Agency (BSH); N.C.
Niehus, Hamburg University of Applied Sciences (HAW) / Department of
Environmental Engineering; N. Theobald, BSH / Marine Chemistry; G. Witt, HAW
Hamburg / Department of Environmental Engineering
The ability of sediments to adsorb organic contaminants makes sediment analysis a
valuable tool to track contaminant migration in marine environments. This ability
largely depends on the grain-size distribution of sediments, whereby fine-grained
sediment absorbs contaminants more readily than coarse-grained sediment.
Additionally, organic contaminants equlibrate between sediment and sediment
porewater. This inside partitioning of hydrophobic organic contaminants in marine
sediments-porewater systems is of special interest in terms of pollutants
bioavailability. The fraction sorbed to sediment is less biologically available for
organisms than freely dissolved concentrations in porewater (C free). Therefore, we
examined the spatial distribution as well as the inside sediment and
sediment-porewater partitioning of 5 polychlorinated biphenyls (PCBs) and 11
polycyclic aromatic hydrocarbons (PAHs) in representative sediments from
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gravelly sand to sandy mud of the North Sea (German EEZ). Concentrations of
PCBs are closely related to the distribution of TOC (R=0.91) and fine grained
material (R=0.75). PAH distribution is also affected by grain size (R=0.84) and
TOC (R=0.69). Furthermore, the partitioning of PCBs and PAHs between sediment
and Cfree reveals that lower molecular weight PCBs and PAHs predominate Cfree,
while higher molecular weight PCBs and PAHs predominate sediment. On a
logarithmic scale the sediment-porewater partition coefficient correlates
significantly (PAH: R>0.92, PCB: R>0.89) with the octanol-water partition
coefficient, indicating that the pollutants bioavailability depends on its
physicochemical properties, e.g. water solubility.

Challenges for environmental risk assessment of
nanomaterials: addressing knowledge gaps, protection goals
and regulatory perspectives (P)
TH084
Regulation of Nanomaterials under REACH
C. Constantin, ECHA-European Chemicals Agency / Evaluation Directorate; Z.
Kloslova, L. Deydier, European Chemicals Agency ECHA / Evaluation
Directorate; A. Kapanen, European Chemicals Agency - ECHA
Nanotechnology is a rapidly emerging field that involves the manufacture and use
of materials at the nanoscale, typically between 1 and 100 nanometres, to create
materials, devices, and systems which may have fundamentally new properties and
functions. In the EU, NMs are implicitly covered by the substance definition of
REACH Regulation 1907/2006 although currently REACH doesn’t explicitly lays
down specific rules for NMs. Until now there is still remaining issues to be resolved
of how the specific challenges and unique features existing at the nanoscale have to
be tackled and distinctively addressed, given that they may substantially differ from
those encountered with bulk materials. As a regulatory agency the European
Chemicals Agency (ECHA) plays a proactive role in the international regulatory
debate on NMs by providing scientific input and support. To implement REACH,
CLP and BPR in the EU, ECHA currently uses two approaches; first being
supportive, providing help and advice through webinars, workshops and bilateral
disscussions with the Registrants of NMs and the second a formal approach where
by using the legal instruments already available under REACH (substance/dossier
evaluation, authorisation and restriction). Under REACH a registration dossier has
to be submitted if a substance is produced/imported in volume higher than 1
ton/year and a Chemical Safety Report has to be prepared if the volume is higher
than 10 ton/year. The registrant may either chose to register the nanoform in the
dossier of the bulkform or submit a specific a seperate dossier for the nanoform.
Through a compliance check process potential data gaps can be addressed and the
necessary information requested to bring the dossier into compliance with REACH
obligation. Thus, through registrant fulfilling the legal obligations in REACH, data
and information on the safe use and potential hazards should be generated.
Moreover, under REACH, a substance for which concerns have been identified at
community level, such substance may be subjected to substance evaluation process.
The same reasoning and process may also apply to a nanomatieral or a substance
containing nanoforms in the scope of the registration. Under Substance evaluation
process, Member States evaluate certain substances to clarify whether their use
poses a risk to human health or the environment. The objective is to request further
information from the registrants of the substance to verify the suspected concern, if
necessary.
TH085
Regulatory Challenges in Risk Assessment of Nanomaterials
K. Halling; A. Kapanen, European Chemicals Agency - ECHA; C. Constantin,
ECHA-European Chemicals Agency / Evaluation Directorate; G. Falck, B. Quinn,
O. Rahkonen, A. Sumrein, F. Le Curieux, J. Holmqvist, ECHA European
Chemicals Agency
In October 2014 ECHA organised a Topical Scientific Workshop on Regulatory
Challenges in Risk Assessment of Nanomaterials in Helsinki. During this 2-day
workshop, ECHA fostered discussions on the possible regulatory impacts of the
latest scientific developments in risk assessment of nanomaterials. One of the
objectives of the workshop was to identify new or improved approaches in the
context of risk assessment of nanomaterials that can be utilised in a regulatory
context. Discussions on regulatory challenges were built around five topics
addressing current challenges of risk assessment within different regulatory
regimes, measurement and characterisation on nanomaterials, metrology and use of
different dose metrics in hazard and exposure assessment, environmental hazard
and fate assessment, and read-across and categorisation. This presentation will
cover the outcome of the discussions of the workshop highlighting issues such as
the applicability of specific dose metrics, environmental fate descriptors and
challenges with applied test methods in hazard and fate assessment, and related
research needs from a regulatory perspective. In addition, challenges related to read
across and categorisation of nanomaterials will be addressed. ECHA will take
on-board the conclusions from the workshop in future work and continue
exchanging experiences with EU member states, the scientific community, industry
and other stakeholders both in the EU as well as on an international level. It is
foreseen that the discussions taken place at the workshop will be considered in the
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drafting of ECHA guidance for registrants and lead to further actions related to
approaches taken in the risk assessment of nanomaterials.
TH086
Dynamic simulation of engineered nanoparticles in the river Rhine.
A. Markus, University of Amsterdam / IBEDESS; J. Parsons, P. de Voogt,
University of Amsterdam / IBED; E. Roex; R. Laane, DELTARES
Nanoparticles can enter the aquatic environment by several pathways,\nfor instance
via the effluent of wastewater treatment plants or via\ndirect discharge of
wastewater. While these are not the only routes,\nthey are probably the most
important ones for several common types\nof nanoparticles.\n\nOf the many
different types of nanoparticles that are being examined for\nincorporation into
consumer and industrial products and that are\nactually being used, titanium
dioxide, zinc oxide and silver\nnanoparticles are among the most common. Both
titanium and zinc are\nfound in abundance in the environment, either from natural
causes or\nbecause of use in traditional products. Silver is somewhat rarer than\nthe
other two, but even that can be found in a typical European river.\n\nThe question
that is investigated here is: can we predict the actual\nconcentrations of these types
of nanoparticles in a river like the\nRhine and what is the relative contribution of
nanoparticles to the\nwater quality of such a river?\n\nThe information on which
such a prediction is to be based includes:\ndata on the total loads of these three
metals, derived from\nmeasurements, estimates of the loads of nanoparticles from
consumer\nproducts and an understanding of the processes that nanoparticles
are\nsubject to.\n\nUsing this information and a numerical model for the river
Rhine we were\nable to simulate the concentration of several substances, including
the\nthree types of nanoparticles. A comparison of the model results
for\nsuspended matter, zinc and PCB-153 with available measurements
shows\nthat the model is quite capable of simulating the transport of
these\nsubstances. This gives confidence in its ability to simulate the\ntransport of
nanoparticles, for which no measurements are available.\nThe results indicate that
nanoparticles can be transported over long\ndistances, eventually reaching the
sea.\n\n
TH087
Temporal and spatial trends in engineered nanoparticle mobility and
transformations in a watershed model
A.L. Dale, Engineering and Public Policy; G. Lowry, Carnegie Mellon University;
E. Casman, Carnegie Mellon University / Engineering Public Policy
An adaptation of the USEPA-supported Chesapeake Bay Watershed Model is
linked to the WASP7 water quality modeling suite in order to explore the impact of
spatial and temporal trends in land use, precipitation, stream flow, sediment
transport dynamics, and water quality on the reactivity and mobility of silver (Ag)
and zinc oxide (ZnO) engineered nanoparticles (ENPs) released to the James River
Basin in Virginia, U.S.A. following sewage treatment. The model compares direct
effluent discharges to surface runoff of land-applied biosolids containing
realistically transformed ENPs and predicts ENP transport and speciation in river
reaches and sediment bed layers over two decades. Fertilizer runoff is shown to
account for a significant fraction of total metal stream loads from ENP sources. Due
to high flow-through and bed resuspension in much of the basin, only a small
fraction of the total metal mass input to the basin remains at the end of the
simulation. However, significant accumulation occurs locally where loads are high
and stream velocities are low. Silver from ENPs persists as Ag2S, whereas zinc
exhibits complex speciation. Total metal concentrations from ENP sources fall
below USEPA water and sediment quality guidelines in all cases, suggesting that
current ENP releases do not pose a significant environmental risk in temperate
freshwater systems such as the one considered here.
TH088
Targeting research based on ecological risk assessment needs for
nanomaterials
Y. Sultan; N. Khera, N. Davidson, Environment Canada
Environment Canada has been regulating nanomaterials under the New Substances
Notifications Regulations (Chemicals and Polymers) since 2007. Over these past 8
years, research in support of ecological risk assessment has been adapted to reflect
domestic and international needs. From 2007-2012, Environment Canada focused
on supporting research to feed not only into our domestic programs but also directly
into the Organization for Economic Cooperation and Development (OECD)
Working Party on Manufactured Nanomaterials (WPMN) Sponsorship Program.
Since 2012, Environment Canada’s nanoscience program has been focused on
identifying key parameters to predict environmental fate and toxicology. This
poster will present the evolution of nano research (i.e., moving beyond method
development and focusing on key determinants and categorization frameworks to
inform safety) supported by Environment Canada and how it continues to directly
impact Environment Canada’s regulatory program.
TH089
Test strategy with regard to the environmental risk assessment of
nanomaterials considering regulatory approaches
K. Hund-Rinke, M. Herrchen, Fraunhofer IME; K. Schlich, Fraunhofer IME Institute for Molecular Biology and Applied Ecology
Aim is the proposal of a test and environmental risk assessment strategy for
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engineered nanomaterials (ENM) addressing the aspects fate and effect. The
proposed IME-test strategy and risk assessment approach is a life-cycle oriented
one, and thus considers all stages along the life of the ENM. For each single stage it
has to be considered whether there is a potential for the ENM to be released into the
environment. Furthermore, the initial environmental compartment the ENM is
released into has to be identified. If the release potential is negligible, this particular
life-cycle stage needs no further consideration. In case the ENM is released into the
environment its durability in the initial compartment should be screened (tier 0).
For that screening any information on the changes or loss of ENM properties is
indispensable. In case low durability is ascertained, i.e. the ENM rapidly loses its
nano-material properties, the formed chemicals can be handled as conventional
chemicals. In case medium to high durability is stated, the first tier of the
assessment scheme is entered. On tier 1, both a fate and effect assessment is
performed. The assessment results in a predicted environmental concentration in
the initial compartment (n-PECini) and a predicted no effect concentration
(n-PNEC). The deduction of n-PECini needs the information on parameters which
determine medium to high durability, and also on the amount of the ENM released
as well as on the production volume. It furthermore needs a setting of the size of the
initial compartment, e.g., the definition of a local or regional scenario as well as
other information such as dispersion stability and PC-properties of the pristine
ENM. The effect assessment is based either on screening tests (in case of low
production volume) or on tests using OECD test-guidelines (in case of high
production volume). Thus, the effect testing on tier 1 comprises two different levels
of complexity. Besides n-PNEC-values a classification and product labelling (CPL)
can be suggested on the basis of the effect concentrations and comparably to
conventional chemicals, a risk quotient (n-PECini / n-PNEC) can be formed. The
refined n-PNEC-assessment on tier 2 comprises a higher tier testing. The suggested
test strategy has been developed based on the knowledge of (inter)national
publications and discussions, It also takes into account the conclusions made by the
OECD WPMN on ecotoxicity and environmental fate (Berlin, January 2013).
TH090
Toward relevant risk assessments for nanotechnologies: Screening tools and
tiered-based testing frameworks
A.J. Kennedy, CEERD-EPR; S.A. Diamond, NanoSafe Inc. / Midwest Division; Z.
Collier, US Army Corps of Engineers / Engineer Research & Development Center;
J.G. Coleman, US Research and Development Center / Environmental Laboratory;
R. Moser, Georgia Institute of Technology; A.R. Poda, US Army Engineer
Research and Development Center; M.A. Chappell, U.S. Army Corps of Engineers
/ Environmental Laboratory; A. Bednar, US Army ERDC; J.K. Stanley, U.S. Army
Engineer Research and Development Center / Environmental Laboratory; J.A.
Steevens, U.S. Army Engineer Research & Development Center / Environmental
Laboratory
The emergence of engineered nanotechnologies necessitates a better understanding
of their potential environmental, health, and safety effects before wide-scale
technology deployment. However, the properties of nanomaterials and uncertainty
regarding applicable test methods has led to lack of consensus regarding the
collection and evaluation of data related to hazard and exposure potentials. While
efforts are underway to categorize nanoparticles by their unique properties to form
logical management units, procedures for screening technologies and consistent,
yet adaptive testing procedures are needed in the interim. ERDC is developing a
logical, tiered approach (NanoGRID) for generating the most relevant data to feed
risk assessment of nanotechnologies that is inspired by current dredged sediment
testing strategies. Briefly, tier 1 consists of categorization of technologies, tier 2
consists of relevant use and release population, tier 3 involves determination of
environmental persistence, tier IV consists of hazard assessment and tier 5 applies
case specific investigations. The tiered testing process can terminate once sufficient
risk-related information has been collected, or the process provides lines of
evidence that the technology in question does not require nano-specific scrutiny.
The tiered, adaptive guidance approach allows users to concentrate on collecting
the most relevant data, thus accelerating technology deployment while minimizing
risk. In addition, we are developing a web-based tool suite (NanoExPERT) that
provides fundamental particle fate and toxicology estimation; these screening tools
allow visualization of available data to determine relevant toxicity thresholds and
assist in determining when additional data generation is needed. Tools in the suite
allow estimation of particle dissolution, DLVO behavior, particle number-density,
crystalline face surface area, bioaccumulation factors, and toxicity visualization and
screening, a modifying environmental factor function, and a dose metric converter.
Each tool is limited only by a database containing bench top or literature data and
output is user selectable. These tools are used a component of the tiered, adaptive
guidance framework.
TH091
Providing comprehensive information on environmental impacts of
nanomaterials - The DaNa2.0 Knowledge Base Nanomaterials
D. Kühnel, Helmholtz-Centre for Environmental Research / Bioanalytical
Ecotoxicology; K. Nau, C. Marquardt, Karlsruhe Institute of Technology KIT / Inst
Applied Computer Science; H.F. Krug, EMPA; F. Paul, DECHEMA; C. Steinbach,
University of South Bohemia in Ceske Budejovice
Assessing the impact of new technologies or newly developed substances on our
environment is a challenge, even more so if the applied test methods - both
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toxicological and analytical - are often found to be inadequate and need
amendments as it is in the case of nanotechnology. This is illustrated by numerous
publications in the field of nano-ecotoxicology which although they have been
investigating the impact of a number of nanomaterials on several organisms almost
never allow for explicit statements on potential hazards. This fact not only hampers
the knowledge communication to all non-scientists (e.g. consumers) but it also
complicates the transfer of the obtained results for other scientists. Hence, reliable
and understandable information on nanomaterials and nanotechnology is often
missed, e.g. on the basic questions: What exactly are nanoparticles? What is meant
by “exposure”? When do toxicologists speak of a risk? These and many more
questions are answered by our web-based knowledge base: www.nanoobjects.info.
In an interdisciplinary approach scientists of the DaNa expert team provide a
knowledge base for more transparency wrapping up the results of current research
on nanomaterials regarding their influence on humans and the environment in an
understandable way. Our presentation of complex scientific data addresses not only
the scientific community but is also intended for the broader public, e.g. consumers,
journalists, students or scientists from other research areas. In order to facilitate the
evaluation process of scientific publications a methodology based on quality
criteria was developed. Furthermore, the DaNa-project acts as an umbrella project
for current projects funded by the BMBF (German Federal Ministry of Education
and Research) with regards to nanotechnology and their ecological benefits. The
collected knowledge integrated into the DaNa database could also contribute to the
prioritisation of further research needs. DaNa on Twitter: @nano_info. Kühnel, D.
et al. (2014) Environmental impacts of nanomaterials: providing comprehensive
information on exposure, transport and ecotoxicity - the project DaNa2.0. Environ
Sci Europe, 26:21. DOI: 10.1186/s12302-014-0021-6. Marquardt, C. et al. (2013)
Latest research results on the effects of nanomaterials on humans and the
environment: DaNa – Knowledge Base Nanomaterials. Journal of Physics:
Conference Series 429(1): 012060. DOI: 10.1088/1742-6596/429/1/012060.
TH092
Closing the gap between exposure and effect assessment of engineered
nanomaterials
J.T. Quik, RIVM / DMG; I. Velzeboer, Wageningen University; E. Tsitsiou,
Faculty of Earth and Life Sciences VU University / Dept of Ecological Sciences; D.
De Zwart, RIVM / Centre for Sustainability Environment and Health; D. van de
Meent, RIVM / DMG
For environmental risk assessment a relevant expected exposure concentration is
compared with an estimate of the safe concentration of a chemical. For engineered
nanomaterials (ENMs) this is usually done with a total concentration of ENMs, e.g.
not distinguishing between primary ENMs, aggregates and heteroaggregates.
However, it is thought that under environmental conditions ENMs will primarily be
present as either aggregates or heteroaggregates attached to natural particulate
matter. This is already incorporated in several models that predict exposure
concentrations (PECs) in the environment for each of these ENM forms: primary
ENMs, ENM aggregates and ENM heteroaggregates. In the effect assessments it is
usually unclear whether the resulting no effect concentration or other endpoint is
related to a specific form of ENMs. Most of the currently available effect endpoints
are related to aggregates of ENMs based on the reported ENM hydrodynamic radius
in the exposure media. However, no effect endpoints where related to ENM
heteroaggregates which are thought to be the prevailing form of ENMs under most
environmental conditions. We show the difference between PEC/PNEC ratios of
total ENM concentration and taking the different forms into account. Data is needed
on PNEC’s derived for ENM heteroaggregates.
TH093
A Nanomaterial by Definition: Ecotoxicology Hazard Characterization and
Environmental Risk Assessment of an Organic Pigment
E. Lammer; E. Salinas, BASF SE; U. Veith, BASF Schweiz AG; K. Wiench, BASF
SE
Nanotechnology is regarded as one of the key enabling technologies of the 21st
century. To fully realize the benefits of any “new” technology the associated risks
to humans and the environmental must be addressed. The unique physical
properties of some nanomaterials raised concerns that “nano-specific” toxic effects
may result from exposure to such materials. Despite an abundance of research over
the last decade focused on nanomaterial safety, specific nano toxic effects have not
been identified in animal model systems; the difference is only of quantitative
nature. Nanomaterials are chemicals and as with all chemicals some will be toxic at
regulatory relevant concentrations and others not. Compared to human health
aspects there are very few publications which specifically address the
environmental risk assessment of nanomaterials. However, diketopyrrolopyrrole
(DPP) pigments are a well evaluated group of chemicals, many of which fall within
the boundaries of the ISO definition and EU Recommendation for nanomaterials.
Various DPP pigments were tested in short-term and chronic aquatic tests and
terrestrial systems showing only a low toxicity. In addition, no bioaccumulation
potential of these pigments could be demonstrated. Here we present as a case study
an environmental risk assessment with a DPP pigment showing no risk for the
environment in various uses. We discuss the challenges facing industry and
regulators in assuring the accurate characterization of ecotoxicological hazard and
the use of those data in meaningful environmental risk assessments in relation to
nanomaterials.
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TH094
Long-term effects of uncoated silver nanoparticles on the sediment-dwelling
polychaete Capitella teleta
M.B. Nielsen; A. Palmqvist, Roskilde University / Department of Environmental
Social and Spatial Change; V.E. Forbes, University of Nebraska Lincoln / School of
Biological Sciences; A. Gergs, RWTH Aachen University / Department of
Environmental Social and Spatial Change
The increasing application of nanoparticles in consumer products has led to
increasing concerns about their potential environmental risks. When released to the
environment a great proportion of nanoparticles are predicted to end up in the
aquatic environment and deposit in the sediment. Knowing the effects of
nanoparticles on sediment-dwelling organisms is therefore an important step
towards assessing the risks of nanoparticles. Information about the toxic effects of
nanoparticles is in many cases still insufficient to carry out proper risk assessments
and an example is the lack of long-term ecotoxicological studies conducted with
nanoparticles. The aim of this study was to examine the long-term effects of
uncoated silver nanoparticles (Ag NPs) and aqueous silver (AgNO3) added to
sediment on survival, growth and reproduction of the sediment-dwelling polychaete
Capitella teleta. C. teleta were exposed to three nominal concentrations (1 µg Ag/g
dry weight sediment (dw sed), 10 µg Ag/g dw sed and 100 µg Ag/g dw sed) added
to sediment as Ag NPs or AgNO3 for a period of 11 weeks. Uptake kinetics and
bioaccumulation of Ag in C. teleta were also studied. Effects at the individual level
were extrapolated to predict potential population-level effects using a mechanistic
effect model. The resulting model predictions and their applications for risk
assessment will be discussed.
TH095
Investigating effects of silver nanoparticles on the soil community - Concept of
an outdoor TME study
M. Hammers-Wirtz, A. Toschki, Research Institute gaiac
The production and use of silver nanoparticles (Ag-NP) have markedly increased in
the recent years resulting in an increasing release of Ag-NP into the environment.
The main entry of Ag-NP into the environment occurs via sewage sludge and thus
the soil is the compartment receiving the highest load of Ag-NP compared to the
aquatic environment. Nevertheless, most studies investigating the potential effects
of Ag-NP focused on the aquatic environment, while investigations of effects on
soil organisms are scarce. The few studies comprising soil organisms so far have
been conducted with single species exposed to Ag-NP for a short-term period.
However, there is a lack of knowledge how a complex soil community is affected
by Ag-NP over a longer period of time. Ecotoxicological impacts on soil
communities can be studied using Terrestrial Model Ecosystems (TME). This
higher tier approach has been developed to investigate the impact of pesticides on
the soil fauna under outdoor conditions over a time period of one year. It has been
proven as a valid method to detect both effects on the community level as well as on
the population level and to observe a potential recovery during the study period. In
our study we will use the TME approach to investigate potential long-term effects
of different Ag-NP on the soil community. Here we will focus on effects on
collembolans and oribatid mites, two important groups among the mesofauna, as
well as on the community of earthworms. In this poster the project targets, the study
design and the conceptual approach of the investigations will be presented.
TH096
Stochastic risk assessment of Ag nanoparticles for inhalation exposure route
C. Pang, University CaFoscari Venice / Dept of Environmental Sciences
Informatics and Statistics; D. Hristozov, Ca Foscari University of Venice; M.
Tsang, US EPA ASPH Fellow / Office of Research and Development; A. Zabeo;
E. Semenzin, Ca Foscari University of Venice / Department of Environmental
Sciences Informatics and Statistics; A. Marcomini, University of Venice /
Department of Environmental Sciences Informatics and Statistics
Silver nanoparticles (AgNPs) are a high-volume substance used in textiles,
catalytic, optoelectronic, sensing and biotechnological applications because of their
unique antibacterial, optical, electrical and thermal properties. With the increasing
application of AgNPs in consumer and medical products, there are growing
concerns about their health implications. Various studies had showed that AgNPs
can migrate to liver, spleen, lungs, kidneys and brain and induce toxicity in vivo.
These data demonstrated that reactive oxygen species, oxidative stress and
modified inflammatory responses play an important role in in vivo toxicity.
Although there is a lot of data on AgNPs toxicity the main shortcomings in the state
of the art include a lack of longer-term inhalation studies essential for risk
assessment (in most study bolus instillation was used as substitute for inhalation).
In addition, mostly acute in vitro and in vivo data are available, while the use of
such data to predict long-term risks is not recommended, as suitable
material-specific uncertainty factors for exposure duration extrapolation are
presently unavailable. Moreover, the pulmonary exposure route has been
investigated significantly more than ingestion, which is another important route of
exposure, especially in consumer settings. Therefore, we chose the inhalation
exposure route to perform long-term health risk assessment of AgNPs. First, a
literature review was conducted to collect the available toxicity data for AgNPs.
Then, the Benchmark Dose (BMD) approach was applied to derive lower
benchmark dose confidence limits (BMDLs) to be used as starting points in
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estimating Derived No-Effect Levels (DNEL). The BMD method was adopted
because it is considered statistically more powerful than the No Observable
Adverse Effect Level (NOAEL) method. The last step of the study integrates the
obtained DNELs’ statistical distributions with predicted exposure concentrations’
statistical distributions in order to evaluate the risk of AgNPs for inhalation
exposure route in a stochastic framework. The proposed stochastic framework is
meant to be useful in taking into account inherent uncertainties in the system while
not trying to perform a full probabilistic assessment which would require much
more data which is hardly collectable. The results from the application of this
approach to the AgNPs case study will be presented.
TH097
Chronic effects of CuO nanoparticles on Lymnaea stagnalis: implications for
environmental risk assessment?
N. Falk, Roskilde University / Department of Environmental Social and Spatial
Change; J. Zwicky, Roskilde Univesity / ENSPAC; J. Reventlow, Roskilde
University / Department of Environmental Social and Spatial Change; S.F. Hansen,
Technical University of Denmark DTU / DTU Environment; A. Palmqvist, T.B.
Knudsen, Roskilde University / Department of Environmental Social and Spatial
Change; A. Thit Jensen, F.R. Khan, Roskilde University / ENSPAC; K. Syberg,
Roskilde University / Department of Environmental Social and Spatial Change
Engineered nanomaterials (ENMs) are increasingly used in a wide range of
products due to their specific and advantageous properties. The rapid development
within the field of ENMs, has resulted in a demand for regulatory reconsiderations.
However, the regulation of ENMs is subject to a number of limitations, due to
challenges regarding particle characterization, lack of test methods and specific
guidelines resulting in incomparable scientific data. Further, current regulation is
typically derived from acute toxicological data, thereby overlooking the possible
chronic effects of ENMs on the environment and human health. In this study
chronic effects of copper oxide nanoparticles (CuO NPs) on the freshwater
pulmonate snail, Lymnaea stagnalis were assessed. Juvenile snails were exposed to
2.5, 5.5 and 12 µg Cu/L added as either CuO NPs or CuCl2 in water for 56 days.
Effects on survival, growth rate and reproductive output as well as bioaccumulation
were measured. Potential delayed effects and the ability to recover from Cu
exposure was further assessed by transferring half the snails to clean water after 28
days post exposure. CuO NPs were characterized by dynamic light scattering, zeta
potential, dissolution and TEM. The results are discussed in a regulatory context
with regard to the relevance of the existing regulation on ENMs. Focus is on the
European chemical legislation REACH, and to which extent it is necessary for
current methods of environmental risk assessment to encompass the unique
properties and specific toxicological effects of nanoparticles.
TH098
Comparative effect of silver nanoparticles and silver nanowires on the growth
and photosynthetic activity of green alga Chlorococcum infusionum
S. Nam; Y. An, Konkuk University / Department of Environmental Science
Silver nanoparticles (AgNPs) are widely used in various products including
medical equipment coatings, cosmetic products, textiles, sprays and other products.
Silver nanowires (AgNWs) are used in nanoelectronic applications and solar cells.
This study investigated the inhibitory effects of polyvinylpyrrolidone (pvp)-coated
AgNPs and AgNWs using green alga Chlorococcum infusionum. Chlorococcum
infusionum was cultured in Bold’s basal medium (BBM) and exponentially
growing strain was exposed to pvp-AgNPs and AgNWs for 72h. Growth and
photosynthetic activity of C. infusionum was assessed after 72h. Growth inhibition
was quantified from yield based on chlorophyll fluorescence, and inhibition of
photosynthetic activity was assessed by OJIP chlorophyll fluorescence transient
from photosystem II activity. After 72h, growth and photosynthetic activity of C.
infusionum was significantly inhibited in both pvp- AgNPs and AgNWs. OJIP
chlorophyll fluorescence transient from photosystem II activity remarkably
declined with the elevated concentrations of pvp-coated AgNPs and AgNWs.
Pvp-AgNPs showed higher inhibition against C. infusionum compared to AgNWs
in both growth and photosynthetic activity. This study compares toxicity of
pvp-AgNPs and AgNWs exposure on the green alga C. infusionum. This research
was supported by Basic Science Research Program through the National Research
Foundation of Korea (NRF) funded by the Ministry of Science, ICT and future
Planning (2014R1A2A1A11050513).
TH099
ENVIRONMENTAL RISK ASSESSMENT OF ALUMINA-BASED
NANOMATERIALS. ECOTOXICITY AND BIODEGRADABILITY
STUDY
S. PEREZ CATAN, CNEA / Centro Atómico Bariloche; G. Svartz, UNSAM CONICET / Instituto de Investigación e Ingeniería Ambiental y Escuela de Ciencia
y Tecnología; M. Papa, INTI / INTIAMBIENTE; A. Soldati, CNEA - CONICET /
Centro Atómico Bariloche; P. Samter, INTI / INTIQUIMICA; M. Jordán, INTI /
INTIAMBIENTE; R. Peter Gauna, INTI / INTIQUIMICA; H. Troiani, CNEA CONICET / Centro Atómico Bariloche; M.M. Guraya, CTP-CNEA / Centro
Atómico Bariloche; C. Perez Coll, Universidad Nacional de San Martín
During last years there has been an upward trend in the use of manufactured
Nanomaterials (NMs) in a variety of products, promoted by the increasing
technology developments. The fate of the NMs released in the environment and the
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subsequent impact on the ecosystems, have become, however, a matter of concern
due to the potential toxicity of these materials. The environments are stochastic
dynamic systems where engineered NMs could suffer biological interaction,
physical and chemical changes, and eventually become an ecological risk. All these
processes are very difficult to follow and predict due to the great deal of variables
involved. Alumina nanoparticles are widely applied in sanitary sectors and many
industrial processes and devices, as nanofiltration and nanoelectrodes, respectively.
Some alumina based NPs have proved toxic in in vitro cell assays by oxidative
stress signs, inflammatory response, and DNA damage among other cell injuries
observed. NMs are best candidates for interdisciplinary research because their study
involves very different areas in order to characterize their structure and understand
their physicochemical behavior, toxicology, and potential environmental impact.
We present the first results of a nano-ecotoxicological evaluation of alumina-based
materials prepared in our laboratory, as Al-NMs and NiAl-NMs with NiO particles.
NPs were characterized regarding structure by XRD, SEM, TEM, and surface area.
Biochemical oxygen demand (BOD5) and toxicity standardized assays were also
conducted. Bioassays with and without organic matter were previously carried on
for Zeta potential and particle size determination. Surface areas of all materials
were about 250 m2/g and Ni particles of 20-30 nm in size were determined for
NiAl-NMs. BOD5 values decreased up to 40% with respect to those of control
samples. The bioassay with luminous bacteria (Vibrio fischeri) MICROTOX test
gave LC50= (39.39 ± 10.63) % for Al-NPs and LC50= (26.73 ± 5.32) % for Ni
Al-NPs at 30 min exposure. Tests at 80 min exposure showed a decrease of those
values of about 25 %. The lethal and sublethal effects of NMs on amphibian
Rhinella arenarum larvae(Stage 25) assayed by means of the standardized
AMPHITOX tests, showed LC50 = 0.8 mg / L and NOEC = 0.08 mg / L.
TH100
Ecotoxicity of graphene-based materials on aeroterrestrial microalgae
A. Montagner, University of Trieste / Life Science; M. Bidussi, University of
Trieste / Department of Life Sciences; S. Bosi, University of Trieste / Department
of Chemistry; V. León Castellanos, E. Vázquez Fernández-Pacheco, University of
Castilla La Mancha / Department of Quimica; M. Tretiach, University of Trieste /
Department of Life Sciences; M. Prato, University of Trieste / Department of
Chemistry
The importance of graphene-based materials on every day life is currently
exponentially rising and hence it is essential to understand the potential effects of
this materials-family on living organisms, particularly on photoautotroph
organisms, which are at the basis of the primary production of marine and terrestrial
ecosystems. In the framework of the Graphene-Flagship project, WP2 “Health and
Environment”, we tested the ecotoxicity of two highly standardized types of
graphene, few layers graphene (FLG) and graphene oxide (GO), on aeroterrestrial
microalgae. Axenic cultures of seven species selected for their different ecology
and growth-type were exposed at 0.01, 1, and 50 µg/ml in two ways: in the first one
(D, deposited) the graphene suspension was filtered and let to dry out on acetate
cellulose membranes, and afterwards an algal cells suspension in water was
deposited above the layer of deposited graphene; in the second one (S, shaken), a
suspension of algal cells and graphene was prepared, shaken for 30’ and deposited
on the membranes. Seven inoculated disks (one control plus three D and three S,
treated at the three concentrations) were laid on solid BBM at the bottom of special
vessels (n=9 per species) which allow gas exchange in sterile conditions. Vessels
were kept at 21°C, 17 µmol photons m-2 sec-1, 12/12 h light/dark photoperiod for 4
weeks, and afterwards membranes were cut in two: one half was used to measure
the content of photosynthetic pigments (chlorophylls and total carotenoids), while
the other half was used to measure the chlorophyll a fluorescence emission. The
chlorophyll content can be used as a proxy to monitor algal colony growth and was
measured spectrophotometrically in crude DMSO extracts. The ChlaF emission,
namely the parameter Fv/Fm, is a proxy of photosystem efficiency and can detect
physiological changes due to environmental stress. The photosynthetic pigment
content showed a complex pattern of effects, with species-specific effects of
treatments (D vs S) and graphene types (FLG vs GO). With respect to ChlaF
emission, control values of Fv/Fm varied naturally amongst species but there were
no significant differences amongst treatments and concentrations, although some
differences between FLG and GO exposure were observed. Additional analyses are
currently investigating the short-term effects of FLG and GO exposure on algal
species in terms of K+ release, and internalization phenomena.
TH101
Nanotechnology in agriculture, feed and food: overview of
marketed/in-development applications and regulatory aspects
S. Gottardo, Institute for Health and Consumer Protection Nanobiosciences Unit;
K. Aschberger, European Commission - Joint Research Centre / Nanobiosciences
Unit - Institute for Health and Consumer Protection; V. Amenta, European
Commission Joint Research Centre / Institute for Health and Consumer Protection
Nanobiosciences Unit; M. Arena, EFSA - European Food Safety Authority /
Pesticides; H. Bouwmeester, RIKILT, Wageningen University; P. Brandhoff,
RIKILT Wageningen UR; A. Mech, European Commission Joint Research Centre /
Institute for Health and Consumer Protection Nanobiosciences Unit; H. Rauscher,
European Commission - Joint Research Centre / Nanobiosciences; R. Schoonjans,
M. Vettori, European Food Safety Authority; R. Peters, RIKILT / Contaminants
Nanotechnology is applied in several industrial sectors including agriculture,
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food/feed production and packaging. It is expected that these applications will
increase in the near future and may therefore become a relevant source of release of
nanomaterials (NM) into the environment. To gain more knowledge on this issue,
RIKILT and the Joint Research Centre (JRC) have prepared for the European Food
Safety Authority (EFSA) an inventory of already marketed and in-development
applications of NM in agriculture, feed and food, and carried out a review of
regulatory aspects concerning NM in both EU and non-EU countries. Both the
inventory and the regulatory review are based on information collected through an
extensive search of literature and webpages, complemented by questionnaires sent
to different stakeholders (i.e. industry, research institutes, and competent
authorities). An analysis of the information records in the inventory shows that
nano-encapsulates, silver and titanium dioxide are the most encountered NM type
and that food additive and food contact material are the most frequent application
type. The use of NM in preparation/development of novel food, feed additives, and
pesticides/biocides is mostly in the research and development stage. In EU, NM are
explicitly covered by e.g. Regulation on the Provision of Food Information to
Consumers (FIC Regulation 1169/2011), Regulation on Plastic Food Contact
Materials and Articles (10/2011), and Regulation on Active and Intelligent
Materials and Articles (450/2009). A legally binding definition is also provided in
the FIC Regulation. Other pieces of legislation are currently under revision to better
address NM, e.g. Novel Food Regulation (258/97) or Annexes to the REACH
(Registration, Evaluation, Authorisation and Restriction of Chemicals) Regulation
(1907/2006). Countries outside the EU have limited NM-specific legislation and no
legally binding definition. They rather adopt a broader approach that builds mainly
on guidance for industry. The presentation will summarise the contents of the
inventory, identify the main trends in the current and reasonably foreseen use of
nanotechnology in agriculture, feed and food, and discuss possible implications for
the environment. The presentation will also investigate the differences in EU and
non-EU legislation addressing NM in agriculture, feed and food.
TH102
Risk assessment of solid lipid nanoparticles loading agrochemicals (fungicides
and herbicides) aiming agriculture applications
E.V. Campos, Sao Paulo State University - UNESP / Engenharia Ambiental; J.L.
Oliveira, São Paulo State University UNESP; M. Pascoli, University of Sorocaba;
T. Pasquoto, Universidade Federal de São Carlos; R.d. Lima, Uniso /
Biotechnology; L.F. Fraceto, Sao Paulo State University - UNESP / Environmental
Chemistry
Carbendazim (MBC) and tebuconazole (TBZ) are widely used in agriculture for the
prevention and control of fungal diseases1. Atrazine (ATZ) and simazine (SMZ) are
members of the triazines family and are used in the pre- and post-emergence control
of weeds2. Solid lipid nanoparticles (SLN) are carrier systems that offer advantages
including changes in the release profiles of bioactive compounds and their transfer
to the site of action, reduced losses due to leaching or degradation, and decreased
toxicity in the environment and humans. The aim of this study was to prepare and
characterize nanoparticles and evaluate the cytotoxicity. SLN were prepared
according to the method of water/oil emulsion and evaporation of the solvent 3. To
investigate the stability of nanoparticles formulations (with and without pesticides)
some physico-chemical properties were determined such as: mean size diameter,
polydispersivity, zeta potential and encapsulation efficiency during a period of 120
days. Cellular viability was determined using the reduction of 3(4-5
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The number of
viable cells (mouse fibroblast) was determined by measuring the amount of MTT
converted to formazan (a purple compound) by the mitochondrial dehydrogenases4.
Solid lipid nanoparticles with fungicides and herbicides presented good colloidal
stability as function of the time. The results of cell viability assays showed that the
SLN do not provoke a reduction in 3T3 cell viability. The exposure of the cells to
the commercial formulations (fungicides or herbicides) showed a strong reduction
in 3T3 cell viability (around 25 %) and when the herbicides or fungicides were
loaded in SLN the observed cell viability was around 80 %. These results showed
that the encapsulation of the pesticides in solid lipid nanoparticles decreases the
cytotoxic effects of these chemicals in 3T3 cells and these nanopesticide
formulations could be an interesting alternative to control the pests in agriculture
and reduce the environmental impacts of non-target organisms. Acknowledgments:
Fapesp, Fundunesp, CNPq and Capes.
TH103
Influence of soil pH in the effects of ZnONPs on the antioxidant activities and
Zn uptake in three plant species (T. aestivum, R. sativus and Z. mays)
C. Garcia-Gomez, INIA; A. Obrador, ETSI Agronomos (UPM); J.M. Alvarez, D.
Gonzalez, ETSI Agronomos / Agricultural Chemistry; C. del Rio, INIA; M. Babin,
INIA / Dpto. Environment; M.D. Fernández, INIA / Environment
In recent years, the study of phytotoxicity of NPs has made rapid progress, but
important issues remain to be solved, among them, the role of soil and the
importance of the physicochemical soil characteristics for their toxicity and
accumulation potential. It is due to most available information about the NP toxicity
in higher plants comes from studies on hydroponic media. Moreover, it is necessary
to develop more sensitive and specific toxicity indicators based on biochemical
changes for evaluating the toxicity of NPs. The ability to generate reactive oxygen
species (ROS) has been identified as a possible mechanism of NP toxicity. ROS
accumulation induces lipid peroxidation, membrane and DNA/RNA damage and
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metabolism imbalance. Plants have evolved various protective mechanisms to limit
oxidative damage caused by ROS accumulation such as the production of
antioxidants (e.g. ascorbate, carotenoids or thiols) and antioxidant enzymes. The
aims of this study were to study the influence of soil pH in ZnONP toxicity and
accumulation to different plant species and to assist in the selection of potential
biomarkers of soils contaminated with theses nanoparticles. ZnONPs were selected
because there is a growing interest in their use in agricultural formulations taking
advantage of their properties as a UV blocker, or as fertilizers. The ZnO NP toxicity
was tested in three plant species of agronomic interest: Triticum aestivum, Rabanus
sativus and Zea mays. Two agricultural soils: an acid soil (pH 5.4) and a basic soil
(pH 8.3) were spiked with 20, 225, 450 and 900 mg ZnO NP kg-1 (Zn basis). The
effects of the treated soils on ROS levels and the antioxidative defense system of
plant species were analyzed after 35 days of exposure. Thus, the changes on the
activity of the antioxidant enzymes (APX, GPOD and CAT), the levels of reduced
glutathione and proteins, and the effects on lipid peroxidation were measured. To
obtain a better understanding of the toxicology of ZnONPs, these effects were
compared with visible damage at the functional level of the whole organism:
seedling emergence and growth, and the changes in the chlorophyll levels. In
addition, Zn concentration in roots and shoots of plant species were determined.
This research was funded by the Spanish project RTA2013-00091-C02-01.
TH104
The Effect of Nano-ZnO Ecotoxicity on P. subcapitata
A. Erdem, Akdeniz University / Department of Environmental Engineering; M.
Ozkaleli, Akdeniz University / Dept. of environmental engineering; C. Moral,
Akdeniz University / Department of Environmental Engineering
Nanoparticles (NPs) are the materials with at least two dimensions between 1 and
100 nm. Mostly these NPs are natural products but their tremendous commercial
use has accelerated the artificial synthesis of engineered NPs (ENPs). The excessive
production and usage of the ENPs have brought a new issue that how the
environment has been affected. Therefore, detail understanding of their sources,
release interaction with environment, and possible risk assessment should be
provided to form a basis for safer use of ENPs with minimal or no hazardous impact
on environment. However, there are still no specific standardized protocols or
certified reference materials for the ENPs testing. Nevertheless, researchers are
trying to find out the best methodologies to perform these kinds of evaluations.
Moreover, the roles of ENPs in the inactivation mechanism of organisms and the
properties of the ENPs affecting the ecotoxicity still remain unknown. EU
commissions recommend for futher studies on standardization of the methodologies
and conducting experiments to assess the behavior and fate of the ENPs in real
environmental conditions. In this study, through experimenting with different
concentrations of ZnO NPs prepared with different dispersion methods in synthetic
surface water samples with different water quality parameters on algae P.
subcapitata, we have shown that cellular membranes were significantly
compromised under ambient light radiation and nano-ZnO concentrations, and even
under absence of light. Our results suggest that adverse effects are not necessarily
only attributable to individual particles smaller than 100 nm but also to low
concentrations of larger, naturally agglomerating ZnO NPs. Cell membrane damage
was more pronounced in experimental setups including irradiated ZnO NPs, due to
photocatalytic activity of the ENPs. The generation of malondialdehyde (MDA)
further suggests nano-ZnO-induced affects the cellular membrane. The endpoints
are also shown in EC50 and LC50 of the communities, and in microscopy images.
Our findings indicate a high sensitivity of algal communities to levels of ENPs
concentration that are to be expected in the surface water environment. However, to
understand the long-term effect of ENPs on the ecosystem, substantial information
is required regarding their persistence and bioaccumulation. The authors would like
to acknowledge the financial support from Akdeniz University (AU-BAP Project
No 2013.01.0102.010).
TH105
Human toxicity testing strategy towards development for grouping of
nanomaterials
N.M. Deleebeeck, Arcadis Belgium / Environment; M. Messiaen, Arcadis Belgium
nv; E.A. Bleeker, RIVM; D.T. Sijm, Head Bureau REACH; F. Van Broekhuizen,
National Institute for Public Health and the Environment; K. Selles, Ecotox
Services Australasia (ESA) laboratory
The use of nanomaterials in manufacturing operations and consumer products has
increased as scientists and engineers have realized their benefits. The
physicochemical characteristics of nanomaterials may differ from their non-nano
counterparts, affecting fundamental properties as solubility, reactivity,
environmental transport, and toxicokinetics. This may introduce risks for humans
or the environment. This study explores the physicochemical properties of
nanomaterials and their potential impact on toxicity, kinetics, and exposure in order
to come to a strategy towards the development of concepts and criteria for grouping
of nanomaterials for the purpose of testing for nanomaterial hazards and
determination of potential risks. The proposed testing strategy involves four steps.
In a first step, the known information is compiled, including information on
potential read-across candidates. Based on this information a hypothesis is
developed (step 2) and assessed to determine whether and how a nanomaterial
might exhibit unique behaviour under relevant time scales and conditions. To test
the hypothesis (step 3) to what extent grouping can be used, a tiered strategy is
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proposed. In the first tier, physico-chemical data, like chemical composition,
surface characteristics (coating, capping agents, functionalization), impurities and
particle size aree so essential to characterise a nanomaterial that they should always
collected. Other data (e.g. shape, porosity), may be appropriate to better understand
the potential for exposure. In the second tier, in vitro dissolution/bioaccessibility
testing or in vitro reactivity studies to support human health endpoints may be
considered. In the last tier, the test strategy may incorporate toxicity testing and/or
in vivo toxicokinetic testing to support read-across. From the data collected in the
tiers, it can be assessed (step 4) if the nanomaterial has a unique behaviour or not.
All the data can be used in a weight-of-evidence approach to support the grouping
hypothesis. This exercise was done for the following endpoints: acute toxicity,
skin/eye irritation, sensitization, mutagenicity, repeated dose toxicity and
carcinogenicity. Silver and titanium dioxide nanoparticles were worked out as test
cases.
TH106
Effects of Nanoparticles on Skin Irritation and Corrosion Using 3D Human
Skin model
K. Park, H. Kim, H. Lee, J. Choi, Dongduk Womens University / College of
Pharmacy
Effects of nanoparticles including silver (AgNP), titanium oxide (TNP), aluminum
oxide (AlNP) or iron (FeNP) on skin corrosion and irritation were investigated by
using in vitro 3D human skin model, Epiderm(TM). Skin models were incubated
with nanoparticles for a definite time period and cell viability was measured by
MTT method. Skin corrosion was identified by the decreased viability based on the
pre-determined threshold, which was 50% after 3 minutes exposure and 5% after 60
minutes exposure. Skin irritation was identified by decreased viability to 50% by 60
minutes exposure and 42 hr post-incubation after washing the test material. In the
corrosion test, the viability of Epiderm(TM) treated with positive chemical (8N
KOH) for 3 minutes was 9?2%. However, the viability for 3-min exposure was
89?2% in AgNP-treated Epiderm(TM), 96?2% in TNP-treated, 91?5% in
AlNP-treated, and 88?4% FeNP-treated group, which is over the threshold level. In
case of 60 min exposure, viabilities were also over threshold level in all the
nanoparaticles treated groups. In the irritation test, Epiderm(TM) models were
exposed to positive control of 5% SDS for 60 minutes and viability was measured
after 42 hr post-incubation without test materials. The viabilities of Epiderm(TM)
were over the threshold level in all the nanoparaticle treated groups. IL-1a release
and histopathological findings support the results of cell viability test. This result
provides the evidence that AgNPs, TNPs, AlNPs and FeNPs are 'non-corrosive' and
'non-irritation' to the human skin by a globally harmonized classification system.
TH107
Screening risk assessment of nano-enabled products used in restoration of
works of art
E. Semenzin, Ca Foscari University of Venice / Department of Environmental
Sciences Informatics and Statistics; C. Pang, University CaFoscari Venice / Dept of
Environmental Sciences Informatics and Statistics; A. Brunelli, Environmental
Sciences Informatics and Statistics; D. Hristozov, Ca Foscari University of Venice;
T. Balbi, University of Genova / DISTAV; L. Canesi, university of genoa /
DISTAV; D. Chelazzi, University of Florence; A. Marcomini, University of Venice
/ Department of Environmental Sciences Informatics and Statistics
Traditional restoration methods and conventional materials often lack the necessary
compatibility with the original works of art and a durable performance. To address
these issues, the FP7 Project NANOFORART (Nano-materials for the conservation
and preservation of movable and immovable artworks) has focused on the
development of manageable methodologies, based on advanced materials with a
low environmental impact, namely nanoparticles dispersions, micellar solutions,
microemulsions and chemical gels, to be used for the consolidation, pH control and
cleaning of works of art. Environmental impacts of a set of nanoparticles
dispersions (i.e. four Ca(OH)2 nanoparticles dispersions in 1-propanol, 2-propanol,
ethanol, and two CaCO3 nanoparticle dispersions in water and in a
2-propanol/water mixture) were assessed along their life-cycle by performing a
screening risk assessment. Exposure to both humans and the environment was
evaluated by estimating the potential nanoparticles release in
manufacturing/preparation, application and post-application stages, thus
identifying relevant exposure scenarios. Health and environmental hazards were
evaluated by self-classifying the investigated formulations according to the
"Guidance on the Application of the CLP Criteria" provided by European
Chemicals Agency (ECHA), supported by tests on nanoparticle dispersions
performed according to Human Skin Equivalent Models. The results revealed that
no relevant exposure and effect can be expected for the environmental
compartments. For human health, although the self-classification highlighted
potential health hazards for some of the proposed systems, the main route of
exposure, represented by dermal contact, could lead to adverse toxicological effects
only for one system at the highest tested concentration (representative of real
application conditions). All the other systems resulted as not irritant for human skin
at concentrations representative of real application conditions. However, the use of
common personal protective equipment (i.e. gloves, glasses) and prevention
measures (i.e. ventilated room), is always recommended in order assure a complete
protection of workers from any potential adverse effects. This is one of the first
studies addressing environmental impacts of nano-enabled products that can be
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employed for cultural heritage applications, to substitute the use of pure organic
solvents and other chemicals with recognized toxicity and environmental impact.

conservative default value for a PNEC would be based on the toxicity of the NMs
component materials.

TH108
Conceptual framework for Sustainable Nanotechnologies Decision Support
System (SUNDS)
v. subramanian, Ca Foscari University of Venice / Dept of Environmental Sciences
Informatics and Statistics; E. Semenzin, Ca Foscari University of Venice /
Department of Environmental Sciences Informatics and Statistics; D. Hristozov, Ca
Foscari University of Venice; A. Zabeo; I. Malsch, Malsch TechnoValuation; F.
Murphy, M. Mullins, University of Limerick; T. van Harmelen, T. Ligthart, TNO;
P. Saling, BASF SE / Sustainability Strategy; I. Linkov, US Army Engineer
Research and Development Center; A. Marcomini, University of Venice /
Department of Environmental Sciences Informatics and Statistics
Vrishali Subramanian1, Elena Semenzin 1, Danail Hristozov 1, Alex Zabeo 1, Ineke
Malsch 2,Finbarr Murphy 3, Martin Mullins 3, Toon van Harmelen 4, Tom Ligthart 4,
Igor Linkov 1,5 and Antonio Marcomini 1 1 Department of Environmental Sciences,
Informatics and Statistics, Ca’ Foscari University of Venice, Italy 2 Malsch
TechnoValuation, Utrecht, The Netherlands 3 Kemmy Business School, University
of Limerick, Ireland 4 TNO, Utrecht, The Netherlands 5 US Army Engineer
Research and Development Center, Concord, MA, USA Track and session: Track
G: Prospective Life Cycle Thinking approaches for the definition and
implementation of sustainability strategies in industry and policy making
Keywords: Sustainable Nanotechnology, Decision Support, Multi Criteria
Decision Analysis Application of methods like Life Cycle Assessment (LCA) and
Risk Analysis (RA) to Engineered Nanomaterials (ENM) are challenging because
of knowledge and data gaps, and can impede safe and sustainable
nanomanufacturing. While LCA has great utility for quantitative impact evaluation
and regulatory and industrial decision making, lack of nanomaterial-specific
characterization factors and reliable Lifecycle Inventory data . Multi-Criteria
Decision Analysis (MCDA) can be used to integrate RA and LCA within a
framework for Sustainable Nanotechnology that can also incorporate stakeholder
values and estimate uncertainty. The European Commission has funded a project on
sustainable nanotechnology (SUN, http://www.sun-fp7.eu/) that aims to build tools
to assess ecological and human health risks , environmental impacts, risk
management measures and benefits of nanoproducts. These tools will be integrated
within an overarching decision framework and support tool for Sustainable
Nanotechnology to support the selection of risk management alternatives (e.g.
safety by design technological alternatives, personal protective equipment). The
SUN Decision Support System (SUNDS) is currently in development in the SUN
project through a process of integrating SUN tools with user needs. The framework
will be implemented in a user-friendly modular software and will be tested on the
SUN case studies. We present SUNDS conceptual framework and user needs
(industry, regulatory and insurance sector) with respect to SUNDS features.

TH110
Ecosafety of nanomaterials for seawater remediation
E. Bocci, University of Siena / Environmental Sciences; S. Buono, Universita' degli
studi di Napoli Federico II; C. Gambardella, ISMAR-CNR; V. Vitiello, ISPRA
Italian Institute for Environmental Protection and Research; M. Vannuccini,
University of Siena / Physical earth and environmental science; e. bergami,
University of Siena / Physical Earth and Environmental Sciences; F. Freyria,
Massachusett Institute of Technology / Department of Chemistry; S. Esposito,
University of Cassino and Lazio Meridionale / Department of Civil and Mechanical
Engineering; M. Massa, Centre of Food Innovation and Development in the Food
Industry (CAISIAL); B. Bonelli, Politecnico di Torino / Dipartimento di Scienza
dei Materiali e Ingegneria Chimica; M. Faimali, CNRInstitute of Marine Science
ISMAR; i. buttino, ISPRA / Ecotoxicology and plankton biology Lab; I. Corsi,
University of Siena / Physical Earth and Environmental Sciences
The use of nanomaterials (NMs) for in situ remediation referred as nanoremediation
represents a promising and cutting-edge solution, by ensuring a quick and efficient
pollutants removal. However, their use should not pose any additional risk for the
environment and natural ecosystems. The aim of the present study done in the
framework of the NanoRemEco research project is to validate and define
ecotoxicological tools to plan and realize ecosafe remediation techniques in the
marine environment based on the use of eco-friendly NMs. The study has been
organized using ecotoxicological bioassays in selected marine organisms belonging
to different trophic levels. Two different n-TiO2 formulation as Areoxide® Degussa
P-25 (P25), the most used commercial titania, and newly synthesized pure
mesoporous titania (MT) intended for sea water remediation have been tested alone
and in combination with Cadmium (Cd), as model toxic marine contaminant to be
remediated. Neither lethal nor sublethal toxicity was observed for single P25 and
MT exposure in both brine shrimp and sea urchin, neverthless when combined with
Cd, a significant increase in toxicity was observed in sea urchin exposed to P25
respect to MT. The different behavior of P25 and MT in natural seawater (NSW)
might affect their interaction with Cd and consequently toxicity; P25 tend to form
bigger aggregates compared to MT and they significantly increase in presence of
Cd perhaps affecting its bioavailability. Such preliminary data stress the need to
deeply investigate NMs behaviour in sea water before any in situ environmental
application as nanoremediation since this might affect bioavailability and toxicity
of contaminants to be remediated. More important there is an urgent need to
develop an ecosafety testing strategy for NMs used in sea water remediation in
order to prevent any adverse impact to marine biota.

TH109
The GUIDEnano strategy for nanomaterial environmental hazard assessment
along the life cycle
G. Janer, Acondicionamiento Tarrasense; M. Diez-Ortiz, Leitat Technological
Center; M. Fernandez-Cruz, INIA - National Institute for Agricultural and Food
Research and Technology / Environment; D. Hernandez-Moreno, INIA /
Environment; J. Izquierdo, INIA; D. Spurgeon, Centre for Ecology & Hydrology;
M. Park, RIVM; N. Ferraz, University of Uppsala; J. Catalán, Finnish Institute of
Occupational Health; S. Vázquez-Campos, Safety Sustainability; C. Svendsen,
CEH, Wallingford / Pollution and Ecotoxicology
GUIDEnano aims at developing an interactive web-based Guidance Tool to support
the risk assessment and risk management of a nano-enabled product. A first step
will be to assess the possibility to use existing hazard assessments for similar
materials, by assessing similarity between the exposure-relevant and the already
tested NMs. This will be done by using a set of predefined read-across criteria, such
as chemical composition, degradation/dissolution rate, shape, primary size and
aggregated size, charge, and different coating properties. The consideration of all
these read-across criteria leads to a similarity score for each physicochemical
property evaluated. To determine the ultimate similarity score between two NMs,
the lowest similarity score is selected. As a second step, in cases where the
exposure-relevant material is not sufficiently similar to any of the previously
assessed materials, the Tool would base the hazard assessment on individual studies
available for the NM of interest. Each individual study, providing it is relevant for
the environmental compartment of interest, would be evaluated for two aspects: its
reliability and the similarity of the tested NM to the exposure relevant NM (i.e., the
read-across process). Within the reliability concept, we include the combination of
the Klimisch score and a specific nano score that accounts for the nanomaterial
characterization details included in the study. A minimum score for these two
aspects will be needed to use such test data for the derivation of the final PNEC
value and, in such cases, the score will also inform on the uncertainty around it. A
third and final step, in cases where no relevant test information would be available
for a nanomaterial, we consider the use of general categories of nanomaterials and
associated default hazard values. There is so far little evidence of direct physical
effects of NMs in the environment, and the vast majority of data suggests that
observed toxicity can be explained by toxicity from the component materials.
Hence, we consider that, with the current state of knowledge, an expectedly
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Assessing the exposome: Prioritization, biomonitoring,
modeling and experimental assessment of exposure factors
(P)
TH111
A Quantitative Toxicogenomics Assay for High-throughput and Mechanistic
Genotoxicity Assessment of Environmental Pollutants
J. Lan, Civil Environmental Engineering; N. Gou, Northeastern University / Civil
and Environmental Engineering; S.M. Rahman, Northeastern University / Civil
Environmental Engineering; C. Gao, Northeastern University / Bioengineering; A.
Gu, Department of Civil & Env Engineering / Department of Civil Env
Engineering Biotechnology Initiative Program
The ecological and health concern of mutagenicity and carcinogenicity potentially
associated with an overwhelmingly large and ever-increasing number of chemicals
and materials demands for cost-effective and feasible method for genotoxicity
screening and risk assessments. In this study, we developed a DNA damage repair
pathways-based quantitative toxicogenomics assay, using GFP-tagged yeast
whole-cell array for in vitro genotoxicity assessment. The genotoxicity assay array
consists of 38 selected biomarkers indicative of all the seven known DNA damage
repair pathways and yields high-dimensional temporal altered expression profile in
exposure to a chemical within 2 hrs. The assay was applied to assess four model
genotoxic chemicals, three environmental pollutants and four negative controls
across six concentrations, as well as four nanomaterials across three concentrations.
Quantitative molecular genotoxicity endpoints were derived based on dose
response modeling of a newly developed integrated molecular effect quantifier,
Protein Effect Level Index (PELI). The molecular genotoxicity endpoints were
found to correlate well with the conventional genotoxicity comet assay results in
human lung epithelial cells (A549). To further evaluate the proposed genotoxicity
assay, the genotoxicity endpoints (positive versus negative) and DNA damaging
mechanisms revealed by our assay were compared and showed consistent results
with multiple conventional in vitro as well as in vivo genotoxicity and
carcinogenicity assays. The results suggested the conserved DNA damage repair
strategies and pathways among different species and also provided promising
evidence for the concept of adverse outcome pathways, to link the molecular
initiating events to adverse outcomes at a biological relevant level. In addition, the
high-resolution DNA damaging repair pathway alternated protein expression
profiles allowed for chemical clustering and classification. This
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toxicogenomics-based assay presents a promising alternative for fast, efficient and
mechanistic genotoxicity screening and assessment of drugs, foods, chemicals,
nanomaterials and environmental contaminants.
TH112
Colon carcinogenicity assessment of water and effluents under the influence of
textile activities
F.H. Fernandes, UNIVERSIDADE ESTADUAL PAULISTA - UNESP /
Pathology; G.d. Umbuzeiro, FACULTY OF TECHNOLOGY -UNICAMP /
LEAL; M.O. Nasciutti, A.L. Sávio, C.C. Munari, B. Anfilo, Universidade Estadual
Paulista UNESP / Pathology; D.F. Salvadori, Unesp
Azo dyes belong to a large family of synthetic dyes that are highly resistant to
natural degradation. They are widely used in the textile industry and can reach the
aquatic environment. We evaluated the potential of samples collected at two sites of
two both under the influence of textile discharges to induce colon carcinogenicity in
rats. Samples were collected during a severe drought condition (February, 2014), (i)
at Quilombo River (QR) and (ii) and the treated effluent of Carioba Wastewater
Treatment Plant (WWTP), Americana, State of Sao Paulo, Brazil. Rats (12 per
group) were daily treated with ad libitum QR and WWTP treated effluent samples
at 0.1, 1.0 and 10.0 % concentration by drinking water during two weeks. Animals
treated with ethylenediamine tetra acetic acid (EDTA, 1.85 mg/kg body weight)
and with 1.2-dimethyldrazine (DMH, 160 mg/kg b.w.) administered by
subcutaneous injection twice a week for two weeks were used as negative and
positive controls, respectively. After six weeks of treatment, animals were
euthanized (protocol approved by the Bioethics Committee, nº 1002/2013) and
colon collected. Anatomical features (hearth, kidney and liver weight) were also
assessed. One-hundred sequential fields from proximal, medial and distal colon
were analyzed for the frequency of aberrant crypt foci (ACF). Liver hypertrophy
was observed in rats treated with both WWTP and QR samples. Increased
frequency of ACF in the proximal colon was detected in those animals treated with
WWTP at the two highest doses (1 and 10%; p< 0.05). In conclusion, data suggest
the presence of potential carcinogens in Quilombo river and WWTP treated effluent
samples.
TH113
Chemical characterization and toxicological evaluation of airborne PM10,
PM2.5, and PM1 near cement plants
N. Roig, Universitat Rovira i Virgili; F. Sánchez Soberón, Universitat Rovira i
Virgili / Chemical Engineering; J. Rovira, Departament d Enginyeria Química; M.
Mari, Rovira i Virgily University / Chemical Engineering; J. Sierra, Universitat
Rovira i Virgili / Soil Science Unit; E. Marti, Universitat de Barcelona / Productes
Naturals Biologia Vegetal i Edafologia; M. Nadal, University Rovira i Virgili /
Laboratory of Toxicology and Environmental Health; J.L. Domingo, Universitat
Rovira i Virgili / Laboratory of Toxicology and Environmental Health; M.
Schuhmacher, Rovira i Virgili University / Chemical Engineering
Urban particulate air pollution has a major impact on the quality of life and human
health. There is a special concern over the amount of suspended fine and ultrafine
particulate matter in urban areas. The breathable fraction of ambient particulate
matter (PM) is often referred to as PM10. However, fine particulate matter (PM2.5
and PM1) are able to go deeper in lung and alveoli, being related to cardiovascular
disease, pulmonary disease, and cancer. Due to its adverse impact on human health,
ambient fine particulate matter (PM2.5) is among the atmospheric pollutants subject
to environmental regulation, particularly in the European Union. Pollutant mixtures
may pose important adverse health effects, not only because of the effects of
individual substances, but also as a result of the potential synergisms/antagonisms
among them. Despite that, and because of the difficulties to assess the potential
hazard of these mixtures, regulation measures to control the levels of pollutants are
traditionally focused on the simple determination of individual contaminants in air.
The objectives of this study are to characterize the size, morphology and chemical
composition of the atmospheric particles (PM10, PM2.5 and PM1) in two areas (urban
and rural) located close to a cement plant. Their potential of ecotoxicity,
cytotoxicity and genotoxicity for the human health is also determined. Samples of
PM10, PM2.5 and PM1 fractions were collected with high-volume active sampling
devices, and the contents of mineral matter, trace elements, C, TOC, N, S and
soluble salts were analysed in the three different particles fractions. The size,
morphology and composition of particles were also observed by means of
Environmental Scanning Electron Microscope techniques, in order to observe
differences between different PM fractions. The levels of ecotoxicity were
evaluated by using the photo-luminescent bacteria Vibrio fischeri, while the
potential of toxicity and genotoxicity was assessed by conducting the MTT and
Comet Assays, respectively, both of them using on human lung epithelial cells
A549 as target cells. The results show that Microtox is an excellent screening test to
perform a first evaluation of air quality. In addition, A549 line cells allowed to
distinguish when air samples are toxic and/or probable carcinogens for cell lungs.
TH114
Electrophile-peptide adductome - Relationship with site- and
mechanism-specific reactivity
C. Slawik, Helmholtz centre for environmental research - UFZ / Ecological
chemistry; C. Rickmeyer, Ilmenau University of Technology; S. Hirth,
Martin-Luther-University Halle Wittenberg / Institute of Chemistry Food
444

Chemistry and Environmental Chemistry; A. Böhme, UFZ - Helmholtz Centre for
Environmental Research / Ecological chemistry; G. Schuurmann, Helmholtz centre
for environmental research - UFZ / Department of Ecological Chemistry
For unraveling mechanistic causes of disease formation, the exposome defined as
cumulative totality of exposure in the organism contains pertinent information.1
Importantly, this internal chemistry is affected not only through the uptake of
exogenous compounds, but also by the endogenous generation of substances in
response to external stress, with electrophilic aldehydes generated from lipid
peroxidation forming one prominent example.2 Because electrophiles are ready to
react with nucleophilic sites of peptides, proteins and the DNA, the respective
adduct formation contributes significantly to the adductome as part of the
exposome.3 In the presentation, we compare peptide adducts of organic
electrophiles as determined through LC/MS-MS with their mechanism- and
site-specific reactivities, the latter of which are quantified through kinetic
chemoassays4-6 employing mono- and bifunctional model nucleophiles. The
discussion includes the scope of electrophilic reactivity profiling for predicting
electrophile-protein adductome patterns, taking into account opportunities for
calculating the latter from molecular structure.7 [1] Rappaport SM. Smith MT 2010.
Environment and disease risks. Science 330: 460-461. [2] Jacobs AT, Marnett LJ
2010. Systems analysis of protein modification and cellular responses induced by
electrophile stress. Acc. Chem. Res. 43: 673-683. [3] Rappaport SM et al. 2012.
Adductomics: Characterizing exposures to reactive electrophiles. Toxicol. Lett.
213: 83-90. [4] Böhme A et al. 2009. Kinetic glutathione chemoassay to quantify
thiol reactivity of organic electrophiles – Application to a,b-unsaturated ketones,
acrylates, and propiolates. Chem. Res. Toxicol. 22: 742-750. [5] Böhme A et al.
2010. Thiol reactivity and its impact on the cili-ate toxicity of a,b-un-saturated
aldehydes, ketones and esters. Chem. Res. Toxicol. 23: 1905-1912. [6] Thaens D et
al. 2012. Chemoassay screen-ing of DNA-reactive mutagenicity with
4-(4-nitrobenzyl)pyridine – Application to epoxides, oxetanes and sulfur
heterocycles. Chem. Res. Toxicol. 25: 2092-2102. [7] Wondrousch D et al. 2010.
Local electro-phi-licity predicts the toxicity-relevant reactivity of Michael
acceptors. J. Phys. Chem. Lett. 1: 1605-1610.
TH115
Determination of six parabens and four paraben derivatives in
pharmaceuticals
C. Moreta, Analytical Chemistry; M. Tena, University of La Rioja / Analytical
Chemistry; K. Kannan, New York State Department of Health / Wadsworth Center
Department of Health
Parabens are alkyl esters of 4-hydroxybenzoic acid (4-HB). Parabens are widely
used as preservatives in cosmetics, foodstuffs and pharmaceuticals because of their
low cost, high water solubility and broad spectrum antimicrobial properties.
However, parabens have been shown to be weakly estrogenic in laboratory animal
studies and hence, they are a group of endocrine disrupting compounds (ECDs).
Human exposure to parabens is a concern and sources of human exposure are not
well characterized. In this study, a method was developed to determine six most
frequently used parabens and four paraben derivatives (methyl and ethyl
protocatechuates, and mono and di- hydroxybenzoic acids) in pharmaceuticals.
This method was based on solid-liquid extraction (SLE) and high performance
liquid chromatography (HPLC) coupled to a triple quadrupole mass spectrometry
detector (QqQ-MS/MS). To our knowledge, this is the first comprehensive report of
occurrence of parabens in pharmaceuticals. The method was applied for the
analysis of more than 100 pharmaceuticals including liquid/syrup, cream, solid,
prescription or over-the counter (OTC) drugs from the USA and a few other
countries. Although a majority of the drug samples did not have parabens, levels up
to 2 mg/g were found in some samples, being methylparaben followed by
propylparaben the most abundant of them. Among paraben derivatives, 4-HB was
predominantly found. Hydrolysis of parabens is an explanation for the presence of
4-HB in drugs.
TH116
Online SPE LC-MS/MS method for the determination of hydroxylated
polychlorinated biphenyls (OH-PCBs) in human plasma
N. Quinete, Medical Faculty, RWTH Aachen University / Institute for
Occupational and Social Medicine; T. Kraus, C. Aretz, T. Schettgen, RWTH
Aachen University / Institute for Occupational and Social Medicine
Over the last decade attention has been drawn to the metabolites of PCBs and their
potential adverse effects in humans and wildlife. Hydroxylated polychlorinated
biphenyls metabolites (OH-PCBs) have been shown to be strongly retained in
human blood causing endocrine-related toxicity, particularly on the thyroid system.
Traditionally, analytical methods for the determination of OH-PCBs require in
general extensive sample preparation, which include a series of time consuming and
low throughput liquid-liquid extraction and back extractions, evaporations, several
steps of cleanup and, in some cases, derivatization prior the analysis by gas or liquid
chromatography-mass spectrometry (GC-MS or LC-MS). The present study
developed and validated a novel, sensitive and selective online solid phase
extraction (SPE) method coupled to LC-tandem mass spectrometry (LC-MS/MS)
for the separation and quantitation of 19 relevant congeners of OH-PCBs in human
plasma. The developed method required minimal sample preparation and solvent
consumption while improving throughput, detection and response in biomedical
and/or environmental analysis. Limits of quantification (LOQ)ranged from 0.02 to
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0.5 ng mL-1 and extraction recoveries from 71-134% for all congeners. Intra- and
inter-assay coefficients of variation were between 3.8 and 15 %. In order to evaluate
the applicability of the method, a preliminary evaluation (N=90) was conducted in
plasma from occupationally exposed workers of a transformer recycling plant and
residents exposed to very high levels of PCBs in a German cohort. High chlorinated
(penta- through hepta-chlorinated) OH-PCBs were the predominant congeners in
human blood with concentrations up to 44.2 ng mL-1. Lower chlorinated OH-PCBs
were occasionally detected, although mono-chlorinated OH-PCB congener was not
present in any of the samples. Unknown OH-PCB congener peaks were also
frequently present in the samples at relatively high concentrations, highlighting the
need for the development of new standards. In addition, the relationship and
associations between OH-PCB metabolites and their parent compounds in the
studied cohort were also assessed.
TH117
Targeted and Non-targeted Analysis of Phthalate Metabolite in Human Urine
with Liquid Chromatography Mass Spectrometry: Identification and
Occurrence for Exposure Assessment
Y. Feng, C. Yao, Health Canada; P. Chan, McGill University
Phthalate esters are ubiquitous in our living environment due to their widespread
use. The human exposome represents the totality of the chemical exposures over the
course of an individual’s lifetime. It is a challenge to assess human exposure to
chemicals like phthalates through direct measurements of environmental
contamination levels since they may not reflect actual exposure in an individual. As
a result, a more accurate assessment of the exposure of the population to phthalates
has been attempted by a combination of measuring specific metabolites of the
phthalates in urine or other biological samples and information on the sources of
phthalates, bioavailability and metabolism pathways in humans. In this study, we
show the use of liquid chromatography triple quadrupole mass spectrometry
(LC-MS/MS) and liquid chromatography quadrupole time-of-flight mass
spectrometry (LC-QTOF) in analysis of targeted metabolites and non-targeted
screening and identification of unknown phthalate metabolites in human urine. The
precursor ion scan technique in triple quadrupole mass spectrometry was used to
screen any molecule that can produce a product ion, m/z 121. Phthalate metabolites
have a common product ion [C6H5COO]- which is represented as m/z 121 in the
mass spectrum. Subsequently, the quadrupole time-of-flight mass spectrometry,
which is high resolution mass spectrometry (HRMS), was utilized to elucidate
structural information of the peaks observed in the precursor ion scan. The high
mass accuracy and exceptional tolerance for sample complexity inherent to HRMS
instruments allows distinguishing of analyte ions and product ions from
interferences with similar mass and identification of unknown metabolites at trace
levels. A core-shell column was used to further enhance the specificity of
identification for non-targeted metabolites through improving the separation
efficiency on the column prior to mass spectrometry. Canadian male urine samples
in two groups, control and infertile, were subjected to a non-targeted analysis to
identify any new or unmonitored phthalate metabolites of potential concern using a
combination of LC-MS/MS and LC-QTOF. Targeted analysis was undertaken only
using LC-MS/MS. This technique provides superior separation capabilities, fast
screening of phthalate metabolites and accurate identification of unknown
metabolites.
TH118
Influence of socio-demographic and diet determinants on the levels of mercury
in preschool children from a Mediterranean island.
M. Garí, IDAEA-CSIC / Environmental Chemistry; J.O. Grimalt, Environmental
Chemistry; M. Torrent, Àrea de Salut de Menorca IB-Salut. Fundació
Caubet-CIMERA; J. Sunyer, Centre for Research in Environmental Epidemiology
Mercury is well known as a major persistent pollutant. It can cause severe
neurological damage to children. Humans are exposed to mercury basically through
fish consumption. This study focuses on the presence of mercury in the infant
population of Menorca, in the Western Mediterranean area, whose inhabitants are
usual fish and seafood eaters. The research is based on 302 hair samples of
four-year old children from the Menorca island collected within the INMA study.
Determination of total mercury (THg) in hair was performed using inductively
coupled plasma mass spectrometry (ICP-MS). Children from Menorca island show
detectable levels of mercury in hair, with a mean concentration of 1.4 µg/g (ranging
between 0.040 µg/g and 10 µg/g). 20% of the samples were above the WHO
recommended value (2 µg/g in human hair). The concentrations in Menorca are
rather high when compared with other populations, yet concur with the high levels
of island populations, and certainly lower than in highly-exposed areas. The
consumption of fish and seafood is clearly the leading factor explaining the degree
of accumulation of mercury found. It is also the single most important factor, as it
explains 15% of all the variability, whereas the rest of the factors studied represent,
all together, only 5%. Oily fish is the main source of this pollutant, yet intakes of
other types of fish and seafood, including squid and shellfish, which are frequent
resources in Menorca island, also contribute to the body burden of mercury. Spain
is in general a highly fish-consumer country. The population of the Menorca island
has easy access to local fish and probably higher consumption level, making the
levels of mercury in the Menorca population higher than in other Spanish locations
(e.g. Tarragona or Granada). This research confirms that the greatest source of
mercury for humans is the fish and seafood consumption, thus endorsing the
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importance of the most recent international agreement on mercury, namely the
Minamata Convention on Mercury, which was just adopted in January 2013 to
prevent emissions and releases of this compound. The present study has not
observed any association between mercury concentrations and adverse
neurodevelopmental outcomes in the studied children. This anyway concurs with
existing research, which only shows clear association among these two variables
when the levels of exposure to mercury are severe, such as in heavily polluted
locations.
TH119
Human exposure to PAHs bound to PM fractions in an area influenced by a
cement plant. PBPK application and risk assessment
F. Sánchez Soberón, Universitat Rovira i Virgili / Chemical Engineering; M. Mari,
Rovira i Virgily University / Chemical Engineering; M. Schuhmacher, Rovira i
Virgili University / Chemical Engineering; J. Rovira, Departament d Enginyeria
Química; M. Nadal, University Rovira i Virgili / Laboratory of Toxicology and
Environmental Health; V. Kumar, Universitat Rovira i Virgili / Chemical
engineering department; J.L. Domingo, Universitat Rovira i Virgili / Laboratory of
Toxicology and Environmental Health
Cement production is an energy intensive process that requires huge amounts of
materials and energy. As a consequence of the combustion performed inside a
cement kiln, a number of pollutants may be generated and released to air, being
polycyclic aromatic hydrocarbons (PAHs) one of the most typical families of
chemicals. PAHs form a varied group of chemical compounds structurally
characterized by owing several aromatic rings. In the atmosphere, they can be found
as vapor or linked to air particulate matter (PM). Inhalation is the main direct
pathway of exposure to PAHs. Once inside the human body, PAHs may act as
carcinogenic precursors, as well as being able to generate pulmonary,
gastrointestinal and renal diseases. So far, gaseous PAHs have been more
extensively studied. However, greater attention is being paid nowadays in
elucidating the occurrence of particle-bound PAHs, since persistence and toxicity
could be higher. Although it has been reported that PM bound to PAHs are usually
associated to particles smaller than 1-2 μm, studies analyzing PAHs contained into
this fraction are still sparse. Moreover, there is no much information about PAHs in
areas influenced by cement plants, since information has been restricted to other
chemicals, such as dioxins and furans, heavy metals and inorganic gases.
Furthermore, the subsequent adverse health effects for the population living in the
vicinity of these facilities is being subject of study. This study is aimed at
understand better the distribution of PM-bound PAHs in an area under the direct
influence of the emissions of a cement plant. Three PM fractions (10, 2.5 and 1 μm)
were sampled with high volume active samplers in sites located near a cement
factory in Catalonia (Spain). Filters obtained from the sampling were later analyzed
by means of HRGC/HRMS to elucidate the PAHs content. In order to estimate the
PAH exposure, a human respiratory tract model linked to a physiologically based
paharmacokinetic model (PBPK) was used. Subsequently, human health risks were
assessed, highlighting the risk of cancer associated to the inhalation of PAHs. The
results of our study will help understand the distribution, target organs and health
risks of different PAHs among different fractions of PM in an area influenced by the
emissions of a cement factory. Hence, information might be applied to areas locally
impacted by other industries which potentially emit PAHs to air, such as oil
refineries
TH120
Development of a personal exposure model based on Agent Based Modelling
D.A. Sarigiannis, E. Handakas, D. Chapizanis, S. Karakitsios, Aristotle University
of Thessaloniki / Chemical Engineering
This study aims to develop an individual and a population-level exposure model,
integrating space-time activity data and air pollution levels in urban centres. The
series of data that support this model are derived by i) personal sensors and ii)
indoor and outdoor concentration data of particulate matter at various aerodynamic
diameters (PM10, PM2.5 and PM1), measured in Thessaloniki, Greece. Personal
sensors (smartphones including GPS, accelerometer, thermometer and luminance
sensors) have been used to capture personal data such as location, motion and
intense of activity. These data were used as input to an Artificial Neural Network
model, aiming at deriving an individual time-activity model based solely on sensor
data. Extrapolation to populations including various several age groups was done
by using geographically explicit agent-based modeling (ABM) enabling thus a
better understanding of the behaviour of individuals and populations in
evolutionary settings. Personal activity data were analysed and then stored at the
individual “agent” level. Using GIS and Agent-based Modelling Architecture
(GAMA), the activity of the agent was projected on a GIS layer, superposed onto
urban air quality maps. The population uptake of different PM size fractions was
further investigated using a human respiratory tract (HRT) deposition model. PM
levels and size distribution varied among the different seasons and parts of the
urban agglomeration, as well as among different micro-environments and
transportation means. Based on movement and activity, changes in exposure levels
were calculated not only for the overall agent population but for individual agents
as well. By estimating the daily time-activity patterns (as predicted by the coupled
sensors-ANN-ABM platform) of vulnerable subgroups such as children or the
elderly, we were able to estimate their personal exposure and uptake profile, taking
into account a) PM size distribution across the different locations encountered and
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b) differences in activity intensity. Overall, exposure to PM and especially
deposition across the HRT are higher for children, as a result of the higher fraction
time spent outdoors and in transport, the higher bodyweight-normalised inhalation
rate, the more intensive overall activity and age-dependent differences in
respiratory physiology.
TH121
Are fine particles the most dangerous? An exposure and dosimetry approach
F. Sánchez Soberón, Universitat Rovira i Virgili / Chemical Engineering; M. Mari,
Rovira i Virgily University / Chemical Engineering; V. Kumar, Universitat Rovira i
Virgili / Chemical engineering department; M. Nadal, University Rovira i Virgili /
Laboratory of Toxicology and Environmental Health; J.L. Domingo, Universitat
Rovira i Virgili / Laboratory of Toxicology and Environmental Health; M.
Schuhmacher, Rovira i Virgili University / Chemical Engineering
Particulate matter (PM) is a complex mixture of extremely small particles and
liquid droplets suspended in the atmosphere. Small particles in ambient air are
originated from a wide range of sources (such as traffic, industry, energy production
or domestic combustion). The inhalation of PM causes many adverse health effects
on the population. In order to control their levels, PM outdoor concentrations,
specially PM10 and PM2.5 fractions (those smaller than 10 and 2.5 μm of diameter
respectively), are widely monitored. However, in developed countries population
spend most of their time indoors. Data regarding indoor aerosol particles are not
usually available, so “Indoor Aerosol Modelling” can be used as an alternative to
estimate indoor levels. Apart from PM levels, health effects caused by PM depend
on its physical and chemical properties. Size plays a key role on determining the
part of the respiratory tract where the particles deposit and, therefore, their potential
of being harmful. The objective of this study was to evaluate the exposure, indoor
and outdoor, to different fractions of airborne particles and assess the dose retained
in the different parts of the human respiratory tract. To do that, outdoor
concentrations of three PM fractions (10, 2.5 and 1 μm) were measured in
Montcada i Reixac (Barcelona,Spain), an area with many industrial activities (a
cement plant among them). The outdoor concentrations were used to estimate
indoor levels of PM fractions by means of Indoor Air Quality (IAQX) model (US
EPA) taking into account the time activity patterns for different groups of
population. In turn, Multiple Path Dosimetry (MPPD2.11) model was used to
determine the internal exposure and the distribution of different PM fractions in the
respiratory tract. The results showed that the pattern of exposure to particles
changes significantly when considering different activities and indoor
concentrations. Conclusions of this study may be a key factor for a better
understanding of biological response to PM exposure and, hence, the human health
risk assessment.
TH122
Exposure assessment of airborne endotoxin, glyphosate residues, and particles
in farms during summer spray season
A. Adhikari, Georgia Southern University / Department of Environmental Health
Sciences
Many low–molecular weight chemicals including some pesticides and herbicides
are capable of inducing occupational asthma. Glyphosate [(N–phosphonomethyl)
glycine] is one of the most commonly used broad spectrum nonselective herbicides
in the world. Glyphosate application was associated with asthma and rhinitis in
large-scale epidemiological studies of US farmers and a possible role of glyphosate
in airway inflammation was previously shown in our laboratory study. Levels of
airborne endotoxin and dust particles in farm environments are typically high as
well. The cumulative exposures to endotoxin, glyphosate residues, and dust
particles in farms could be associated with airway inflammation and asthma among
farmers. In this field study, we have examined parallel exposure levels of airborne
endotoxin, glyphosate residues, and particles of different sizes in several large corn
farms of U.S.A. during summer glyphosate spray seasons. Samples were collected
by conventional and non-conventional size-selective aerosol sampling/source
testing methods (for aerosolizable contaminants from ground surface) before and
during/after spraying. Extracts of aerosol samples were analyzed for endotoxin and
glyphosate by Limulas amebocyte lysate assay and glyphosate-specific ELISAs.
Higher levels of endotoxin and glyphosate were observed in >1.8 µm particle size
fractions and total inhalable aerosols compared to other particle size fractions.
Endotoxin levels in air were found to be same during pesticide spray and in control
samples. Reaerosolizable glyphosate residues and endotoxin on farm soil surfaces
after spray were mostly below the detection limits. Glyphosate spraying in all farms
increased particle concentrations for all sizes (0.3 - >20 µm), however, the
increasing trends were more prominent for particles of >3 µm sizes.
Acknowledgement: This study was supported by by Award Number R21ES017316
from the National Institute of Environmental Health Sciences (NIEHS). The
content is solely the responsibility of the authors and does not necessarily represent
the official views of the National Institute of Environmental Health Sciences or the
National Institutes of Health.
TH123
Environmental risk assessment for human exposed to airborne silica dust in
ceramics manufacturing
Y. Lin, B. Wu, Y. Cheng, Y. Shu-Han, National Taiwan University / Department of
Bioenvironmental Systems Engineering; N. Hsieh, Department of
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Bioenvironmental Systems Engineering; C. Liao, National Taiwan University /
Department of Bioenvironmental Systems Engineering
Airborne pathogenic dust of silica (SiO2) is poised to be one of the greatest threats
to human health effects, causing pulmonary fibrosis (silicosis), lung function
deficits, pulmonary inflammation, and lung cancer. The purpose of this study was
to assess human health risk exposed to airborne silica dust in Taiwan ceramics
manufacturing. We conducted measurements to characterize the
workplace-specific airborne silica dust in tile and commodity ceramic factories and
used a physiologically based alveolar exposure model to estimate internal exposure
dose. We constructed the dose-response models for describing the relationships
between exposure dose and inflammatory responses, by which health risks among
workers can be inferred. We found that silica contents were 0.22 – 33.04% with
concentration ranges of 100 – 5336.86 and 0.46 – 1763.30 μg m-3, respectively, in
tile and commodity ceramic factories. We showed that granulation workers in tile
ceramic factory had the highest total silica lung burden (~1000 mg) with a
cumulative silica lung burden of ~4 ´ 104 mg-yr. The threshold estimates that
workers are exposed to are sufficient to have an effect on human health for
inflammation and fibrosis are 407.31 ± 277.10 (mean ± sd) and 505.91 ± 231.69
mg, respectively. For granulation workers, a long-term of 30 – 45 yr exposure to
airborne silica dust was likely to pose severe adverse health risks of inflammation
and fibrosis. We suggest that proprietors should provide health examination to
prevent the associated occupational disease attributable to long-term exposure of
inhaled silica dust.
TH124
Evaluation of the Exposome: Non-targeted screening analysis of
environmental contaminants in human urine by liquid chromatography
coupled to high resolution mass spectrometry
A. Cortéjade; A. KISS, Institut des Sciences Analytiques / TRACES Team; C.
Cren, Insitut des Sciences Analytiques UMR TRACES Team; E. Vulliet, CNRS; A.
Bulete, Institut des Sciences Analytiques UMR TRACES Team / Service Central
dAnalyse
The impact of the environment on human health has been conclusively
demonstrated. In recent decades, scientists have shown that many chronic diseases
are related to our environment. In this context, a new term was born in 2005: the
Exposome. It corresponds to all types of exposures humans are subjected
throughout their lives via lifestyle, diet, and social environment, as well as the body
responses to these exposures. The exposures the man is facing are numerous and all
environmental contaminants present in everyday life are part of the Exposome. So
the concept of the Exposome highlights the need to develop measurement methods
to evaluate human exposures. Furthermore, the Exposome is an unstable concept
that evolves over time. Therefore, it is necessary to rapidly establish sensitive
routine measurement methods. In this context, a method was developed on crude
urine and on a LC-ToF instrument to detect metabolites and degradation products of
known or even unknown contaminants in contact to man in daily routine by a
comprehensive approach. The developed analytical strategy consists in a broad
screening of the urine based on the exact monoisotopic mass of the environmental
contaminants, their metabolites and degradation products contained in urine. The
urine appears to be the preferred biological matrix for studying the Exposome: it is
easier to obtain (non-invasive, readily available) and includes a large number of
endogenous and exogenous metabolites. This study focuses on the comparison of
urine mapping from different cohorts with the aim of further studying the
Exposome and upgrading the databases. The implementation of this tool to measure
the Exposome associated with statistical studies, contribute greatly to the
understanding of the causal relationships between diseases and environmental
factors. Keywords: Exposome, LC-HRMS, urine, screening
TH125
Improving the design of biomonitoring studies for persistent organic
pollutants: Insights from population based pharmakokinetic modeling
T. Bui, IVL Swedish Environmental Research Institute Ltd / Natural Resources
Environmental Effects; A. Palm Cousins, IVL Swedish Environmental Research
Institute Ltd; M. MacLeod, ITM - Stockhom University / Dept of Environmental
Science and Analytical Chemistry ACES; I.T. Cousins, Stockholm University /
Department of Environmental Science and Analytical Chemistry ACES; J. Mueller,
Entox / National Research Centre for Environmental Toxicology Entox
Persistent organic pollutants (POPs) have been of great concern over the last few
decades. Various biomonitoring programmes have been developed on a national or
international scale to monitor the levels and trends of POPs in human populations.
However, many challenges have to be faced when planning and conducting a
biomonitoring study, for instance sampling (recruitment, matrix to sample,
sampling frequency, area of sampling), storage and analysis (pooled or individual
samples) and data evaluation. Since these studies can be very expensive,
cost-efficient strategies are required. The aim of this work is to provide guidance on
how to design a biomonitoring study to assess time trends of POPs in the general
human population. Recommendations regarding cost-efficiency are offered and
tools for evaluating the effectiveness of an action (e.g. restriction) to reduce
exposure are presented. A key tool used in this study is the one-box, dynamic
pharmacokinetic model developed by Ritter et al. in 2009. This work distinguishes
between two important phases during a typical timeline of a POP: 1) Pre-action or
increasing exposure phase and 2) Post-action or decreasing exposure phase. During
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the pre-action phase, body burdens showed no differences between younger and
older adults. Therefore, cross-sectional sampling of a population is not required. In
the post-action phase, simulations show different results depending on the intrinsic
elimination half-life of a chemical. Rapidly eliminated chemicals showed the same
pattern as in the pre-action phase, but clear age-concentration relationships could be
observed for chemicals with slow elimination rates, where older adults have
substantially higher body levels than young adults. Since intrinsic elimination is
mostly unknown, it is recommended to sample cross-sectional during this phase in
order not to potentially underestimate body levels for older adults. During this
phase, it is also possible to evaluate the effectiveness of an action by estimating
turn-off ages (the age where concentrations reach a plateau and cease to increase) in
cross-sectional data. Modelling results revealed a key turn-off age of 25 + number
of years after peak exposure, below which more aggressive actions to reduce
exposure will likely result in lowering the overall body burden of the population
further. At turn-off ages equal or higher than that value, further actions will have no
significant effect on the population.
TH126
Comparative exposure to DEHP from food contact materials: application of
the product intake fraction
A.S. Ernstoff, Quantitative Sustainability Assessment; O. Jolliet, University of
Michigan / Environmental Health Sciences School of Public Health; P. Fantke,
Technical University of Denmark / Quantitative Sustainability Assessment
Food contact materials (FCM), e.g. bottles and food handling gloves, can contain
potentially endocrine disrupting chemicals, such as di-2-ethylhexyl phthalate
(DEHP, CAS: 117-81-7). To investigate the contribution of FCM to dietary DEHP
exposure we apply the product intake fraction (PiF: g intake/g in product) – a metric
accounting for human intake of chemical mass per unit of mass embodied within a
product. PiF of ingestion of DEHP is estimated from empirical data for PET water
bottles on the order of 1E-7 through 1E-5 and for food handling gloves from 1E-6
for rice and 1E-3 for radishes. The uncertainty is related to unknown information
(chemical content in FCM), circumstances of use (e.g. food item), and any
analytical uncertainty. Using PiF, maximum allowable concentrations of DEHP
within water bottles and gloves were calculated with respect to regulatory
thresholds. A hypothetical average PiF for the FCM sector was calculated via
production volume and oral exposure doses estimated from NHANES data. In both
cases the indication was gloves may contribute more to DEHP exposure when used
with certain food items than bottled water. DEHP content in gloves greater than 5%
would cause exceedance of US EPA threshold when used with certain food items,
e.g. radishes based on PiF calculated here. The PiF used in thís context has
applications for regulations related to FCM and exposure assessments on a per unit
kilo basis.
TH127
Tissue dosimetry modeling of chemical mixtures containing Metals: a case
study of Cd, Hg and Pb in humans
V. Kumar, Universitat Rovira i Virgili / Chemical engineering department; M.
Nadal, University Rovira i Virgili / Laboratory of Toxicology and Environmental
Health; J.L. Domingo, Universitat Rovira i Virgili / Laboratory of Toxicology and
Environmental Health; S. Karakitsios, A. Gotti, D.A. Sarigiannis, Aristotle
University of Thessaloniki / Chemical Engineering; M. Schuhmacher, Rovira i
Virgili University / Chemical Engineering
Most of the current practices in the health risk assessments of exposures to
chemicals and the subsequent regulatory measures are based upon data from studies
on the individual chemical. However humans are simultaneously exposed to
multiple xenobiotic chemicals (such as pharmaceuticals, metals, pesticides, volatile
and semi-volatile organic compounds, etc.) that potentially possess a number of
similar or different toxic effects. If more than one chemical enters the body, a
potential arises for interactions among chemicals, their metabolites, and the
biological molecules/systems. Consequently, the authorities are challenged to
consider that this “chemical cocktail” or “total chemical load” does not produce
unforeseen health effects. Combined action and interactions between chemicals, at
high doses have been known for many years in the field of pharmacology.
However, these in-situ experiences are not directly useful for predicting toxic
effects of mixtures of environmental chemicals because the exposure levels of the
general human population are relatively low and interactions occurring at high
doses may not be representative for low-dose exposures. In case of toxic metals
which are transported and eliminated through many common cellular mechanisms
by "molecular mimicry" because of their similarities to essential metals, therefore,
there exist toxicokinetic and toxicodynamic interactions among toxic and essential
metals. Metal absorption, elimination, and toxicokinetics should therefore be
considered highly correlated for exposed individuals, with susceptibilities resulting
in differential effects of multiple metals. In this study, we analyse the toxicokinetic
and toxicodynamic of Cd, Hg and Pb using generalized whole body
physiologically-based pharmacokinetic (PBPK) models for a case study in Spain.
Physiological variability in the population is considered across the model by linking
with biological databases that provide physiological values for a majority of the
tissues groups. Interaction effects between the study heavy metals mixtures are
incorporated. Model has been validated with data from previous studies
(1998-2007) of human exposure to metals in autopsy tissues of individuals living
near a waste incinerator.
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Effect Modelling of environmental systems - extrapolation and
prediction of species response (P)
TH128
The use of dynamic population-level predictions in PERA: challenges and
opportunities
C. Rendal, Unilever / Safety and Environmental Assurance Centre; O.R. Price,
Unilever / Colworth Science Park; B. Goussen, University of York / Department of
Environment; R. Ashauer, University of York / Environment
Population-level models are increasingly recognised as potentially powerful tools
in environmental risk assessment. However, the practical application of dynamic
population predictions for decision making is not straight forward in everyday risk
assessment of down-the-drain chemicals. Probabilistic environmental risk
assessment (PERA) has been suggested as a way to make uncertainty more explicit
and to account for spatial and temporal variability. The outcome of a PERA is
typically a measure of expected risk with an associated uncertainty interval. We
present a conceptual framework that explores how probabilistic approaches can be
applied in population models to incorporate more ecological relevance into risk
assessments while keeping both uncertainty and variability explicit and transparent.
One of the key challenges is understanding the protection goals for ecological
scenarios exposed to anthropogenic stressors. For instance, systems that are already
impaired by high volume emissions of untreated wastewater may require modified
protection goals (e.g. protection of microbial purification processes and recovery of
food web structure and diversity). For higher organisms, the protection goals must
be reflected by a defined set of endpoint metrics that can quantify changes in
population-level dynamics. These metrics must be carefully selected based on both
the specific scenario and protection goal, as different options will lead to very
different interpretations of effect. Finally we discuss the importance of making the
relation between the willingness to accept risk and the severity of the effect explicit
to facilitate decision-making. We consider these discussions a necessary first step in
bringing the full potential of population-level models into risk assessment of
down-the-drain chemicals.
TH129
Interspecies QAAR for pharmaceuticals
A. Sangion, DiSTA; S. Cassani, P. Gramatica, University of Insubria / DiSTA
Due to their extensive and progressive use in human and veterinary medicine,
pharmaceuticals have been reported to be ubiquitously in surface and waste waters
and are widely considered emerging environmental contaminants. Moreover,
pharmaceuticals are specifically designed to be biologically active and their
presence in the environment may be cause of serious concern for the wildlife. Even
though a lot is known about pharmaceuticals’ human toxicity, there is a lack of
knowledge about their potential environmental hazard and ecotoxicology. In-silico
approaches, like those based on quantitative structure–activity relationships
(QSARs), are valuable tools able to maximize the information contained in existing
experimental data; in particular, quantitative activity-activity relationships
(QAARs) allows to find out the interspecies correlations and to predict missing
information extrapolating from one species to another. In this study we present
different interspecies toxicity models between Daphnia magna and Pimephales
promelas, between Daphnia magna and Oncorhynchus mykiss and between the two
species of fish Pimephales promelas and Oncorhynchus mykiss,for the prediction of
acute toxicity of many pharmaceuticals chemicals. In addition to the pure
correlation QAARs, we also propose models based on species response and a
selected molecular descriptor by the all-subset procedure included in QSARINS
software, starting from a matrix of hundreds calculated 0D-2D descriptors by
PaDEL-Descriptor software. All models presented are stable, robust and validated
(R2 > 0.75 and Q2loo >0.70) and can be used to extrapolate acute toxicity from and
to different trophic levels. Particular attention was given to the structural
applicability domain (AD) of the proposed models. We also analyzed the different
correlations between the species, highlighting which ones were more correlated and
which descriptors have more influence on them. Finally we applied the developed
models to predict acute toxicity where data, for at least a species, were present and
we compared the predictions derived from different models for the same chemical
in order to propose consensus models to extrapolate information from crustacean to
fish level.
TH130
Food web models as a tool for ecological scenario analysis
K.P. Viaene, Ghent University / GhEnToxLab; F. De Laender, Université de
Namur ASBL / Laboratory of Environmental Ecosystem Ecology; C. Janssen,
University of Ghent / Laboratory of Environmental Toxicology and Aquatic
Ecology GhEnToxLab unit
One of the main challenges when evaluating the risk of a chemical for the
environment is how to incorporate the large variation between and within
ecological systems. A possible approach to deal with this diversity in biotic and
abiotic conditions is to perform risk assessments for a selected set of possible
scenarios. Standard scenarios cover a wide set of abiotic conditions e.g. spatial
dimensions, hydrodynamics, physicochemical properties of chemicals and
emission characteristics. Biological attributes also need to be accounted for e.g. the
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degree of isolation or the presence of a predator will contribute to the vulnerability
of populations and food webs. It is therefore important to assess the impact of both
abiotic and biotic factors on the ecological effects of a chemical. Here, a
spatially-explicit food web model was applied to assess the impact of three biotic
attributes in ecological scenarios: degree of isolation, food web configuration and
life cycle properties (e.g. generation time). The food web model was based on the
Dynamic Energy Budget concept in its DEBkiss format. Each species in the food
web was described by a DEBkiss individual based model. With this approach, the
number of parameters per species was limited, allowing for easy manipulation of
the life cycle properties. Different food web configurations were tested by
manipulating the number of competing species and predators. The degree of
isolation was changed by altering the spatial configuration of individual
populations and the migration potential of a species. Using the food web model, we
were able to quantify the impact of biotic variables on the outcome of a chemical
stress event. We evaluated the relative contribution of each biotic attribute and
assessed their importance for ecological risk assessments.
TH131
Effect of metals in estuarine organisms: modelling toxicity in physiologically
changing systems
A. de Souza Machado, Leibniz Institute of Freshwater Ecology and Inland Fisheries
/ Ecophysiology and Aquaculture; W. Kloas, Liebniz Inst. of Freshwater Ecology &
Inland Fish.; C. Zarfl, University of Osnabrueck / Center for Applied Geosciences
In contrast to freshwater, where organisms are hypertonic regulators, saltwater
environments allow a much broader diversity of physiological strategies. Marine
creatures can hypo/hyper-regulate or even conform to ionic and osmotic pressures
of surrounding waters. In estuaries, the frequent salinity changes make shifts in
ion-osmoregulation strategy critical for survival. Modelling toxicity in estuarine
species is related to changing physiology as a major challenge in metal
ecotoxicology. Changes in membrane transporters and their composition and
internal metal availability caused by salinity-driven metallothionein adaptations
affect contaminant uptake and organism sensibility or sensitivity. Such
enantiostasis processes mask the effects of metal causing toxicity. Also, most
knowledge regarding metal toxicity to aquatic organisms has been established in
freshwater, and suggested that the common mechanisms of toxicity are related to
ion and osmotic disturbances driven by ion gradients between organism’s plasma
and environmental water. However, the lack of models accounting for the
enantiostatic processes restricts our ability to explain and forecast toxicity in saline
gradients. Thus, this study presents a mechanistic model to explain metal toxicity to
aquatic organisms due to changing salinity. We propose a conceptual model able to
incorporate published results of Cu and Cd effects on estuarine animals. The
toxicity in this model is explained by variation on internal ion concentrations,
assuming failure in ion-regulation as the main mechanism of action. In turn, internal
ion content is represented by parameterization of water chemistry, metal exposure,
and enantiostasis outcomes. The implication of this model is that water chemistry
explains most of the metal toxicity in freshwater systems, where an
ion-osmoregulation strategy is possible and small changes in water chemistry cause
major modifications in metal speciation. In saltwater, however, the organisms’
physiology is dominating the toxicity process, while enantiostasis is important at
intermediate salinities. This mechanistic model is able to integrate conflicting
published results where metal toxicity is claimed to be dependent on water
chemistry or physiology. Ultimately, it also points out that more metal toxicity
mechanisms are to be discovered, especially for exposures occurring at high
salinities.
TH132
A standardized approach to identify worst-case FOCUS surface water
exposure profiles in aquatic pulsed exposure events
O. Körner, ADAMA Deutschland GmbH / EU Registration; D. Nickisch,
Environmental Fate Modeling
The outcome of Tier 1 risk assessment (RA) for plant protection products (PPPs)
frequently calls for the use of higher tier approaches to provide an acceptable risk to
aquatic organisms. In this context, laboratory pulsed exposure experiments can be
used to test for the effects of varying exposure concentrations as it is often the
situation in the field. However, selecting the relevant exposure scenarios is highly
challenging and often based on subjective expert judgements. TK/TD models are a
useful tool that accounts for time variable exposure concentrations and predicts
toxicity on organisms. They allow extrapolating toxic effects beyond test
conditions while considering real time carry-over toxicity. Hence, TK/TD models
provide one means to determine worst-case exposure scenarios in a more
scientifically sound way. Here, we present a step-wise approach whereby we use
the TK/TD model GUTS to determine the exposure scenario with the strongest
impact on organisms. We generate exposure profiles from the different
representative EU surface water scenarios defined in the FOCUS-SW models.
These models consider various entry pathways of PPPs into the aquatic
environment, mainly spray-drift, run-off and drainage. Contrary to the first two
pathways for which mitigation measures are available, entry via drainage cannot be
reduced and represents the most frequent case for conducting higher tier RA.
Besides, entry via drainage can vary considerably in comparison to drift or run-off,
leading to more complex exposure profiles. Thus, we select our test substance and
application pattern in a way that drainage is the main entry pathway to aquatic
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systems. The GUTS model is calibrated using survival data from laboratory tests.
Using the generated predicted exposure patterns from FOCUS-SW models as input,
we run GUTS simulations over the entire time period defined in the FOCUS models
and predict survival. The comparison of the predicted organisms’ responses in the
different simulated exposure scenarios allows the identification of the worst-case
exposure scenario and subsequently, the selection of the relevant exposure profile
window to be tested in the pulsed exposure test. Results of this study would
significantly improve our understanding of the link between exposure and effects
and highlight the importance of TK/TD models in higher tier RA schemes.
TH133
EE2 impacts on zebrafish population dynamics extrapolated from
organism-level endpoints using a DEB-IBM model
R. Beaudouin, INERIS / Models for Ecotoxicology and Toxicology METO; J.
Devillers, CTIS; F. Brion, INERIS / Ecotoxicology Unit; A.R. Pery, INERIS /
TOXICOLOGY AND ECOTOXICOLOGY MODELING UNIT
Data used to estimate the likelihood of adverse ecological effects typically include
responses of survival, growth, or reproduction of individuals measured after a
specific exposure duration under constant laboratory conditions and in absence of
ecological stress (e.g. predation and competition). These organism-level endpoints
are far from the ecological features that the process aims to protect. Indeed,
ecological risk assessment should protect the long-term persistence of populations
of species in space and time under naturally varying field conditions and in the
presence of other stressors (e.g. food limitation). In this context, population models
can play an important role in bridging the gap between what is measured
(organism-level endpoints) and what needs to be protected (population-level
endpoints). Zebrafish (Danio rerio) is an attractive vertebrate model for
investigating chemical ecotoxicity and to address the issues posed by Endocrine
Disrupting Chemicals. Consequently, an individual-based model (IBM) of the
population dynamics for zebrafish was developed in order to extrapolate from
toxicity data measured on organism to biological levels relevant to support and
enhance ecological risk assessment. The zebrafish population dynamics model was
developed by coupling a DEB model with an IBM, and by integrating the main
ecological factors (photoperiod, temperature, and food dynamics). The predictive
capability of model was assessed with the 17α-ethinylestradiol (EE2). Indeed,
abundant data was published on the EE2 impacts on organism-level endpoints and
can be used to define the dose-response relationships integrated in our population
model. In addition, at least one experiment was conducted at the population level
with this compound [1] and could be used to test the predictions of our model. Two
different cases were tested: (i) the exposure scenario conducted by Kidd et al. [1]
and (ii) a discontinue exposure at different concentrations environmentally
relevant. The exposure periods of the second scenario were defined using the
sensitivity analysis of the model to define the worst case. Our model provided
predictions comparable to the observations reported by Kidd et al. [1]
notwithstanding the ecophysiology differences between the two species used. [1]
Kidd KA, Blanchfield PJ, Mills KH, Palace VP, Evans RE, Lazorchak JM, Flick
RW, 2007. Collapse of a fish population after exposure to a synthetic estrogen. Proc
Nat Acad Sci USA 104:8897-8901.
TH134
A generic approach to modelling mayfly population dynamics in the field
L.M. Wagenführ; T. Strauss, Research Institute gaiac / Research Institute Gaiac; S.
Classen, gaiac Institute for Environmental Research RWTH Aachen; T.G. Preuss,
Bayer CropScience / Environmental Modelling; A. Schaeffer, RWTH Aachen
University / Institute for Environmental Research; A. Gergs, RWTH Aachen
University / Department of Environmental Social and Spatial Change
In scientific and regulatory communities, individual-based models are gaining
resonance as a tool to bring more ecological realism and more informed effect
predictions into the environmental risk assessment of chemicals. In particular,
standard model designs are thought to facilitate the acceptance and usage of
mechanistic effect models. Therefore, we tested a generic individual-based model
for its applicability to Cloeon dipterum an ephemeropteran species common in
Europe. Ephemeroptera in general represent a considerably part of secondary
production. Hence, the Ephemeroptera larvae have specific biotope requirements
they are frequently used for the characterisation of water bodies. The larvae are also
known to be sensitive to pollution, but due to their life cycle, chronic toxicity tests
with mayfly larvae are complex and costly. In the model, the lifecycle of each C.
dipterum individual is described based on equations provided by the dynamic
energy budget (DEB) theory. DEB models describe key life history processes such
as growth, maturation and reproduction as functions of the energy gained from food
assimilation. Similar to real life, modelled population dynamics emerge from
individual life histories and interactions of individuals with their environment.
Model parameterisation was largely based on literature data; however, a few data
gaps have been filled by additional experiments. The literature review also revealed
that the standard DEB model had to be adapted to match the ephemeropteran life
history strategy. For model testing, the simulation outcomes were compared to data
derived from mesocosm studies. In model applications, it was investigated to what
extent environmental factors such as temperature, resource availability and
predation may trigger seasonal emergence patterns of mayflies.
TH135
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Spatially-explicit population modelling as a refinement tool for soil
invertebrates risk assessment
M. Meli, J. Ludwigs, Rifcon GmbH
Ecological effect models can be an important instrument to add ecological
relevance to terrestrial risk assessments. Current refinement options include ex situ
bioassays, Terrestrial Ecosystem Models and field surveys, share some limitations,
such as the difficulty to link observed effects to a specific toxic component in the
soil and to find a proper reference site or soil. Ecological effect models
mechanistically link effects at individual level to impacts at the population level,
and allow comparison of different contaminated scenarios to a control situation.
Unlike in field survey, ecological models allow for an easier interpretation of the
results, distinguishing between effects of the different factors implemented, and are
therefore a valuable refinement tool for soil risk assessments. We developed a
spatially explicit individual-based model of the collembolan Folsomia candida,
designed specifically for conducting population-level risk assessments of
pesticides. The purpose of the model is to realistically reproduce population
dynamics of F. candida with special focus on the dynamic spatial distribution of
individuals and on density dependent population regulation. Model rules and
parameters are based on data from the literature. For toxicity, data from standard
laboratory tests (survival and reproduction) are used; for exposure soil load,
application date and DT50 are required. The model has been parameterized and
evaluated using Pattern Oriented Modelling: here models are required to
simultaneously reproduce a diverse set of patterns. Landscapes used in the
simulations represent part of an agricultural field. Environmental variability is
represented by the inhomogeneous distribution of food resources in the landscape.
Temperature is implicitly taken into account because it affects the values of several
life–cycle parameters. Temperature profiles are derived from the meteorological
data used in the FOCUS GW models. Soil moisture is also implicitly represented in
the model and it affects the availability of food resource. For model output
population density over time is recorded. Therefore, it is possible to assess
reductions of population density caused by agrochemicals and potential for
recovery. Model outputs are thus directly linkable to specific protection goals
established for soil invertebrates. Results based on a hypothetical substance, and
insights gained from using the model for risk assessment submissions will be
presented.
TH136
MOSAIC: a web-interface with modelling and statistical tools for
ecotoxicology
S. Charles, University Lyon 1 / Laboratory of Biometry and Evolutionnary
Biology; P. Veber, Université Claude Bernard Lyon 1 / Laboratoire de Biométrie et
Biologie Evolutive; M. Delignette-Muller, VetAgro Sup / Laboratory of Biometry
and Evolutionnary Biology
In ecotoxicology, bioassays are classically conducted according to standard
protocols to measure acute or chronic effects of potentially toxic substances on
reproduction, growth and/or survival of living animals. MOSAIC, standing for
“MOdeling and StAtistical tools for ecotoxicology”, is a new user-friendly web
interface dedicated to the mathematical and statistical modelling of such bioassay
data. Its simple use makes MOSAIC a turnkey decision-making tool for
ecotoxicologists and regulators. Without wasting time on extensive mathematical
and statistical technicalities, users are given advanced and innovative methods for a
valuable quantitative environmental risk assessment. MOSAIC is available at
http://pbil.univ-lyon1.fr/software/mosaic/. Today, MOSAIC offers two operational
modules : (i) MOSAIC_SSD, a tool dedicated to the species sensitivity distribution
(SSD) approach aiming at defining safe levels for toxic compounds in an ecosystem
through the calculation of the so-called hazardous concentration for p% of the
species (HCp), even when the toxicity values are censored [1, 2]; (ii)
MOSAIC_repro, which provides users with a (complete) statistical analysis of
bioassay reproduction data simultaneously accounting for mortality all along the
bioassay. For that purpose, concentration-effect models are fitted within a Bayesian
framework. This poster will be organized as a user guide of MOSAIC, with a
succession of screenshots illustrating how to analyse data in two simple and
user-friendly steps. Details will be given on the different graphics provided by
MOSAIC, but also on the way results maybe saved as they are or personalized
within the R software.
TH137
Metals risk assessment in aquatic systems using integrated modelling
approach to unveil responses at different biologic organizational levels, from
gene to population.
R. Ben-Hamadou, Qatar University / Department of Biological and Environmental
Sciences; D. Piló, IPMA Portuguese Institute for the Sea and Atmosphere; P.
Pereira, Department of Biology and CESAM; A.M. Marques, CESAM e
Departamento de Biologia; R. Rodrigues, CESAM & University of Aveiro; A.
Carriço, University of Aveiro / Department of Biology and CESAM; F. Pereira,
IPMA Portuguese Institute for the Sea and Atmosphere; A. Leitão, Qatar
University / Environmental Studies Centre ESC; M. Gaspar, IPMA; C. Vale,
IPMA Instituto Portugues do Mar e da Atmosfera; M. Pacheco, University of
Aveiro / Dept of Biology; S. Mendo, University of Aveiro / Department of Biology
CESAM; S. Carvalho, King Abdullah University of Science and Technology KAUST / Red Sea Research Center
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Metal contamination in estuarine environments is a major concern since organisms
may accumulate metals above a toxic threshold limit. However, relationships
between metal contamination and ecological effects are often unclearly defined,
considering the potential occurrence of tolerance mechanisms in aquatic organisms
that can be activated with exposure to metals. Additionally, stress may trigger
responses at different organizational levels, theoretically, from gene to population.
The complexity of those responses may be encompassed by coupling
multidisciplinary field studies and experiments with advanced data mining
methodologies. The present study aimed to identify the effects of metal
contamination on the macrobenthic biota at different biological levels as well as the
linkage between these responses using machine learning algorithm. Two
bioindicator species (the Manila clam: Ruditapes philippinarum and the common
cockle: Cerastoderma edule) occurring in the metal contaminated Tagus estuary
(Portugal) were considered. Multi-class classification modelling tool was applied
using various class of the input data (hydrological features, sediment grain-size,
metal levels in both species tissues and sediment) to predict the level of response (or
model outputs) in the considered two populations (gene expression of
metallothioneins, chromosome abnormalities, oxidative stress, size-frequency
structure and biomass). Results showed a complex stress response of both
populations to the four considered levels of metal contamination. The type of stress
(metal contamination) and the level of the stress (contamination level) were
determinant to classify changes in the biological responses suggesting a differential
population stress response as a function of the major metal contaminant and the
level of contamination. Changes at the molecular level (gene expression and
oxidative stress) were associated to medium-high levels of redox-active metals
contamination (such as chromium). In contrast changes at the population level were
associated mainly to only high levels of metal contamination suggesting a buffering
of molecular stress responses for lower levels of contamination either for redox
(active or inactive) metals. Our results suggest that differential biological responses
may occur in a population considering the typology and the level of metal
contamination and that metal risk assessment should integrate these novel findings
when selecting the monitoring endpoint.
TH138
An Individual Based Model of the Eurasian minnow, a representative
vulnerable fish for pesticide risk assessment
l. ibrahim; C.R. Hazlerigg, Imperial College / Division of Biology; T.G. Preuss,
Bayer CropScience / Environmental Modelling; V. Grimm, Helmholtz centre for
environmental research - UFZ / Department of Ecological Modeling; U. Hommen,
Fraunhofer IME
We present an individual-based model for the Eurasian minnow Phoxinus
phoxinus.The proximate purpose of this model is to reproduce the field population
dynamics of the Eurasian minnow in edge-of-field streams in the European
temperate region with the ultimate aim to allow population-level ecological risk
assessment (ERA) of pesticides in edge-of-field water bodies especially when
sub-lethal effects are possible. The model species was carefully selected for this
purpose to be a vulnerable representative of the field situation in terms of poten-tial
exposure to pesticides and population resilience to possible adverse effects of
pesticides on reproduction. The model handles the minnow population dynamics by
accounting for individual variability and the effect of population density on
individual growth and of habitat prefer-ence and reproductive behavior on
individual survival. Model design and parameterization are based on field data and
demographic patterns which had been reported since 1940 and till this day, for
minnow populations in general while focusing on populations in temperate regions.
Before the model can be used to extrapolate from results of eco-toxicological tests
to field population it was first important to test the IBM on patterns observed for
unaffected populations in the field so that pesticide case studies later can reflect
potential effects with a certain degree of confidence. The poster presents the model
description and testing following the TRACE protocol. Additionally, the model
applicability to ERA is demonstrated in an example for chronic effect assessment.
TH139
Spectral Granger causation in the dynamic interaction of biological and
environmental systems
J. Val, San Jorge University; M. Pino, San Jorge University / Facultad ciencias de la
salud; D. Chinarro, San Jorge University
Global change effects, coupled with anthropogenic pressures, are transforming
freshwater ecosystems, mainly through changes in basin flow dynamics. Ebro river
basin belongs to a Mediterranean area characterized by a strong impact of climate
change and also suffering a high hydrological control nowadays. For the causality
analysis between both; time series of river metabolism and environmental events
(human and climate), an emerging methodology has been performed among
nonparametric spectral methods to include the estimation of Granger causality
spectra for reveal directional influences or dynamical interaction of biological and
environmental systems. Granger causality test has been applied into frequency
domain of pair of time series to be compared using wavelet method. In recent
decades the wavelet spectral analysis has been considered as a powerful method for
the analysis of variability in time series. Nevertheless, until now, wavelet methods
have scarcely been applied to the study of the river metabolism. Moreover, Granger
test. After transforming time series into scale components to accommodate for their
multi-horizon dynamics, linear and non-linear Granger causality tests are
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performed. Essentially the test inquires whether, knowing the autocorrelation of
one isolated variable, the error yielded in the forecast verification can be improved
by taking in account the case of cross correlation with another variable. The work
presents the suitability of wavelet methods for the interpretation of river
metabolism. We have obtained the Granger tests in the spectral analysis of
metabolism several time series (from up to 16 years long) from several Ebro river
sub-basins. Different variability patterns have been observed in each case. These
patterns have been associated with both climatic and anthropogenic changes. Our
results also show that wavelet methods could be a useful tool for territorial
organizations to obtain integrating environmental, economic and social aspects to
make decisions in order to manage the basins.
TH140
Species Sensitivity Distributions for Non-Target Plant Studies
J.W. Green, DuPont / Applied Statistics Group
Species Sensitivity Distributions (SSDs) are increasingly requested by regulatory
authorities, especially in the EU, as part of product registration submissions. There
is some inconsistency among country regulators as to requirements and acceptable
methods of fitting and interpreting SSDs, specifically estimating the concentration
hazardous to no more than 5% of exposed species (HC5). A comparison will be
made of the median HC5 and lower bound HC5 calculations. Specifically, the
variability of the lower bound HC5 will be shown to greatly exceed that of the
median HC5 estimate. It has become common in some EU registrations to reject
species data for SSD purposes if the data do not conform to the log-normal
distribution. There is no scientific basis for this requirement and it will be shown
that the log-normal is not always appropriate and the consequence of
mis-specifiying the distribution can be a seriously misleading HC5 value. The
EUFRAM work of several years ago recommended capturing uncertainty as well as
variability, but some software packages ignore this and report unrealistically short
confidence intervals. Datasets used for SSDs often contain censored values (e.g.,
EC50>100 ppm). Some EU regulatory authorities do not accept censored values.
There is no scientific basis for such action and there have long been known
mathematically correct ways to include censored values in fitting a distribution.
That approach will be described and has been implemented in proprietary software,
but only recently has a software package been widely available that implements this
approach. That package, MOSAIC, and several other software packages for fitting a
SSD and estimating HC5, such as ETX, BurrliOZ, SAS, and SSD Master will be
discussed and compared. Finally, some attention will be given to the number of
non-target plant species needed for SSD fitting. While the focus of this presentation
is on non-target plant studies, the issues presented apply to all SSD work.
TH141
Theoretically exploring direct and indirect chemical effects across ecological
and exposure scenarios using mechanistic fate and effects modelling
F. De Laender, Université de Namur ASBL / Laboratory of Environmental
Ecosystem Ecology; M. Morselli, University of Insubria / Department of Science
and High Technology; h. baveco, Environmental Risk Assessment Team; P. van
den Brink, AlterraWageningen UR / Aquatic Ecology and Water Quality
Management Group b Alterra; A. Di Guardo, University of Insubria / Department
of Science and High Technology
Predicting ecosystem response to chemicals is a complex problem in ecotoxicology
and a challenge for risk assessors. The variables potentially influencing chemical
fate and exposure define the exposure scenario while the variables determining
effects at the ecosystem level define the ecological scenario. In absence of any
empirical data, the objective of this paper is to present simulations by a
fugacity-based fate model and a differential equation-based ecosystem model to
theoretically explore how direct and indirect effects on invertebrate shallow pond
communities vary with changing ecological and exposure scenarios. These
simulations suggest that direct and indirect effects are larger in mesotrophic
systems than in oligotrophic systems. In both trophic states, interaction strength
(quantified using grazing rates) was suggested a more important driver for the size
and recovery from direct and indirect effects than immigration rate. In general,
weak interactions led to smaller direct and indirect effects. For chemicals targeting
mesozooplankton only, indirect effects were common in (simple) food-chains but
rare in (complex) food-webs. For chemicals directly affecting microzooplankton,
the dominant zooplankton group in the modelled community, indirect effects
occurred both in food-chains and food-webs. We conclude that the choice of the
ecological and exposure scenarios in ecotoxicological modelling efforts needs to be
justified because of its influence on the prevalence and magnitude of the predicted
effects. Overall, more work needs to be done to empirically test the theoretical
expectations formulated here.
TH142
Overview of NOAA Deepwater Horizon Natural Resource Damage
Assessment toxicity testing program
J.M. Morris, Stratus Consulting; J. Lipton, Stratus Consulting, Inc.; C. Lay, Stratus
Consulting; M. Krasnec, Stratus Consulting Inc.; H. Forth, Stratus Consulting; R.
Takeshita; D. Cacela, Stratus Consulting Inc.; M.L. Gielazyn, NOAA / c/o USEPA,
Region IV; R.W. Ricker, NOAA / Office of Response and Restoration
In support of the Deepwater Horizon (DWH) Natural Resource Damage
Assessment, we have conducted over 500 bioassays and related chemical
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characterizations to determine the toxicity of DWH oil to native species in the Gulf
of Mexico. The study matrix for this effort included over 25 species of fish and
invertebrates; life stages ranging from gametes to adults; a suite of lethal and
sublethal endpoints; four different DWH oils and dispersant; and exposure routes,
including water accommodated fractions, surface slicks, and sediments. These
studies were conducted by over a dozen collaborating university, government, and
private laboratories. Analyses of these data are ongoing but we will discuss effects
levels for a range of species, exposure chemistry, testing methods, and our
meta-analysis of this dataset.
TH143
Toxicity of organic compounds toward Saccharomyces cerevisiae - An In
Vitro Bioassay to Assess the Mutagenic Potency of Electrophiles
S. Schweiger, Helmholtz Centre for Environmental Research GmbH - UFZ /
Ecological chemistry; G. Schuurmann, Helmholtz centre for environmental
research - UFZ / Department of Ecological Chemistry
The European regulation REACH (Registration, Evaluation, Authorisation and
Restriction of Chemicals) concerns the production and use of chemicals and their
potential influence on human health and the environment. A major aim for REACH
is the reduction of animal testing. In order to assess risk potentials of chemicals, the
concept of integrated test strategies was developed, which combines data from
alternative test methods, like in vitro, in chemico and in silico studies. In the aquatic
ecotoxicology, the narcosis model describes that every chemical has a toxicity
corresponding to the hydrophobicity. Substances with a lower EC 50 as compared to
the corresponding baseline narcosis also have a higher toxicity, which can be
specific or reactive toxic. The latter of which can be quantified by the toxicity
enhancement Te. Reactive toxic chemicals can interact with biomolecules in cells
where they build mostly irreversible covalent bondings, leading to enhanced
toxicity, mutagenicity or skin sensitization. In this study a differential
growth-inhibition bioassay with two yeast strains was used to evaluate the toxic
potential of different organic substances. A strain without the gene Rad54, besides
the wildtype of Saccharomyces cerevisiae, was used to determine the genotoxicity
of substances. Rad54 is involved in the recombinational repair of double-strand
breaks in DNA, that is why it can not repair DNA-doublestrand breaks and thus it is
more sensitve to DNA-reactive substances. In our study the concentration of a
substance which causes 50% reduction of growth of the yeast cells was determined
(effective concentration at 50%, EC50). The ratio of the EC50 of both strains can
show that the test substance is genotoxic or rather destroys DNA-double strands
(TR-value, toxic ratio). In order to determine the narcosis level of S. cerevisiae a
narcosis baseline for both strains for substances from a log Kow of -1.36 to 5.13 were
analysed. Two different substance classes, acrylates and sulfonates, were evaluated
in the yeast-bioassay to test the reliability of the assay for reactive and genotoxic
substances. All EC50-values were corrected for sorption and evaporation to quantify
the freely dissolved fraction in solution. Acknowledgement - The authors thank
the SAB (Sächsische Aufbaubank) for financial support (Contract-No: 100119621).
TH144
Dynamic modeling of physiological processes related to energy management
in Gammarus fossarum
C. Lopes, Université Lyon 1, UMR CNRS 5558 / Laboratory of Biometry and
Evolutionnary Biology; F. Mounier, University of Lyon 1 / Laboratory of Biometry
and Evolutionnary Biology; S. Charles, University Lyon 1 / Laboratory of
Biometry and Evolutionnary Biology; a. chaumot, O. Geffard, Irstea / UR MALY
Laboratoire Ecotoxicologie
Approaches for the assessment of environmental impacts of contamination rely on
toxic effects observed mainly at the individual level. These effects are then
extrapolated to higher levels of biological organization (population, community and
ecosystem) that constitute the protection goals of environmental regulations
(REACH, WFD). Individual performance is governed by the allocation of energy to
the physiological processes. DEB theory (Dynamic Energy Budget) formalizes the
allocation of energy to key physiological functions (growth, maintenance and
reproduction). However, until now, these models assume a permanent energy
allocation to the reproduction during the lifespan of an organism, while it is
generally a discrete process driven by physiological constraints. This is particularly
true for crustaceans for which reproduction is synchronized with molt, such as
Gammarus fossarum, a keystone species playing an important role in the
functioning of European freshwater ecosystems. The aims of our presentation are
(1) to present a mechanistic DEB model describing the allocation of energy during a
reproductive cycle of G. fossarum females exposed to different temperatures and
(2) to illustrate how it can be used under stress conditions. According to the
knowledge on G. fossarum reproductive cycle, we schematized the biomass fluxes
occuring during a reproductive cycle and formalized them by six differential
equations. Considering different temperatures and different sizes of females
allowed to consider different feeding rate values for the calibration of energetic
processes implied during a reproductive cycle. Parameters were then estimated by
Bayesian inference: we obtained precise estimations for the parameters. In
particular, we estimated that females allocate 12% [0.11-0.14] of the assimilated
energy to reproduction and predicted that 83% of the observations were within the
predictive credible intervals. The model was then validated on other data. Finally,
we fixed the scheme of energy allocation and compared the model predictions with
lower food inputs to what is observed when females are under such food limited
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conditions. We showed that the more the food was restricted, the more the model
underestimated reproduction, meaning that energy allocation was modified to
privilege reproduction. Our study shows how a DEB formalism may describe the
energy allocation processes of a crustacean for which reproduction occurs in a
discrete way during successive molts.
TH145
Reactivity of Aldehydes toward Amino Model Nucleophiles - A Chemoassay
Approach to Identify Potential Skin Sensitizers
A. Böhme, UFZ - Helmholtz Centre for Environmental Research / Ecological
chemistry; C. Slawik, Helmholtz centre for environmental research - UFZ /
Ecological chemistry; G. Schuurmann, Helmholtz centre for environmental
research - UFZ / Department of Ecological Chemistry
A key step in triggering allergic contact dermatitis is the sensitization of skin
through dermal contact with allergens as industrial chemicals and cosmetic
ingredients. Currently, skin sensitization potency is assessed by the murine local
lymph node assay (LLNA), an animal test that is still the recommended method in
REACH. The molecular initiating event of the adverse outcome pathway leading to
skin sensitization is the covalent binding of electrophiles to nucleophilic target sites
of dermal proteins and peptides. In this context, aldehydes are prominent candidates
that can react with the ε-amino group of lysine or the N-term. Employing model
nucleophiles as surrogates for endogenous nucleophilic groups, kinetic
chemoassays provide access to reactivity information in terms of second-order rate
constants.1-3 In this communication, a kinetic amino chemoassay is employed for
assessing the electrophilic reactivity of selected aldehydes and Michael-type
aldehydes toward the ε-amino group of lysine and the N-term through the
second-order rate constant kNH2. The results are compared with literature data for
the compounds´ LLNA potency in order to discriminate between non-sensitizing
and potentially sensitizing candidates. 1) Böhme A, Thaens D, Paschke A,
Schüürmann G 2009. Kinetic glutathione chemoassay to quantify thiol reactivity of
organic electrophiles-application to α,β-unsaturated ketones, acrylates, and
propiolates. Chem. Res. Tox. 22: 742–750. 2) Böhme A, Thaens D, Schramm F,
Paschke A, Schüürmann G 2010. Thiol reactivity and its impact on the ciliate
toxicity of α,β-unsaturated aldehydes, ketones, and esters. Chem. Res. Toxicol. 23:
1905–1912. 3) Thaens D, Heinzelmann D, Böhme A, Paschke A, Schüürmann G
2012. Chemoassay screening of DNA-reactive mutagenicity with
4-(4-nitrobenzyl)pyridine - Application to epoxides, oxetanes, and sulfur
heterocycles. Chem. Res. Toxicol. 25: 2092–2102.
TH146
Using the DEBkiss IBM framework to predict chemical effects on two
interacting zooplankton species
K.P. Viaene, Ghent University / GhEnToxLab; A. Focks, Alterra Wageningen
University and Research Centre / Ecotoxicology Environmental Risk Assessment
Team; h. baveco, Environmental Risk Assessment Team; C. Janssen, University of
Ghent / Laboratory of Environmental Toxicology and Aquatic Ecology
GhEnToxLab unit; P.J. van den Brink, Alterra and Wageningen University; F. De
Laender, Université de Namur ASBL / Laboratory of Environmental Ecosystem
Ecology
One of the objectives of the ecological risk assessment of chemicals (ERA) is the
protection of higher levels of biological organization i.e. populations and
ecosystems. Alternative approaches to the use of individual-level endpoints have
been proposed to improve ERA e.g. the use of ecological models. A potentially
important factor to consider in ERA are interactions between species because these
can alter the outcome of chemical exposure. Individual based models (IBMs) seem
particularly suited for use in ERA. Dynamic energy budget theory (DEB) was
proposed as an underlying theory. Using the parsimony principle, the DEBkiss
framework allows more transparency, reduces the amount of data required and
increases the user-friendliness. In this study, we applied DEBkiss IBMs to two
zooplankton species (Daphnia magna and Brachionus calyciflorus) using only
existing literature data and without extensive calibration. As a first step, growth and
reproduction of both species under different feeding conditions were predicted.
Next, population simulations were compared with the results of a population
experiment where both isolated and interacting D. magna and B. calyciflorus
populations were exposed to pyrene. Both growth and reproduction were accurately
predicted at low and high feeding conditions. However, reproduction and growth
were overpredicted at intermediate feeding conditions. For D. magna,patterns of
population dynamics compared well to those observed in the experiments: the
population quickly grew to a maximum density after which the population declined.
The negative effect of pyrene stress on D. magna population dynamics was also
predicted accurately. For B. calyciflorus, predicted population dynamics compared
well to the observations except at the end of the experiment, where population
decline was observed but not predicted. This population decline of B. calyciflorus
was possibly caused by depleted resources, which are not accounted for in
DEBkiss. B. calyfiflorus was not affected at the tested pyrene concentrations.
DEBkiss IBMs were also succesfully applied to D. magna and B. calyciflorus
populations competing for phytoplankton. B. calyciflorus was outcompeted by D.
magna after 14 days, similar to the population experiment. Using DEBkiss IBMs
and available literature data, we have been able to succesfully predict individual
endpoints as well as population dynamics for both isolated and interacting D.
magna and B. calyciflorus populations.
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TH147
Population modelling of threatened and endangered species: a review of
available models to assess the risks of pesticides.
J. Vavra, UNL-Lincoln / School of Biological Sciences; N. Galic, School of
Biological Sciences / School of Biological Sciences; A. Schmolke, University of
Nebraska Lincoln / School of Biological Sciences; R.A. Pastorok, Integral
Consulting, Inc.; P. Thorbek, Syngenta / Environmetal Safety; V.E. Forbes,
University of Nebraska Lincoln / School of Biological Sciences
In April 2014, CropLife America sponsored a Science Forum to gain a better
understanding of the current status of population modelling and its role in assessing
ecological risks of pesticides to threatened and endangered (T&E) species in the
United States (US). Forum participants recommended that a comprehensive review
of available population models be conducted to identify the most promising
candidate models. We conducted a review of available population models, with
consideration given to the availability of different classes of population models, the
availability of parameters for model input, and the practicality of implementing the
models for large-scale risk assessments (RA). Regulatory bodies in the US have
struggled to reach a consensus on approaches to assessing the risks to T&E species,
therefore our objective is to recommend candidate population models that can assist
with implementation of population modelling in future ecological and endangered
species risk assessments for pesticides. Given the European Union’s continued
forward progress in the use of population models for risk assessment; we feel this
review will be useful to inform pesticide risk assessment in the EU as well as the
US. This presentation provides the conclusions and recommendations of our
literature review.
TH148
Developing a Knowledgebase for the Prediction of Environmental Toxicity
F. Ntie-Kang, University of Buea / Chemical and Bioactivity Information Centre; P.
Judson, Judson foundation
There is widespread concern about the toxicological effects of man-made chemicals
in the environment, including those of pharmaceutical products and their
metabolites. There are databases of, and computer models to predict, aquatic
narcosis and, in some cases, excess aquatic toxicity such as ECOSAR [1] but there
remains a need for better sharing of human knowledge about the full range of
environmental and human toxicological hazards. Computer programs such as
Derek [2] are used to share human knowledge about mammalian toxicity and a
proof of concept application using the same technology to share knowledge about
toxicity to Tetrahymena pyriformis and human skin sensitisation has been
described [3]. [1] Reuschenbach P., Silvani M., Dammann M., Warnecke D. 2008.
ECOSAR model performance with a large test set of industrial chemicals.
Chemosphere 71(10):1986-1995. [2] Ridings, J.E., Barratt, M.D., Cary, R.,
Earnshaw, C.G., Eggington, E., Ellis, M.K., Judson, P.N., Langowski, J.L.,
Marchant, C.A., Payne, M.P. Watson W.P., Yih, T.D.. 1996. Computer Prediction
of Possible Toxic Action from Chemical Structure: an Update on the DEREK
System. Toxicology 106: 267-279. [3] Payne M.P., Button W.G. 2013. Prediction
of acute aquatic toxicity in Tetrahymena pyriformis – ‘Eco-Derek’, a
knowledge-based system approach. 2013. SAR and QSAR in Environmental
Research 24(6): 439-460.
TH149
Toxicokinetic Toxicodynamic (TKTD) modelling of metal toxicity in
freshwater organisms: whole-body sodium loss predicts acute Ag mortality
across aquatic species
K. Veltman, University of Michigan / Department of Environmental Health
Sciences; J.A. Hendriks, Radboud University Nijmegen / Department of
Environmental Sciences; M. Huijbregts, Department of Environmental Science; C.
Wannaz, The Unversity of Michigan, Ann Arbor / SPHEHS; O. Jolliet, University
of Michigan / Environmental Health Sciences School of Public Health
ToxicoKinetic ToxicoDynamic (TKTD) models are considered essential tools to
further advance acute toxicity prediction of metals for a range of species and
exposure conditions, but they are currently underutilized. We present a mechanistic
TKTD model for acute toxicity prediction of silver (Ag) in freshwater organisms. In
this new approach, we explicitly link relevant TKTD processes to species
(physiological) characteristics, which facilitates model application to other untested
freshwater organisms. The toxicokinetic model quantifies the labile Ag
concentration in the target organ (i.e. gill) as a function of the species-specific water
ventilation/filtration rate and the metal-specific absorption efficiency. The
toxicodynamic model quantifies the reduction in whole-body sodium concentration
over time as a function of the target site inhibition over time, the target site density
and the species-specific sodium turnover rate. Freshwater species are assumed to
die instantly when they have lost a critical amount of their initial whole-body
sodium concentration. Results show that mortality is significantly related to sodium
loss (r2 = 0.86) for various aquatic organisms and exposure durations. Evaluation of
the model with an independent acute toxicity data set for 5 organisms, including
Daphnia magna, rainbow trout and juvenile crayfish, shows that the model
accurately predicts time-specific lethal effect concentrations for these different
freshwater organisms. In addition, the model is able to capture the observed
size-specific variation of nearly two orders of magnitude in empirical LC50s. We are
currently performing a more extensive evaluation of the model and are testing its
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capability to predict acute toxicity for a wider range of species (n = 12 species, n =
30 time- and species-specific LC50s, n > 200 total data) and its applicability to
different exposure conditions (particularly different water chemistries and exposure
durations).
TH150
Modelling tissue-specific accumulation of metals in parasite-fish systems
Y.T. Le, Radboud University Nijmegen / Environmental Science; M. Nachev, D.
Grabner, University of DuisburgEssen / Aquatic Ecology; J.A. Hendriks, Radboud
University Nijmegen / Department of Environmental Sciences; B. Sures, University
of DuisburgEssen / Aquatic Ecology
In the environment, fish are affected by exposure to metals and infection with
parasites. Moreover, each of these two factors may affect the response of fish to the
other. Metal exposure may reduce the resistance of fish to parasites while parasites
may have effects on metal accumulation and metallothionein induction in the fish
host. A number of parasites have been reported to have remarkably high capacity of
accumulating metals. Therefore, inclusion of parasites might provide more reliable
assessment and more accurate interpretation of biomonitoring data. Currently, the
partitioning of metals between parasites and their fish host is usually expressed by
an empirical ratio of the metal concentration in parasites to that in the host. This
factor does not provide a mechanistic understanding of underlying processes
determining metal accumulation in parasite-fish systems. Effects of parasites on
metal accumulation in the fish host cannot be explained by the uptake by the
parasites only. Parasites might influence metal uptake and elimination in the fish
host. In addition, parasitism might lead to changes in the subcellular partitioning in
cytosolic and particulate fractions, therefore affecting the internal distribution of
metals between fish organs. We developed a multiple-compartment model for
predicting tissue-specific accumulation of 210Pb in chub Squalius cephalus
uninfected and infected with the acanthocephalan Pomphorhynchus laevis. The
model covers in seven compartments, namely blood, storage, gills, kidney, liver,
intestine, and gallbladder. External and internal exchange in the model was related
to fish weight, while various effects of the parasite on metal toxicokinetics and
tissue-blood partitioning in the chub were accounted for in the model. In the model
for infected chub, it was assumed that while taking up essential fatty acids, parasites
absorb organo-metallic complexes formed between metals and bile acids excreted
to the intestine. The model predictions show high tissue-blood partitioning in liver,
attributed to the role of this organ as a detoxifying compartment. Assuming
different effects of parasites on the uptake (enhancement) and elimination
(alleviation) in the host, model predictions indicate increasing internal exchange
between intestine, where the parasite resides, and other organs. Generally, the
modelled concentrations of 210Pb were within one order of magnitude of the
measured, for both infected and uninfected chub.

Addressing data collection and computational challenges in
LCI (P)
TH151
The new Reviewer Registry of the European Platform on LCA
S. Fazio, Institute for Environment and Sustainability; D. Pennington, European
Commission
To support EU environmental policies based on Life Cycle approach, the European
Commission hosts the “European Platform on Life Cycle Assessment (EPLCA).”
The platform aims at providing coherent and quality-assured life cycle data,
methods, and studies as well as information about developers and suppliers of LCA
dedicated software and databases (DB), and service providers. The LCA Resources
Directory (RD), aims to offer a sharing platform for information related to software
and database developers/suppliers, and service providers within the LCA
community, there is also a repository for studies and documents with specific
templates allowing to upload studies on e.g. Product and Organisation
Environmental Footprint , Ecodesign, EPD and related Category Rules/Criteria.
Recently a new tool has been added to the Resource Directory, i.e. the Reviewer
Registry, would provide a list of qualified (i.e. with different levels of compliance
for Life Cycle based methods) reviewers from different countries/sectors. The
Reviewer Registry is a tool designed to provide information about reviewers
concerning their expertise, knowledge and other relevant info. It helps the users to
identify potential appropriate reviewers for their LCA studies. Based on the info
provided, the tool assigns a score (now based on International reference Life Cycle
Data system (ILCD) handbook, and Environmental Footprint (EF) requirements).
INFO PROVIDED: languages spoken, countries covered, Career info, education,
list of employers, years of experience, number of reviews, Accreditation as third
party reviewer, Attended courses, Review practice chair, Review practice trainer,
sectors of work experience and years, etc. a searching tool has been also
implemented, allowing the users to run specific queries, basing on the above
mentioned meta-data.
TH152
The application of PEF approach to the end-of-life of mechatronic products
F. Reale, ENEA / LCA and Ecodesign Laboratory; P. Buttol, ENEA; M.
Mengarelli; S. Scalbi, ENEA / LCA and Ecodesign Laboratory; A. Zamagni,
Ecoinnovazione / LCA and Ecodesign Laboratory
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The mechatronic sector is a strategic sector from the economic and environmental
point of view, mainly due to the high content of strategic raw materials used such as
(precious) metals, and also on the high production rate, short service life and, in
turn, to the high waste flows they generate. The end-of-life (EoL) management of
mechatronic products and the assessment of associated environmental impacts play
thus a relevant role in the roadmap to resources efficient Europe, and several
methods and approaches have been developed for dealing with it. Among these, the
Product Environmental Footprint (PEF) methodology (1), currently being tested
through pilot projects in different sectors, proposes a new EoL approach, which has
raised the criticisms of many stakehodelrs in different sectors. This paper discusses
main challenges and insights from the PEF EoL application to the case study of a
domestic cooker hood, and attempts to answer the following questions: what kind
of results are delivered by the PEF EoL approach in comparison with other
approaches to EoL, such as the avoided impact approach? what are the main
methodological and practical aspects arising in the application of PEF EoL
approach to this sector/product group? The EoL formula proposed by the PEF has
been applied to the EoL scenario of cooker hood component, namely the aluminium
filter component and, results have been compared with results arising by the
application of one of the most used approaches in the metal sector, i.e. the “avoided
impact approach”. Environmental impacts delivered by PEF EoL approach is
higher than environmental impacts delivered by the avoided impact approach. Main
methodological/practical aspects arising from PEF EoL approach application to the
studied product concern: 1) the definition of the recycled content; 2) the
identification of disposal process to which recycled content of material has been
diverted; 3) the definition of recycling fraction.
TH153
Consistent allocation for co-production and recycling in LCA - A critical
review of guidelines
D.L. Schrijvers, The Life Cycle Group CyVi; G. Sonnemann, University of
Bordeaux 1 / The Life Cycle Group CyVi
Recycling and co-product allocation have always been points of debate in Life
Cycle Assessment (LCA). Several guidelines have proposed allocation procedures,
but these recommendations are often divergent. We have reviewed allocation
procedures of co-products and in recycling and recovery situations using a
consistent and systematic approach, considering all material types and allowing for
different LCA goals. The allocation methods that are most often used – allocation,
the cut-off approach and substitution, which comprises the end-of-life recycling
method, substitution for the recycled content and the 50/50 method – are
mathematically compared to show how multiple recycling loops are considered and
how the methods influence the LCA results. Based on the underlying values and
assumptions of the methods a systematic framework is developed. A strict
separation between attributional and consequential LCA related to different LCA
goals is proposed for discussion, following the UNEP/SETAC Shonan definition of
attributional LCA. This framework is used as basis for the critical review of recent
guidelines regarding the consistency of their allocation procedures. Only the ILCD
Handbook proposes a consistent approach in two of the four scenarios that are
described. Often different approaches are recommended for co-products and
recycled materials, although the boundary between these flows is not always clear.
Many guidelines do not recognize the existence of different LCA goals, therefore
elements of attributional and consequential LCA are often mixed, e.g. by
recommending both the cut-off approach and the end-of-life recycling method. The
market situation of the recycled material is not always taken into account, e.g. in the
mandatory 50/50 method of the PEF Guide. Based on ISO/TS 14067 we propose a
new substitution formula, replacing the arbitrary ratio of 50% by the market price
ratio A. The main obstacles for consistent modelling are the different approaches for
co-production and recycling and disregarding of different LCA goals and recycled
material markets. We recommend to include material specific guidance in PCR
documents on the determination of the avoided process, market price ratios,
value-correction factors and relevant allocation criteria. The new substitution
formula will be tested on case studies for organic chemistry and metals to show its
applicability to credit for the recycling activity that actually leads to environmental
benefits.
TH154
Consistent allocation in LCA - Can avoided impacts be modelled in
attributional LCA?
D.L. Schrijvers, The Life Cycle Group CyVi; G. Sonnemann, University of
Bordeaux 1 / The Life Cycle Group CyVi
LCA studies have recently been divided into attributional and consequential LCA.
Each LCA approach serves a different goal definition and produces different types
of results. It is therefore important that the LCA approach is consistently applied.
Consistency is also very important for allocation in case of multifunctional products
or processes, e.g. due to co-production or recycling. Avoiding allocation by
substitution could be considered to be consequential by nature. However, in many
studies and guidelines substitution is applied in attributional LCA as well. We
identify two perspectives that condone this operation: 1) the contribution of the
co-product to the environmental impacts of the product system is approximated by
its conventional production process, which is used as proxy for the co-product –
which reflects an allocation procedure, and 2) the avoided emissions of the
conventional production process for the co-function are subtracted from the product
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system, often referred to as substitution, the avoided burden approach or system
expansion. Although both approaches give the same results, both perspectives are
interesting topics for a discussion. Indicating one conventional process – or even a
production mix – as the default production process for a certain (co-)product, i.e. in
the proxy perspective, might disregard the potential of the multifunctional process
to be an alternative production process that even could contribute to the production
mix, for which its specific inventory could be determined. The definition of
attributional LCA is relevant for the substitution perspective. “Describing the
inputs and their associated emissions attributed to the delivery of a specified
amount of the product functional unit” (PAS 2050) could leave room for applying
substitution. However, if “the attributional approach attempts to provide
information on what portion of global burdens can be associated with a product
(and its life cycle)” (UNEP/SETAC, 2011), substitution might result into losing
impacts between product systems, as Heijungs already argued in his PhD thesis
(1997). As both definitions can facilitate relevant LCA studies, e.g. for comparing
products, we recommend to clearly distinguish between LCA purposes and these
definitions, for consistent application of allocation procedures.
TH155
Assistox: A data management tool for the calculation of toxicity
characterization factors
G. Rodriguez Garcia, Helmholtz Institute Ulm / Systems III; M. Weil, Karlsruhe
Institute of Technology KIT / Institute for Technology Assessment and Systems
Analysis ITAS
In Life Cycle Assessment (LCA) studies, toxicity impact assessment categories are
often not included or discussed in depth. Two possible reasons for that are: a) the
perception that they are a black box and less reliable than other impact categories,
and b) the lack of characterization factors (CF) for potentially key pollutants. We
have developed Assistox, a tool to facilitate the calculation of CF with USEtox
impact assessment methodology It consists of two main components: s) a detailed
procedure that guides LCA practitioners through data made available by the
European REACH regulation and other freely-available databases, and b) an Excel
spreadsheet that transforms collected information into ready-to-export data for the
aforementioned methodologies. The ongoing validation process suggests that the
differences between the CFs calculated using Assistox and those already available
for USEtox are not statistically significant for Freshwater Ecotoxicity and for
Human Toxicity in most emission compartments. These results indicate it would be
possible to obtain compatible CF for new substances. It is our opinion that tools like
Assistox can make toxicity impact categories more accessible, and will foster the
use of these categories in future LCA studies.
TH156
Results of the ERASM Surfactant Life Cycle and Ecofootprinting (SLE)
project: New and updated inventory data for oleochemical and petrochemical
surfactants
K. Groenke, Evonik Industries AG / Department ESH; A. Bouvy, Cefic; D. Eggers,
PE International AG; E. SLE Task-Force, ERASM
The objective of the SLE project was to update and establish the environmental
profile of the major commercial surfactants and their precursors in Europe based on
consistent and high quality (background) data. Fifteen companies collaborating
within ERASM (www.erasm.org) compiled ‘cradle-to-gate’ life cycle inventories
(LCIs) data for state of the art production of a series of common surfactants used in
detergents and personal care products. The intention of the environmental profiles
is to support the increasing use of LCA in industry as well as in various policy
initiatives and provide data for ‘cradle-to-grave’ assessments of consumer products.
For each major unit process in the surfactant production at least three companies
(‘trios’) were identified, which confidentially provided process data to the project’s
independent consultant, hence allowing to produce an aggregated anonymous
average. Literature data were used where it was difficult to collect new data within
the scope of this project, or in case recent and reliable process data were available.
The LCI methodology was compliant to the international LCA standards ISO
14040:2006 and ISO 14044:2006. Two independent external reviewers, focusing
primarily on LCA methodology conformity and process technology, supported the
project from the beginning through completion. In addition, the data for palm
(kernel) oil-, coconut oil- and tallow-based renewable precursors were reviewed by
a third expert who was a specialist in the matter. The ERASM SLE project has
delivered new and updated LCI data for 15 surfactants and 22 precursors in three
common LCI exchange formats: ILCD, EcoSpold v.2 and GaBi. The data reported
represent an industry-agreed and representative market average for surfactants in
European consumer products for the reference year 2011. Similarities and
differences with the previosuly published surfactant LCI data (1995) are discussed,
as well as the novel approach to calculate the greenhouse gas emissions resulting
from land use changes in Malaysia and Indonesia associated with the cultivation of
renewable precursors.
TH157
National Level LCA of Potable Water Supply System - Key Challenges and
Solutions in Data Collection
N. Meron, The Porter School of Environmental Studies; V. Blass, Tel-Aviv
University / The Recanati Graduate School of Business Administration
This study generates Israel's LCI dataset of tap water and reclaimed water. For
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many years severe water scarcity in Israel has been a driver for the development of
advanced water technologies. High quality water supply throughout the entire
country has been made possible through a vast and complex water supply system.
The contribution of the Israeli advanced water supply system to past and present
development of agriculture and industry have been studied in detail. Less known is
the associated environmental impact of the Israeli water system, an issue of
growing importance as the protection of environment and the reduction of
environmental impact become a central theme in decision making. Our research on
the LCI dataset of tap water in Israel covers the entire value chain of the country’s
highly complex water supply system. It includes: water extraction and production
from a variety of sources such as groundwater, surface water, brackish water and
sea water; water treatment; desalination; a national transmission system, which runs
throughout the entire country; distribution and tertiary treatment of wastewater for
water reclamation. The study comprises data collection for all components of the
Israeli water system, resulting in the first national level LCI of tap water. To carry
out a national level study there was a need to collect data from a wide array of
sources, public and private. The collected data is related to energy and chemical
consumption, materials for infrastructure, and transportation of materials. The data
collection process introduced major challenges such as: difficulties of access to data
sources, in particular private data sources, limited availability of old data and
non-aggregated data, and incompatibility of data from various sources. Our
approach to resolve these challenges included stakeholder engagement and data
processing. The study used the ReCiPe method to assess the impacts of the system
on climate change, water depletion, freshwater and marine water eutrophication,
freshwater and marine aquatic ecotoxicity, and terrestrial and water acidification.
TH158
Life cycle inventory of a new process employing rice husk ash for the
inertization of air pollution control residues coming from MSWI
G. Tomasoni, Università degli Studi di Brescia / Department of Mechanical and
Industrial Engineering; I. Barberá Franch, University of Brescia / Department of
Mechanical and Industrial Engineering; M. Collotta, University of Brescia; M.
Alberti, University of Brescia / Department of Mechanical and Industrial
Engineering
In this work the methodology and the main results of the Life Cycle Inventory
phase (LCI) of the Life Cycle Assessment (LCA) of the Cosmos-rice process are
presented. Cosmos-rice is a new process for the inertization of air pollution control
residues coming from Municipal Solid Waste Incineration (MSWI). The
inertization process, which has been developed by the Chem4Tech laboratory of the
University of Brescia, uses as stabilizing agent rice husk ash. The LCI analysis
conducted over a new technology bears some problems, due, for example, to the
lack of primary data (i.e. data gathered on the field) or to the lack of consistency of
secondary data (i.e. data taken from literature and databases) with respect to the
data quality requirements. Of great interest for the LCI of the Cosmos-rice process
is the availability as a source of primary data of a pilot plant for the inertization
which was designed and built thanks to a project funded by the European Union
through the Life+ program (LIFE11 ENV/IT/0000256). The role of a pilot plant
seems to be very important to gather data from the field and to conduct a reliable
life cycle inventory phase, even though some limitations related to this approach
emerge.
TH159
Database selection - be aware of the implications!
L. Golsteijn, PRe Consultants; T. Ponsioen, PRe Consultants / Consultancy
OBJECTIVES In LCA software, multiple inventory databases are available that
can be used for background processes in an LCA. The way the emissions and
resource extractions in the background data are modelled can be of crucial
importance for the results of a product life cycle assessment. The question is
whether the influence of this modelling approach matches the goal and scope of the
LCA study. This poster demonstrates the potential impact of differences in the
modelling approach of the background data. METHODS We selected 7 products
from different sectors, present in multiple databases (≥2 of the following databases:
ELCD, USLCI, Agri-footprint, ecoinvent 2.2, ecoinvent 3.1 cut-off), and compared
their impact with 2 different methods in SimaPro 8.0.4: ReCiPe Endpoint (H) and
IMPACT2002+. RESULTS The following categories showed large differences
between databases in several cases: Climate change: we observed important
differences due to differences in the input-output balance, especially in case of crop
products. Natural land transformation: we observed extreme differences due to the
modelling approach chosen in the database for crops that are grown in the tropics.
Toxicity: we observed important differences in flows of metals to the soil which can
be positive (emission) or negative (take up), as well as differences in the presence or
absence of substances and the accompanying quantities. Particulate matter
formation: we observed important differences in the level of detail of the inventory
data (particle size) and assumptions on ammonia emissions from the soil. It is
important to note that differences between databases will not always be visible in
the output; this depends on the selected method. CONCLUSIONS When
conducting an LCA with background LCI data, the results can be influenced
significantly by assumptions and/or shortcomings of the selected database,
particularly for climate change, natural land transformation, toxicity, and
particulate matter formation. This study emphasizes the importance of selecting a
second method to reveal ‘potentially hidden impacts’. We recommend to check
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whether the modelling approach of the background data matches the goal and
scope. Future research should include the development of more alternative
inventory databases, in order to reveal shortcomings and hidden assumptions of
LCI databases and to enable practitioners to select the database that best matches
the goal and scope of their LCA.
TH160
Modular, parameterized life cycle inventories of transport of goods in need of
atmosphere control
T. Levova; E. Moreno Ruiz, ecoinvent; G. Bourgault, Ecoinvent Center
Nowadays, when goods are being traded all over the world on an increasing scale,
the significance of the freight transport within the overall environmental impacts of
product supply chain is increasing as well. While some goods do not need specific
conditions during their transport, others, such as food, need to be stored and
transported while maintaining certain atmosphere (temperature, air flow , etc.). The
atmosphere control, of course, requires specific infrastructure and energy for the
operation of the infrastructure. This project focus on creation of datasets, using
different sources of information - such as publically available databases - and the
latest LCI modelling options available thanks to the use of ecoSpold2 format. The
datasets on the undefined unit process level are built so that the modelling is
transparent, easily adaptable, well documented and it is possible to demonstrate the
differences in the modelling using the three different system models currently
offered by the ecoinvent database. The life cycle inventories are built in ecoSpold2
format using variable names, mathematical relations and parameters. All datasets
are parameterized, allowing flexibility to adjust key parameters of the whole system
such as type of goods, refrigerant, distance and duration of transport, etc. The
preliminary results, using IPCC 2007, 100a method, demonstrate that the final
impact of a product might be increased by around 9% when transport with
atmosphere control is included. This corresponds with values published in other
studies. This value might vary significantly in specific cases and further research is
needed produce more reliable value for different type of goods.
TH161
Simplified modelling of environmental impacts of foods
F. PERNOLLET, INRA, UMR SAS / UMR SAS; H.M. van der Werf, INRA, UMR
SAS / Environnement etAgronomie
Human nutrition strongly contributes to several environmental impacts, resulting in
more and more LCA studies on foods and diets. However these studies highlight a
lack of data on food products, As a result, these studies make huge simplifications,
such as reducing the number of foods considered, using a proxy to model a group of
foods, modelling only the stage up to the farm gate or to the retailer instead of the
full life cycle, or considering only the climate change impact. These simplifications
can strongly affect the results. This study proposes three methods to simplify
impact assessment of food products, considering time available and required
robustness of results. The first method is based on the fact that, for a food product,
most of the impact is often due to the farm stage, for which data are often available
or can be estimated relatively easily. The impact of the food product can then be
estimated by considering the allocation and transformation coefficient at industry,
and waste at retailer and at home. The second method improves the first method by
adding cooking impacts, and the third method adds transport impacts. The three
methods were tested on a French average diet for the impacts climate change,
cumulative energy demand (CED), acidification, eutrophication and land
occupation and results were compared to those of a detailed cradle to plate LCA of
this diet. Except for CED, and relative to the detailed LCA, the three methods
yielded a better estimate than a detailed cradle to retailer LCA. Compared to the
detailed LCA, the underestimations (in %) obtained with methods 1 and 3 were
respectively (24, 60, 10, 9, 8) and (12, 30, 5, 6, 8) for climate change, cumulative
energy demand, acidification, eutrophication and land occupation. Methods 1, 2, 3
and the detailed cradle to plate LCA are increasingly time-consuming. Method 1 is
adapted for products with a high cradle to farm impact such as dairy and meat
products. Method 3 is adapted for fruit, vegetables, pulses, dairy and meat products,
but is too imprecise for products with high-impact packaging (can and glass), or for
products with a high energy demand during industrial transformation such as
coffee, semolina, ultra-high temperature milk. These methods should be tested on
more diet types and for more impacts for validation.
TH162
RELCA a case study approach for assessing bioenergy chains on a regional
level
S. OKeeffe, Helmholtz centre for environmental research - UFZ / BEN; S. Majer,
DBFZ Deutsches Biomasseforschungszentrum gemeinnützige GmbH DBFZ / BS;
D. Thraen, Helmholtz Centre for Environmental Research UFZ / BEN
For well over a decade, the energy conversion systems have been shifting from
globalised scales to more regional and decentralised scales in the form of
biomass-to-bioenergy chains. Unlike its fossil counterpart, biomass is scattered in a
diffuse manner across a region. Therefore, in order to identify the potential
environmental burdens associated with regional bioenergy production, the spatial
configurations of bioenergy chains and thus the related regional conditions need to
be assessed. The LCA approach for regional bioenergy systems, or RELCA, was
applied to the Central Germany region. The RELCA approach expands on
traditional life cycle methods, using a “hybrid” life cycle inventory approach, as it
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involves integrating the results of different modelling approaches, ESRI ArcGIS© ,
Matlab and LCA tools (GABI 6.0). The combination of these modelling approaches
enables the assessment of spatially disaggregated foreground data at the regional
level for biomass-to-bioenergy production chains, while also linking to background
processes. Background processes, or non-regional processes, in this case refers to
all those activities outside the regional scope. In making this separation, the
foreground data can then be coupled with other modelling approaches in order to
generate a more regionally distributed life cycle inventory.

Endocrine Disruptors: Exposure, Hazard & Risk Assessment
(P)
TH163
Recent global regulatory developments and data requirements for endocrine
disruptor testing and assessment
M. Duft, DR. KNOELL CONSULT GmbH / ICEHSECOM; I. Conrad, DR.
KNOELL CONSULT GmbH / Agrochemicals Ecotoxicology
Despite decades of scientific research and extensive discussions and work within
regulatory panels, an intended consensus on the assessment of substances with an
endocrine disrupting potential, so-called endocrine disruptors, has not yet been
reached or is not even conceivable in the near future. \n Several diverging proposals
for an assessment of plant protections products or biocidal products to consider
potential endocrine effects are available within the European Union, e.g. by
Denmark, UK/Germany or France. Under REACh, substances with endocrine
disrupting potential can be considered as substances of very high concern and may
be subject to authorization. Whereas the European proposals are mostly aiming at a
hazard-based assessment proposing endocrine disrupting properties as cut-off
criterion with few exceptions, US EPA follows a different approach and pursues a
comprehensive two-tiered screening program still to be followed by risk-based
assessment. In other areas of the world, e.g. Canada, Brazil, China, Japan or Korea,
national programs for the assessment of endocrine disrupting chemicals have been
launched or are about to follow other proposals. As scientific criteria for the
evaluation of endocrine disrupting properties of a substance are still not yet
available, assessment is mostly conducted on a case-by-case basis at the moment. \n
For companies intending or supporting global registrations for their substances, this
results in substantial uncertainty regarding data requirements or testing and
assessment strategies. This presentation aims to give a global overview on present
regulatory proposals, recent regulatory developments and data requirements for the
assessment of endocrine disrupting chemicals.
TH164
An Analysis of Control Data from the US Endocrine Disruptor Screening
Program List 1 Chemical Screening Battery Results
A. Schapaugh, Monsanto Company; L. McFadden, The Dow Chemical Company /
Toxicology Environmental Research and Consulting; J.W. Green, DuPont /
Applied Statistics Group; L. Zorrilla, Bayer CropScience LP; A.W. Olmstead,
Bayer CropScience / Environmental Toxicology and Risk Assessment; C. Borgert,
Applied Pharmacology & Toxicology, Inc.; S. Hicks, ABC Laboratories; H.O.
Krueger, Wildlife International, Ltd. / Aquatic Toxicology
US EPA’s Endocrine Disruptor Screening Program (EDSP) Tier 1 battery consists
of five in vitro and six in vivo assays intended to identify the potential of a chemical
to interact with the estrogen, androgen, or thyroid hormone systems and the
steroidogenesis pathway. Following a recommendation to initially screen 50-100
substances, EPA has elected to proceed in phases, with the first phase composed of
67 chemicals (hereafter, List 1). We have collected data for control groups from a
subset of the assay results submitted to EPA. The purpose of this paper is to use this
information in a critical investigation of the data variability and performance
criteria of the EDSP Tier 1 battery. The analysis demonstrates that EPA should
review all testing methods prior to issuing further test orders. Given the frequency
with which certain performance criteria were not met (e.g., all male pubertal studies
had at least one performance criteria that was not met), one focus of that review
should consider adjustments to these standards to better reflect biological reality.
Poorly-defined criteria will result in discarded data and wasted resources. A second
focus of the review should be to provide detailed, assay-specific direction on when
results should be discarded; no guidance exists on the degree to which assays need
to be re-started for failing to meet performance criteria. A third focus of the review
should be to identify protocol differences with a large influence on endpoint
variance. After identification of these influential factors, experimental guidelines
could be re-defined such that endpoint variances are reduced and performance
criteria are met more frequently. It must be emphasized that because we were
restricted to a subset of the List 1 control data, our analyses can serve only as
examples to underscore the importance of a detailed, rigorous, and comprehensive
evaluation of the performance of the battery.
TH165
An integrated assessment of estrogenicity of complex environmental samples
using in vivo and in vitro effect-based tools
S. Hélène, Universite Paris Descartes / Faculté des sciences pharmaceutiques et
biologiques; F. Brion, INERIS / Ecotoxicology Unit; N. Creusot, INERIS; J.
Porcher, INERIS / UMRI SEBIO; N. Munz, Eawag; J. Hollender, Eawag /
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Environmental Chemistry; T. Schulze, M. Krauss, W. Brack, Helmholtz Centre for
Environmental Research UFZ / Effect Directed Analysis; S. Ait-Aissa, INERIS /
Ecotoxicology Unit
Assessing the risk posed by complex environmental samples is a challenging task
that requires reliable tools for detection and evaluation of effects. Among hazardous
compounds, endocrine disrupting chemicals (EDC) in mixtures need to be
identified given their potential to interfere with wild life reproduction. In this
context, the aim of our work is to apply a set of effect-based tools, both in vivo and
in vitro, to environmental samples in order to gain a wide overview of adverse
outcomes related to estrogenic pathways in fish. As part of the FP7-SOLUTIONS
project, we screened surface water extracts of Danube River (22 sites) and extracts
of Rhine tributaries (water extracts of 3 STP effluents, upstream, and downstream
sites in Switzerland) using an in vitro human ER reporter system (MELN cell line).
Additionally, Rhine tributaries extracts were assessed in vivo for induction of
CYP19a1b gene, which is strictly ER-regulated, in transgenic zebrafish embryos
(EASZY test). Results obtained so far with the MELN assay show very low
estradiol-equivalents (E2-EQ) levels at Danube sites (only 3 sites displaying E2-EQ
above 0.1ng/L), while slightly higher estrogenic activity was measured at Swiss
sites (E2-EQ ranged from 2.9-5.5 ng/L in effluents, and 0.1-0.3 and 0.5-1.5 at
upstream and downstream sites, respectively). The estrogenic activity detected in
vitro in effluents was correlated to estrogenicity in vivo for one site, based on
CYP19a1b induction; the other effluents displayed developmental toxicity which
impeded reporter gene activation detection. To gather further information on
estrogenicity of these samples, work is under progress to assess their effects on
zebrafish (zf) cell lines stably transfected with zebrafish estrogen receptors (i.e.
zfERalpha, zfERbeta1 and zfERbeta2). Results will be interpreted in relation to
targeted chemical analyses done at these sites. Eventually, the study should provide
a comprehensive assessment of estrogenicity of given environmental samples using
a combination of mammalian and zebrafish cell lines, as well as an in vivo fish
embryo bioassay. This study is supported by INERIS and by SOLUTIONS Project
from the European Union Seventh Framework Programme
(FP7-ENV-2013-two-stage Collaborative project) under grant agreement 603437.
TH166
Development of the OECD Mollusc reproduction guideline: Do Trenbolone
and Prochloraz have any effect on Potamopyrgus antipodarum reproduction?
C.E. Askem, Cefas / Ecotoxicology; D. Doran, C. Martin, T. McGowan, Cefas
Lowestoft Laboratory; M. vannoni, Cefas; T. Wilkinson, Cefas Lowestoft
Laboratory; K. Ruppert, Goethe Universität / Aquatic Ecotoxicology; C. Geiss,
Goethe University Frankfurt; J. Oehlmann, Johann Wolfgang Goethe-Universitat
Frankfurt / Aquatic Ecotoxicology; J. Elphinstone Davis, Cefas Weymouth
In 2010 a need for an OECD test guideline on mollusc reproduction was identified
in a detailed review paper. Currently this is under development using two different
mollusc species and various validation tests by a number of laboratories around the
world are being conducted. One of the species is Potamopyrgus antipodarum (mud
snail) and as part of the validation testing Cefas took part in a ring trial using
Trenbolone and Prochloraz to see if they had any effects on the reproduction of
P.antipodarum. Trenbolone is a veterinary steroid used to increase livestock muscle
mass and has been shown to have effects on reproductive endpoints in other species.
Prochloraz is an imidazole fungicide used in gardening and agriculture and has also
been shown to have disruptive effects on reproductive endpoints. The use of these
chemicals, which are known to have reproductive effects in other species, provides
valuable data for the development of the test guideline. This study used
concentrations of Trenbolone ranging from 0.01 to 1 µg/L and Prochloraz ranging
from 3.2 to 320 µg/L. The endpoint is the number of embryos in the brood pouch of
the snails after 28 days exposure. Trenbolone did not have any significant effect on
embryo numbers compared to the control. Whereas for Prochloraz the EC 50 for
number of embryos, based on nominal concentrations, was 175 µg/L (95%
Confidence limits 127 µg/L to 242 µg/L) with an EC10 at 34.9 µg/L (95%
Confidence limits 12.1 µg/L to 101 µg/L). The NOEC was < 3.2 µg/L and LOEC
was 3.2 µg/L. This data will contribute to the full ring study which is being
coordinated by Johann Wolfgang Goethe University Frankfurt, Germany.
TH167
Triclosan and endocrine disrupting potential: An hypothesis-driven weight
of evidence analysis
E.M. Mihaich, ER2; R. Hartsook, D. Urbach-Ross, Colgate-Palmolive Company
Triclosan (TCS) is an antimicrobial agent used in a wide range of personal care and
consumer products, such as soaps, deodorants, cosmetics, dental care, clothing and
household items. As with most personal care products, TCS can be rinsed down the
drain and transported to wastewater treatment plants. While TCS is biodegraded
and can sorb to biosolids, some TCS enters the aquatic environment and may
expose ecological receptors. Given the potential for exposure to both humans and
wildlife, resolving whether or not TCS should be considered a potentially endocrine
active compound is important given increasing worldwide concern about endocrine
disrupting substances and their potential for causing adverse effects on public
health and the environment. A weight-of-evidence (WoE) analysis was conducted,
focusing on specific hypotheses related to interaction with estrogen, androgen, and
thyroid hormone pathways, and steroidogenesis. This WoE procedure involved
systematic consideration of each endpoint observed in one or more study designs,
focused on the screening level studies in the US Endocrine Disruptor Screening
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Program, as well as those in levels 1 through 4 of the OECD Conceptual
Framework. This was followed by a semi-quantitative weighting of relevance of
each type of endpoint to a given hypothesis to reach scientifically justified
conclusions based on the totality of the evidence. Maximal use of all existing
relevant and reliable information and consistent observations in multiple studies
increase support for or against a given mode of action (MoA) hypothesis. While the
TCS database continues to grow and its evaluation is ongoing, a systematic and
transparent WoE assessment of the results from a wide variety of mammals, fish,
and amphibians suggest that TCS is not primarily impacting endocrine pathways.
TH168
Selection and use of carrier solvents for OECD test guideline development
with mollusc species
J. Elphinstone-Davis, Cefas; C. Veauvy, Cefas / Environment Animal Health; S.
Morris, Cefas; K. Ruppert, Goethe Universität / Aquatic Ecotoxicology; C. Geiss,
Goethe University Frankfurt; J. Oehlmann, Johann Wolfgang Goethe-Universitat
Frankfurt / Aquatic Ecotoxicology; M. Roberts, Department for Environmental
Food & Rural Affairs / Chemicals Emerging Technologies; C.E. Askem, Cefas /
Ecotoxicology; A. Barsi, INRA and VU University Amsterdam / Dept of
Theoretical Biology; V. Ducrot, Bayer CropScience AG / Ecotoxicology and
Quality of Aquatic Ecosystems; T. Hutchinson, School of Biological Sciences,
Plymouth University
The OECD has successfully developed a range of test guidelines for detecting
reproductive (including endocrine disruption) impacts in mammals, fish,
amphibians and arthropods. An OECD (2010) Detailed Review Paper concluded
that there is a need to include and develop guidelines to address reproductive
toxicological impacts of chemicals on molluscs, given their major ecological and
economic importance and known sensitivity to a number of chemicals (including
EDCs). An ad hoc European expert group was established to validate draft
guideline methods that aim to meet this need. Key species for use in this context are
the freshwater gastropods Lymnaea stagnalis and Potamopyrgus antipodarum. Test
chemicals required for future evaluation of this draft OECD molluscan test
guideline will require the use of carrier solvents. The OECD recommends a list of
solvents to use when test substances are not readily soluble in the test media. We
have tested two of these solvents, methanol and triethylene glycol (TEG) for their
effect on the growth and reproduction of L.stagnalis (RENILYS® strain) at
nominal concentrations of 12.5, 2.5, 1.0, 0.5 and 0.02 mL/L over 35 days, and
report here the results. The test followed the requirements of the draft guideline
under evaluation by the OECD. Overall, TEG and methanol had no significant
effect on L. stagnalis survival, growth and reproduction below the 0.1 mL/L
threshold recommended by the OECD: with a NOEC for TEG and methanol of 12.5
and 0.5 mL/L respectively. We additionally report on 35 day L.Stagnalis studies
conducted at INRA, France. To compare the results with the impacts of solvents on
the embryo-larval stages of molluscs, a developmental toxicity embryo bioassay
was conducted with Crassostrea gigas. Solvents tested came from the
recommended OECD list: acetone, dimethylsulfoxide (DMSO), ethanol, glacial
acetic acid, methanol, and TEG, tested at the above nominal concentrations, over 48
hours at 20 ± 2°C. All solvents, except glacial acetic acid, had a developmental
NOEC of ≥ 2.5 mL/L. We are currently augmenting this data set with
P.antipodarum exposure studies; early results indicate no effect of DMSO below
the 0.02mL/L threshold suggested by Hutchinson et al (2006). These results
provide an important contribution to developing laboratory baseline data for growth
and reproduction of L. stagnalis and P. antipodarum for future validation work of
the OECD mollusc reproductive toxicity test guideline.
TH169
Thyroid disruption in developing zebrafish (Danio rerio) embryos - effects on
gene-expression and morphology
L.A. Baumann, University of Bern / Centre for Fish an Wildlife Health; K.
Rehberger, University of Bern / FiWi; H. Segner, University of Bern / Centre for
Fish and Wildlife Health
Environmental contaminants with endocrine disrupting properties are not only able
to disrupt the reproductive system of fish, but also their thyroid system.
Comparably little is known about the developmental, physiological and behavioral
consequences of thyroid disruption in fish. As the thyroid system plays an
important role in key physiological processes such as growth, development and
reproduction, its environmentally induced disruption can impact a variety of health
and fitness-related parameters such as larval survival, metamorphosis, behavior or
fertility. These organism-level changes can then propagate into altered population
demography due to selective mortality. Consequently, there is urgent need for more
intensive research on the effects of thyroid disruption in fish. The present study
aims to investigate the relation between initiating molecular events of thyroid
disruption and morphological changes of the embryonic development of zebrafish
(Danio rerio). Two modes of action were studied: interference with thyroid
hormone synthesis with the pharmaceutical Propylthiouracil(PTU), and binding to
thyroid hormone receptors with the flame retardant Tetrabromobisphenol A.
Changes in gene-expression were analyzed with qRT-PCR and visualized with
whole mount in situ hybridization. The morphological changes were assessed by
means of histologic and morphometric analyses. The results provide initial insight
if and how chemical interactions with molecular events in the thyroid axis of
zebrafish translate into morphological alterations of the developing embryos.
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TH170
Synthetic glucocorticoids in the aquatic environment: effects on zebrafish
(Danio rerio) embryos
A.O. Hidasi, Eawag - Swiss federal Institute of Aquatic Science and Technology /
Environmental Toxicology; K.J. Groh, Eawag / UTOX Environmental Toxicology;
M.J. Suter, Eawag - Swiss federal Institute of Aquatic Science and Technology /
Environmental Toxicology; K. Schirmer, Eawag / Environmental Toxicology
Synthetic glucocorticoids (GCs) are frequently used in medicine. These compounds
were detected in the aquatic environment in the ng/L range. GCs mimic cortisol, the
natural stress hormone, by acting through the glucocorticoid receptor (GR) and
altering target gene expression. Endogenously, cortisol is produced in fish when the
hypothalamus-pituitary-interrenal (HPI) axis is activated. In our work, zebrafish
embryos are used to investigate whether exposure to environmentally relevant
concentrations of a model GC, clobetasol propionate (CP), results in GC-related
effects, such as impairment of the stress response and immunosuppression. We
avoid using an organic solvent carrier, such as DMSO, due to the experienced
solvent effects. We are focusing on nanomolar concentrations, and since CP can be
dissolved in the embryo medium up to 1000 nM, no precipitation is expected.
Zebrafish embryos are exposed from 1-96 hours post fertilization (hpf). In order to
investigate the effect of CP exposure on the stress response, the cortisol level of
non-stressed and stressed embryos is measured by ELISA. Bacterial (Pseudomonas
aeruginosa) lipopolysaccharide (LPS) challenge assay is used to assess the effects
of CP exposure on the innate immune function in 4 days post fertilization (dpf)
embryos after exposed to CP from 1 hpf. The time course of survival is monitored
after LPS addition. Targeted proteomics analyses are conducted on tryptic peptide
digests of embryos exposed to 10 or 100 nM CP from 96-120 hpf. The proteotypic
peptide targets are monitored using a mass-spectrometry based targeted proteomics
technique, selected reaction monitoring (SRM). GR target genes already examined
in zebrafish at the mRNA level were selected to monitor their protein products. The
targeted proteins have different physiological roles, e. g. myogenesis, vitamin D
metabolism, immune function, and cardiogenesis. The described work
characterizes the CP effects on the physiological and molecular levels. Impairment
of the stress response and immunosuppression can reduce the fitness of fish in the
environment, thus GCs, such as CP, should be monitored. The targeted proteomics
part of this study is focusing on finding potential GC-specific and sensitive
biomarkers that can be used in developing a bioassay to monitor GCs in water
samples. The bioassay will be used in effect-directed analysis (EDA) in order to
identify unknown compounds able to interfere with the HPI axis.
TH171
Thyroid disruption by triphenyl phosphate, an organophosphate flame
retardant, in zebrafish (Danio rerio) embryos/larvae and two cell lines
S. Kim, J. Jung, Seoul National University / School of Public Health; I. Lee; D.
Jung, Seoul National School / Institute of Health and Environment; H. Youn, Seoul
National University; K. Choi, Seoul National University / School of Public Health
Triphenyl phosphate (TPP) is one of the most widely used organophosphate flame
retardants (OPFRs). Although TPP has frequently been detected in the environment
and biota, current knowledge on its toxicological effects is limited. The present
study was conducted to understand adverse impacts of TPP on the thyroid hormone
system and underlying mechanisms, using early life stage of zebrafish and two cell
lines, i.e., rat pituitary (GH3) and thyroid follicular (FRTL-5) cells. In the GH3
cells, TPP up-regulated the transcription of tshβ, trα, and trβ genes while a positive
control T3 showed the opposite direction of change. In FRTL-5 cells, exposure to
TPP led to significant up-regulation of the nis and tpo genes, suggesting that TPP
stimulates thyroid hormone synthesis in the thyroid gland. In zebrafish larvae, TPP
significantly increased the levels of both T3 and T4 and transcription of the genes
involved in thyroid hormone synthesis, at 7 days post-fertilization (dpf). Exposure
to TPP also led to significant up-regulation of the genes involved in the transport
(ttr), metabolism (dio1), and elimination (ugt1ab) of thyroid hormones in zebrafish
larvae. The down-regulation of the crh and tshβ genes suggests that the increased
T3 levels activate a central regulatory feedback mechanism in vivo. In conclusion,
our observations show that TPP could increase the thyroid hormone levels in the
early life stages of zebrafish by influencing the central regulation and hormone
synthesis pathways.
TH172
In vitro assessment of thyroidal, estrogenic and androgenic activities in
poultry and broiler manure
A. Valdehita, Instituto Nacional de Investigación y Tecnología Agraria y
Alimentaria (INIA) / Departamento de Medio Ambiente Lab DETC; A.
Quesada-Garcia, INIA; E. Becerra, Universidad Complutense de Madrid; M.
Delgado, J. Martín, INIA National Institute for Agricultural and Food Research
and Technology; M. García-Gonzalez, ITACyL; M. Fernández Cruz, Instituto
Nacional de Investigación y Tecnología Agraria y Alimentaria (INIA) /
Departamento de Medio Ambiente Lab DETC; J. Navas, INIA - Madrid
Animal waste from livestock farming can contain natural and synthetic hormones.
The use of this manure to fertilize agricultural land could contaminate surrounding
waterways affecting aquatic organisms. While most research in this field has
focused on estrogenic and androgenic phenomena, little is known about alterations
related to other endocrine systems, such as the thyroidal one. Here we
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simultaneously assessed the potential estrogenic, androgenic and thyroidal activity
of poultry and broiler manure using in vitro approaches based on estrogen receptor
(Er), androgen receptor (Ar) and thyroid receptor (Tr) transactivation assays. In
addition, leaching experiments were performed to assess whether endocrine
activities detected in manure could pass through a soil column and potentially reach
the groundwater. For that, columns with two kinds of arable soils, sandy and loamy,
were used. Manure from four broiler and four poultry farms was collected in two
sampling campaigns carried out in two seasons (fall and spring). Extracts from
broiler and poultry manure exhibited strong thyroidal activity. However, as
expected taking into consideration sex and developmental stage, estrogenic activity
was only present in poultry manure and andogenicity was detected only in broiler
extracts. After leakage experiments, no estrogenicity, androgenicity or thyroidal
activity was detectable in leachates or in soils treated with the manure. These results
indicate that substances responsible of the hormonal activities were degraded or
metabolized in soil. Further research is required to elucidate long-term effects
associated with the constant and intensive application of manure to agricultural
land.
TH173
Estrogenicity of environmentally relevant chemical mixtures is not predicted
by ethinyl estradiol
H. Yu, C.M. Johnson, Temple University / NSF WET Center; D.J. Caldwell,
Johnson & Johnson; R.P. Suri, Temple University / NSF WET Center
Endocrine active compounds (EACs) comprise a wide range of natural and
synthetic estrogen hormones, pharmaceuticals, pesticides and industrial chemicals,
which may alter the function of endocrine systems and consequently cause adverse
effects in wildlife and humans. The presence of EACs in wastewater, surface water,
groundwater and even drinking water has become a major public concern
worldwide. Exposure to a mixture of EACs has been predicted to result in additive
effects, but this has not been studied using environmentally relevant mixtures of
EACs. In this study, the estrogenic effects of 11 EACs of high environmental
concern were systematically investigated using the yeast estrogen screen (YES)
method. The contribution of individual chemicals to the total endocrine activity of
environmentally relevant mixtures was evaluated. 17β-estradiol (E2) was used as
positive control on each plate in the YES assay. Bisphenol-A (BPA), estrone (E1),
estriol (E3), ethinyl estradiol (EE2), and genistein (GEN) showed estrogenic
activity when compared with E2; Bis(2-ethylhexyl) phthalate (DEHP), octyl phenol
(OP), nonyl phenol (NP), Benzyl butyl phthalate (BBP), and Dibutyl pthalate
(DBP) showed anti-estrogenic activity. The full mixture of all these chemicals at an
environmentally relevant ratio also showed week anti-estrogenic activity. Further,
EE2 did not have a prominent contribution to the estrogenic activity of the mixture.
We conclude a holistic evaluation of the estrogenic activity is necessary to evaluate
the risk of a mixture of EACs.
TH174
Does dissolved organic carbon cause apparent antagonism in reporter gene
assays?
P.A. Neale, Griffith University / Smart Water Research Centre; B.I. Escher,
Helmholtz Centre for Environmental Research GmbH - UFZ / Cell Toxicology;
F.D. Leusch, Griffith University - Smart Water Research Centre / School of
Environment and Smart Water Research Centre
There is increasing awareness of the importance of assessing antagonism in parallel
with agonism for environmental samples, such as wastewater, as a number of
studies have observed both estrogenic and anti-estrogenic effects when using
cell-based bioassays. Some studies have attributed this to the presence of dissolved
organic carbon (DOC), which is found in surface waters and wastewater and can be
co-extracted during sample enrichment prior to bioanalysis. DOC has a high
sorption capacity for the estrogen receptor (ER) agonist 17β-estradiol, which may
reduce the 17β-estradiol free concentration used in the antagonist testing mode and
potentially lead to apparent antagonism. This study applied an experimental and
modelling approach to assess the influence of DOC when assessing antagonism
using an ER reporter gene assay. Humic acid and fulvic acid were used as reference
DOC and experimental DOC-water partition coefficients (KDOC) were used to
predict 17β-estradiol binding to DOC. GeneBLAzer® ERα-UAS-bla assay was
used and experiments were conducted with standard curves of 17β-estradiol with
humic acid and fulvic acid added at concentrations expected to cause 20 to 60%
binding to 17β-estradiol. The experimental results were compared with the
modelled reduced 17β-estradiol bioavailability based on experimental KDOC values.
Both the experimental and modelled results showed that DOC does have an
influence on the free 17β-estradiol concentration, increasing the EC50 value by
around 0.3 log units. The experimental and predicted EC50 values were close, within
0.2 log units of each other on average. However, the observed changes with DOC
were within the variability associated with the DOC-free 17β-estradiol standard
curve. Consequently, we conclude that the presence of DOC is unlikely to cause
significant experimental artefacts when assessing ER antagonism in vitro.
TH175
MARINAS AS SOURCE OF FRESH TBT IN SOUTH AMERICA
I.B. Castro, Universidade Federal de São Paulo / Instituto do Mar; G. Fillmann,
Universidade Federal do Rio Grande / Institute of Oceanography
Tributyltin (TBT) is a very toxic compound that was used as antifouling paints
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biocide during more than four decades. Due to the environmental toxicity the
International Maritime Organization banned TBT-based antifouling paints in
September 2008. Thereafter, TBT environmental concentrations as well as imposex
levels (the most widely used TBT biomarker) have been declining in several coastal
areas worldwide. However, Brazil and Uruguay are the only signatory countries of
the antifouling systems convention and recent studies have shown that TBT
contamination is still an important issue along South American coastal areas. Thus,
the incidence of imposex and butyltin compounds (BTs) was appraised in three
selected areas from South America. Muricid gastropods and surface sediments were
sampled in sites under the influence of harbors and marinas from Venezuelan
Caribbean Sea (Venezuela), Fortaleza (Brazil) and Lima (Peru). Imposex
parameters (% imposex, RPLI and VDSI) and BTs levels were determined and the
results were spatially evaluated considering potential TBT sources (harbors and/or
marinas). In addition, a time-trend for imposex and BTs levels were evaluated for
Fortaleza and Lima. Despite the general pattern of reduction, areas under the
influence of marinas always presented high TBT and imposex levels. VDSI and
RPLI ranged from 3.8 to 4.6 and 49.4 to 54.6 in marinas of Venezuela, whilst values
were much lower for other coastal areas (0.2 to 1.9 and 0.1 to 5.6, respectively). In
Fortaleza (Brazil), VDSI and RPLI values were ≤0.92 and ≤10.9 in sites under the
influence of harbors and up to 4.2 and 97.0 in areas under influence of leisure boats
(marina and yacht club). At Peru, much higher levels of imposex (RPLI= 8.4 – 28.4
/ VDSI= 3.3 – 3.5) and TBT in tissues (24-61 to 111-145 ng Sn g-1) were detected in
two sampling sites after the establishment of a marina in 2010. Thus, although the
international restrictions on TBT use are apparently reducing the inputs from
harbors, these three independent studies from Venezuela, Brazil and Peru clearly
pointed out that marinas are becoming an important source of fresh TBT pollution.
Based on that, a similar pattern might be expected for other South American coastal
areas.
TH176
Decreased BT levels and changes in Imposex development in Hexaplex
trunculus (Gastropoda, Muricidae) from the Northern Adriatic Sea (Italy)
F. Cacciatore, ISPRA-Institute for Environmental Protection and Research /
Mitigation and Prevention of Impacts; C. Antonini, M. Formalewicz, C. Gion,
ISPRA - Institute for Environmental Protection and Research; S. Noventa; D.
Berto, R. Boscolo Brusà, ISPRA - Institute for Environmental Protection and
Research; M. Marin, University of Padova / Department of Biology
Imposex (superimposition of male sexual characteristics on females of
gonocohoristic gastropods) is an endocrine disruption effect used to indirectly
assess the presence of tributyltin (TBT), a once popular biocide in antifouling
paints, which has been worldwide banned since 2008. The aim of this study was to
measure concentrations of butyltin compounds (BT), i.e. TBT with its di- and
mono- substituted metabolites (DBT and MBT), and to observe imposex levels in
gastropods from a site with relatively low boat density traffic, focusing on seasonal
variations and size differences naturally occurring in molluscs. From July 2013 to
June 2014, individuals of Hexaplex trunculus with shell lengths of three sizes
(30-60; 60-70; 70-80 mm) were monthly collected 7 NM offshore in the Gulf of
Venice (Northern Adriatic Sea, Italy). Very low concentrations of BTs were
detected (range ΣBT: 9 – 16 ng Sn g-1 dw), with DBT almost always higher than
TBT levels, except in spring samples where maximum BT concentrations were also
detected, probably related to decreases in meat yield linked to spawning season. No
relationship was found between shell size and BT body burden. Out of the 392 H.
trunculus assessed, 46% were male and 54% were female. Imposex Incidence (I%),
expressed as the percentage of affected females, was 78%. Vas Deferens Sequence
Index (VDSI) of 0-4, Relative Penis Size Index (RPSI) of 0-1.8% and Female Penis
Length (FPL) of 0-3mm were found. Seasonal and size differences were found only
for RPSI and male penis lengths. The development of imposex exhibited a different
course respect to that observed in H. trunculus from the same area before TBT ban,
when BT concentrations and imposex levels were much higher. Previous studies
documented first the development of the incipient penis, followed by the
development of vas deferens. In this study, the onset of imposex occurred with the
appearance of the vas deferens halfway between the right ocular tentacle and
vagina. The observed change was supposed to be a consequence of the decreased
BT concentrations in the environment.
TH177
Analysis of organotin compounds in antifouling paint particles
M. Lagerström, Institute of Applied Environmental Science ITM; J. Strand; E.
Ytreberg, Chalmers University of Technology / Department of Shipping and
Marine Technology; B. Eklund, Stockholm University / Department of
Environmental Science and Analytical Chemistry ACES
Antifouling paints containing organotin compounds (OTC), primarily tributyltin
(TBT), have been banned from use on boats shorter than 25m in the EU since 1989
due to their harmful effects, amongst others as an endocrine disruptor, on non-target
organisms. However, even though the use of organotin paints has ceased,
recreational boats remain sources of OTC to the environment as many have
historical coatings of organotin paint on their hulls. Paint particles containing OTC
end up on the ground in the boatyards during boat maintenance or in harbour
sediments where the OTC are released from the shed particles. As the persistence of
biocides from antifouling paints have been shown to be higher in sediments when
they are introduced as paint particles, they can act as long-term sources. It is
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therefore important for risk assessment purposes to be able to accurately quantify
the amount of TBT and other OTC in sediments. The extraction efficiency of OTC
from paint flakes using an extraction and derivatization method for sediments
employed at a lab accredited for butyltin compounds was tested against a
modification of the method containing an additional extraction step involving a
solvent mixture with a composition similar to that of paint thinner. The comparison
shows that not only did the yield of OTC increase with the modified method but an
increased number of organotin species could also be detected. The results from this
comparison indicate that quantification of TBT and other OTC in sediments using
existing methods may lead to an underestimation, if paint flakes are present in the
sample.
TH178
Environmental quality standards for Bisphenol A
R.J. Brown, wca consulting; D. Leverett, WCA-Environment Ltd; G. Merrington,
Environment Agency
Bisphenol A (BPA) is used in the manufacture of plastics, has been widely detected
in the aquatic environment and there are concerns about its effects on the
environment and on human health. As such BPA is considered to be a candidate for
eventual 'priority substance' status under article 16 of the Water Framework
Directive (WFD, 2000/60/EC) which will require that EU-wide Environmental
Quality Standards (EQSs) are derived. This poster will outline the process used to
derive EQS values and uses it to derive PNEC values for BPA based on available
acute and chronic aquatic ecotoxicity data. While existing risk assessments (e.g.
E.C. 2008) are used as the basis for the PNEC evaluation, there is a considerable
amount of new data available for this substance (post 2008) which were not
included in previous assessments. This data has been assessed for reliability and
relevance and combined with the existing data to derive aquatic PNEC values using
both deterministic and probabilistic approaches. A long-term freshwater aquatic
PNEC of 16.5 µg/L was obtained for BPA using a probabalistic assessment. This is
the preferred approach for deriving a PNEC for this substance given the large
database of available environmental data for BPA. The application of safety factors
for deriving EQS values will be discussed taking into consideration available
mesocosm data and the potential concerns for low dose effects of BPA. Human
health biota and drinking water PNECs of 304 µg/kg and 17.5 µg/L respectively
were also derived using EFSA’s recently revised Tolerable Daily Intake (TDI) of
BPA of 5 µg/kg/bw/day. The available monitoring data suggests that BPA in the
environment would not readily exceed the proposed EQS. Ref: E.C., (2008):
Update of the risk assessment of 4,4’-Isopropylidenediphenol (Bisphenol-A),
Environment Addendum.
TH179
Developing a hierarchical testing strategy for micropollutants in drinking
water regarding potential endocrine disrupting effects
J. Kuckelkorn, RWTH Aachen University / Institute for Environmental Research;
R. Redelstein, RWTH Aachen University / Albrecht von Haller Institute for Plant
Sciences; T. Heide, J. Kunze, S. Maletz, RWTH Aachen University / Institute for
Environmental Research; T. Grummt, Federal Environment Agency / Toxicology
of Drinking Water and Swimming Pool Water; A. Eckhardt, Federal Environment
Agency / Drinking Water and Swimming Pool Water Toxicology; H. Hollert,
RWTH Aachen University / Institute for Environmental Research; T. Seiler,
RWTH Aachen University / Ecosystem Analysis
The joint project “Tox-Box – Risk assessment of anthropogenic micropollutants to
assure the drinking water supply” (BMBF FKZ 02WRS1282I) aims for a
harmonized, hierarchic test strategy to assess the toxicity of micropollutants that
may occur in drinking water by means of the health-related indicator value (HRIV
concept). This concept offers five HRIV threshold values (≤ 0.01 µg L-1 to ≤ 3 µg
L-1) depending on availability and completeness of toxicological data regarding
genotoxicity, neurotoxicity and germ cell damages. As one part of the Tox-Box
module “endocrine effects” the Institute for Environmental Research at RWTH
Aachen University analyzed and established endocrine activity as an important,
additional toxicological mode of action within this concept using a set of
bioassays.The in vitro ERα/ AR CALUX® assay detected receptor-mediated
endocrine activity in the human osteosarcoma cell line U2-OS (± S9 fraction for
metabolic activation). A second in vitro assay, the H295R steroidogenesis assay,
identified alterations in the steroidogenesis of hormones 17β-estradiol and
testosterone with a competitive ELISA and effects on the expression of different
steroidogenic genes (CYP11A, 3βHSD2, CYP17A and CYP19A) using
quantitative real-time PCR in the human adrenocortical carcinoma cell line H295R.
The in vivo reproduction toxicity assay with the mud snail Potamopyrgus
antipodarum provided data on endocrine disruption at an individual as well as
population level. Results indicate that the combustion product benzo[a]pyrene
(BaP), the pharmaceuticals diclofenac and sulfamethoxazol, the flame retardant tris
(1-chloro-2-propyl) phosphate, the herbicides atrazine, 3,4-dichloroaniline
(3,4-DCA) and 2,4-dichlorophenol (2,4-DCP), the fungicide tributyltin oxide
(TBTO), the radio contrast agent diatrizoic acid and the industrial chemical
perfluoroctanoic acid have no affinity to the estrogen and androgen receptor
without metabolic activation, even when applied at their water solubility limit.
Using an S9-mix BaP, 3,4-DCA, 2,4-DCP and 3,3-dichlorobenzidine (3,3-DCB)
showed effects, the latter also without S9-mix. Atrazine, 2,4-DCP and TBTO
caused effects on hormone production in the H295R assay, which can be correlated

SETAC Europe 25th Annual Meeting Abstract Book

with changes in the expression of steroidogenic genes. BaP caused an effect in the
reproduction test with P. antipodarum with a LOEC of 40 ng L-1.
TH180
Predicted effect concentrations and distribution of progestins in European
aquatic environment
V. Kumar, University of South Bohemia in Ceske Budejovice / Faculty of Fisheries
and Protection of Waters; A.C. Johnson, CEH Wallingford / Wallingford; R.
Grabic, University of South Bohemia in CB / Faculty of Fisheries and Protection of
Waters, South Bohemian Research Center of Aquaculture and Biodiversity of
Hydrocenoses; H.K. Kroupová, University of South Bohemia in Ceske Budejovice
/ Faculty of Fisheries and Protection of Waters
Studies show that at minute level of steroidal hormones in natural waters can be
harmful to aquatic organisms. In recent years, concern has been raised about the
natural progesterone and its synthetic derivatives (progestins). There are evidences
that some progestins can contribute to endocrine disruption in fish and other aquatic
organisms. For example, at the lowest tested concentration 0.8 ng/L, levonorgestrel
(LNG) reduced egg production of female fathead minnows by about 95%.
However, there is almost no detail study on the occurrence and distribution of these
chemicals in aquatic environment. In the absence of occurrence data, it is highly
desirable to have a range of effect values for progestins in aquatic environment. To
address these issues we selected specific candidates based on their reported
concentrations in literature data and their likely potential threat to aquatic wildlife.
For our study, reported effluent values of LNG and norethisterone were used to
predict their concentrations in European rivers. As a starting point we used national
dilution factor values for European countries. LNG does not appear to pose a
widespread threat to European fish reproduction, however in some locations of
Romania, Spain and UK known effect concentration (0.8 ng/L) would be reached
for brief periods. Furthermore, predicted bioconcentration factor values can be used
to derive effect concentration of progestins in water. We found that some progestins
would have a tendency to accumulate in fish, when present in the surrounding water
at low ng/L levels. Derived effect concentration values suggested that ethynodiol
diacetate and desogestrel were most likely to be bioconcentrated in fish up to
human plasma therapeutic levels since an environmental concentration of only 2 to
3 ng/L in the surrounding waters was required. Overall, distribution assumed from
the effluent concentrations could make a significant contribution to improve our
knowledge on the presence of these chemicals in European aquatic environment.
Acknowledgement - The study was supported by the Ministry of Education, Youth
and Sports of the Czech Republic – projects "CENAKVA" (No.
CZ.1.05/2.1.00/01.0024), “CENAKVA II“ (No. LO1205 under the NPU I
program). VK was supported by the project The Creation of PD Positions at the
University of South Bohemia and the Support of Intersectional Mobility by Expert
Stays at the Foreign Leading R&D Institutions (CZ.1.07/2.3.00/30.0006).
TH181
Quantification of plasticizers by UHPLC-MS/MS and application to a
drinking water treatment plant
G. Bolívar-Subirats; M. Cortina-Puig, Escola Universitària Salesiana de Sarrià; M.
Boleda, Agbar; S. Lacorte, IDAEA-CSIC / Environmental Chemistry
Plasticizers are a group of substances added to plastics to modify their physical
properties as flexibility or durability. Phthalates have been used for a long period of
time in the industry. Plasticizers are considered as emerging environmental
pollutants as a result of their extensive use and their endocrine disrupting
properties. These plasticizers are present in plastic pipes, used in industry and also
in drinking water treatment plants, and they are capable to migrate from the plastic
to water due to temperature and the period of time the water is in contant with this
material. The aim of this work was to develop a method for the analysis of 22
plasticizers (dimethyl phthalate, diethyl phthalate, benzyl butyl phthalate, dibutyl
phthalate, bis(2-ethylhexyl)adipate, bis(2-ethylhexyl) phthalate, benzophenone,
bisphenol A, 7 butylphenol isomers, 4-tert-amylphenol, 4-cumylphenol,
4-heptylphenol, 4-octylphenol, 4-nonylphenol, 4-dodecylphenol) by ultra high
performance liquid chromatography-tandem mass spectrometry (UHPLC-MS/MS)
operating in multiple reaction monitoring mode. Solid phase extraction with Oasis
HLB cartridges was used to analyse water in the different stages from a drinking
water treatment plant: river water, sand filtration, ozonization, carbon active, ultra
filtration, reverse osmosis and treated water. Phthalates, BPA, nonylphenol and
octylphenol were detected in different stages. Bisphenol A was the only target
compound completely eliminated throughout the treatment plant. Other
contaminants were present at low µg/L level. Tolerable daily intake (TDI) defined
by the European Food Safety Authority, was calculated to estimate the consum of
the target compounds. It was calculated taking into account the highest
concentration detected of each compound in the distribution waters analysed within
this study, and 2 L water ingestion per day for a 60 kg person. In all cases, values
are well below the TDI. Acknowledgement - The authors thank the Ministry of
Education, Science and Innovation in Spain (INNPACTO,
IPT-2011-0709-060000).
TH182
On the importance of metabolism for identifying potential endocrine
disruptors in industrial chemicals - evaluation and development of in silico
tools
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A. Rybacka, Chemistry Department; C. Ruden, Stockholm University / Department
of Environmental Science and Analytical Chemistry ACES; I. Tetko, Helmholtz
Zentrum Munchen, German Research Center for Environmental Health; P.L.
Andersson, Umea University / Chemistry Department
Several endocrine disrupting chemicals (EDCs) are known to undergo fast
metabolic transformation and some pathways are induced by metabolites rather
than by the parent compounds. Experimental data on the metabolic fate of
chemicals are scarce, but metabolite simulators, which can provide insights and
guidance, are available. By predicting possible metabolites, these in silico systems
can provide inputs for quantitative structure-activity relationship (QSAR) models to
assess the effects associated with endocrine activity of untested metabolites. The
aim of this study is to improve the identification of EDCs by developing and
evaluating in silico tools that predict three types of endocrine alteration: estrogen
(E), androgen (A), and transthyretin (T) binding. In particular, the study focuses on
evaluating the use of a metabolism simulator to reduce the number of false
negatives predicted by EAT models. A large database was collected to reach a wide
model applicability and the developed models were applied on the European
inventories of high and low production volume industrial chemicals (H&LPVCs)
aiming at identifying potential EDCs. Balanced accuracies of the EAT models
ranged from 77-87%, 62-77%, and 65-89% for E-, A-, and T-binding respectively.
Of a large set of industrial chemicals to which the models were applied in order to
generate predictions, 9% were E- and/or A-binders and 1% were T-binders. The
numbers of E- and T-binders increased 2- and 3-fold, respectively, when a
metabolism simulator was applied. An evaluation of in vivo data showed that the
metabolism simulator predicted metabolites with 50% accuracy and could correctly
identify compounds interfering with thyroxine levels in vivo. Combined use of the
EAT models and the metabolism simulator resulted in identification of 50% of
industrial compounds present on standard lists of potential endocrine disruptors
such as the TEDX[1] and EU priority lists. The data and models used in this study
will be publicly available on-line at http://ochem.eu. <br clear="all" />
[1]http://endocrinedisruption.org/endocrine-disruption/tedx-list-of-potential-endoc
rine-disruptors
TH183
Exposure Assessment of Phthalate Esters for Chinese Population Based on
Exposure Scenario and Biomonitoring Estimation Methods
Y. Cao; J. Liu, X. Hao, Peking University
Phthalate esters are widely used as plasticizers and consequently ubiquitous in
environmental media and human bodies. The possible adverse health effects and
various exposure pathways made phthalate esters a general concern. On the basis of
extensive monitoring data available around China, this study evaluated exposures
to Di(2-ethylhexyl) phthalate (DEHP), di-n-butyl phthalate (DBP) and diisobutyl
phthalate (DiBP) using exposure scenario method and biomonitoring estimation
method at the same time. The median exposure levels from scenario estimation and
biomonitoring estimation were 4.36, 2.78 and 1.03 μg/kg bw/day and 3.38, 3.21 and
3.32 μg/kg bw/day for DEHP, DBP and DiBP, respectively, showing acceptable
levels of exposure, compared with the reference dose (RfD) and tolerable daily
intake (TDI) values released by the EPA or the EU. Meanwhile, Food is the main
exposure source for both DEHP and DBP while indoor air and dust have a
significant contribution to the estimated daily intake of DiBP. Regional assessment
in several developed areas with large plastic productions obtained higher exposure
levels, which should be paid more attention in the context of rapid development of
the plastics industry. Keywords: phthalate esters; exposure assessment; exposure
scenario method; biomonitoring estimation method
TH184
Assessing the relationship between perfluoroalkyl substances, thyroid
hormones and binding proteins in pregnant women; a longitudinal mixed
effects approach
V. Berg, Labotory Medicine; T. Haugdahl Nøst, NILU Norwegian Institute for
Air Research; S. Hansen, University of Tromsø / Department of Community
Medicine; A. Elverland, University hospital of Northern Norway / Labatory
Medicine; A. Veyhe, University of Tromsø / Depament of Community Medicine;
R. Jorde, University of Tromsø; J. Odland, UiT The Arctic University of Norway;
T.M. Sandanger, UiT The Arctic University of Norway / departement of
community medicine
The mechanisms involved in thyroid homeostasis are complex, and perfluoroalkyl
substances (PFASs) have been indicated to interfere at all levels. Disruption of the
maternal thyroid homeostasis during early pregnancy is of particular concern,
where subclinical changes in maternal thyroid hormones (THs) may affect
embryonic and foetal development. The present study investigated associations
between THs, thyroid binding proteins (TH-BPs) and PFAS concentrations in
pregnant women from Northern Norway. Women participating in The Northern
Norway Mother-and-Child contaminant Cohort Study (MISA) donated a blood
sample at three visits related to their pregnancy and postpartum period (during the
second trimester, 3 days and 6 weeks after delivery) in the period 2007-2009.
Participants were assigned to quartiles according to PFAS concentrations during the
second trimester and mixed effects linear models were used to investigate potential
associations between PFASs and repeated measurements of THs, TH-BPs, thyroxin
binding capacity and thyroid peroxidase antibodies (anti-TPO). Women within the
highest perfluorooctane sulfonate (PFOS) quartile had higher mean concentrations
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of thyroid stimulating hormone (TSH) compared to the first quartile at all sampling
points. Women within the highest quartiles of perfluorodecanoate (PFDA) had
lower mean concentrations of triiodothyronine (T3) and women within the highest
quartile of perfluoroundecanoate (PFUnDA) had lower mean concentrations of free
triiodothyronine (FT3). Further, the difference in concentrations and the changes
between three time points were the same for the PFAS quartiles. Thyroxin binding
capacity was associated with all the THs and TH-BPs, and was selected as a holistic
adjustment for individual changes in TH homeostasis during pregnancy. Finally,
adjusting for maternal iodine status did not influence the model predictions.
Findings in the present study suggest modifications of TH homeostasis by PFASs in
a background exposed maternal population. The variation in levels of THs between
PFAS quartiles were within normal reference ranges and may not be of clinical
significance in the pregnant woman. However, subtle individual changes in
maternal THs may have significant consequences for foetal health.
TH185
Exposure to persistent organic pollutants (POPs) in pregnant women and
newborn infants and associated endocrine disruption effects
S. Kim, Seoul National University / Department of Environmental Health; J. Park,
SOON CHUN HYANG UNIVERSITY / College of Natural Sciences; S. Kim,
Seoul National University; H. Moon, Hanyang University / Marine Sciences and
Convergent Technology; K. Choi, Seoul National University / School of Public
Health
Persistent organic pollutants such as polychlorinated biphenyls, polybrominated
diphenyl ethers, and organochlorine pesticides are of global concern because of
their widespread contamination and adverse health effects. Due to the susceptibility
of fetus to prenatal exposure to POPs, pregnant women are important group which
deserves such investigation. In the present study, associations between POPs
exposure and thyroid hormones or adipokine levels among the pregnant women and
matching children were investigated. We observed that significant disruption of
thyroid hormones at the current levels of exposure to POPs in pregnant women, and
that prenatal exposure to several POPs were associated with decrease of T3/T4
levels and increase of TSH in cord serum and neonatal bloodspot both. In addition,
we found the significant influence of POPs exposure to disturbance of adiponectin
and leptin production in breast milk. Considering the importance of thyroid
hormones and adipokines during gestation and early life stages and the effects of
interaction between thyroid hormone and adipokines concentration on obesity or
weight loss, health implication of low level POPs exposure among newborns and
pregnant women deserves further follow up investigations.
TH186
Internal dosimetry metrics for risk assessment of endocrine disruptors - the
case of bisphenol A
D.A. Sarigiannis, S. Karakitsios, E. Handakas, A. Gotti, Aristotle University of
Thessaloniki / Chemical Engineering
A major outcome of INTEGRA project (CEFIC LRI) is a computational platform
that integrates multimedia environmental, (external) exposure and toxicokinetic
modelling within a dynamic framework in time. Use of toxicokinetic modelling
transforms exposure/risk assessment of environmental chemicals since it allows
risk characterization to be based on internal dosimetry metrics. In this way high
throughput system data such as the ones generated by Tox21 in vitro testing can be
used, towards the nowadays need of “exposure based risk assessment”. This opens
the way towards a higher level of assessment that incorporates refined exposure
(tissue dosimetry) and toxicity testing (Biological Pathway Altering Dose –
BPAD). The applicability of INTEGRA was tested on bisphenol-A. Several
exposure scenarios were investigated, (a) incorporating data from external exposure
assessment based on food residues and food consumption patterns, (b) from
exposure reconstruction of real life EU-wide human biomonitoring data using
exposure reconstruction algorithms. Reconstructed exposure was then run in
forward mode in the PBBK model, so as to estimate the Biologically Effective Dose
(BED) in the target tissue. In order to associate the risk of the several exposure
scenarios based on BED derived by the PBBK model, two different exposure
metrics were used: - The Tolerable Daily Intake (TDI) of 50 μg/kg_bw/d proposed
by the European Food Safety Authority, was translated into internal exposure,
found to correspond to a concentration of 0.16 μg/L of free plasma BPA. - In vitro,
the ToxCast assays provided six ER agonist or binding AC50 values for BPA,
ranging from 0.6 to 1.7 μM. To calculate a conservative Biological Pathway
Altering Dose (BPAD), the lowest ToxCast AC50 was selected (0.64 μM for
Attagene Factorial cis ERE assay). This estimated concentration (145 μg/l), is 3
orders of magnitude higher than the equivalent derived from the EFSA TDI (0.16
μg/l). The assessment indicated that taking into account age dependent
bioavailability differences of BPA, specific exposure scenarios (i.e. bottle fed
neonates and premature infants hosted in intensive care units) result in BED close to
the EFSA TDI legislative threshold. Use of the ToxCast AC50 BPAD as an internal
exposure risk characterization metric, resulted in increased margins of safety
compared to conventional exposure/risk characterization.
TH187
Classification of the Ecological Quality Status of the Portuguese coast
concerning TBT pollution, based on the levels of imposex in two gastropod
species.
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F. Laranjeiro, Biology Department CESAM; P. Sanchez Marin, University of
Aveiro & CESAM / INRSETE; I.B. de Carvalho Benta Santos Oliveira, University
of Aveiro & CESAM / Biology department; S. Galante-Oliveira, C. Barroso,
University of Aveiro / Biology Department CESAM
The Water Framework Directive (WFD) and the Marine Strategy Framework
Directive (MSDF) were developed in the European Union in order to protect
aquatic ecosystems. One of the emphasized concerns in these directives is the
pollution by contaminants like tributyltin (TBT), a biocide largely used in
antifouling paints in the past and considered the causative agent of imposex in
gastropods, as well as other known deleterious effects. In order to integrate TBT
pollution assessment within these legislative frameworks, Ecological Quality
Ratios (EQR) were developed for imposex assessment in two different gastropod
species, the dogwelk Nucella lapillus and the netted welk Nassarius reticulatus.
Those EQRs were then applied to an imposex monitoring campaign performed in
2014 along the Portuguese coast, in order to classify the Ecological Quality Status.
According to our proposal, the levels of imposex observed in Nucella lapillus
indicate that all assessed sites present a Good Ecological Quality status. The same
conclusion is obtained when using the proposed EQR by the WFD-United
Kingdom Technical Advisory Group (WFD-UKTAG) in this species. On the other
hand, imposex levels exhibited by the netted whelk showed that some stations
present a Moderate to Poor/Bad Ecological Quality Status, namely the ones located
in fishing ports and dockyards. As TBT is listed as a priority substance in the WFD
Annex X, the monitoring of this compound should be performed regularly. Our
combined approach involving these two species is an effective and low cost tool to
assess the environmental quality status regarding TBT pollution under the WFD.
The 2014 survey showed that despite the 2008 IMO global ban on TBT application
as a biocide in AF systems on ships, as well as other previous restrictions on its use,
there is still evidence of high levels of this pollutant at some sites along the
Portuguese coast.
TH188
The planar-YES bioassay: a new approach to measure the effects of oxidation
procedures on surface water samples
A. Schönborn, A.A. Grimmer, ZHAW
The planar-YES ([2],[3]), a variation of the yeast estrogen screen (YES) [1]) was
used to assess the efficacy of three different oxidation procedures for the removal of
microcontaminants from potential drinking waters. The procedures were: a)
ozonation, b) chlorination, and c) advanced oxidation (AOP) using hydrogen
peroxide and ozone. The raw water samples were divided into two lines, one of
them left native and the other being spiked with 9 selected microcontaminants
found in Swiss surface waters. The two samples were then subjected to each of the 3
oxidation procedures, with samples being taken before and after oxidation. This
results in 12 different measurements per sample. All samples were then extracted
using solid phase extraction. We showed that all 3 oxidation processes are able to
remove a significant part of estrogenic activity from the water, but traces still
remain active. We also showed that chlorination can lead to a small but significant
increase of estrogenic activity in treated surface water after the procedure. The
reasons of this are currently still unknown. Our work also lead to a significant
improval of the planar-YES method, namely in the application technique of the
yeast culture to the HPTLC plates. The planar-YES is an interesting tool for the
assessment of estrogenic activity in aqueous samples of various kinds (e.g., surface
waters, recycled water, water from fish culture, water stored in plastic packages etc)
and should receive more attention in the scientific community. It offers a way to
connect effect-directed analysis to chemical analysis with much less effort than
with other strategies. Masses as low as 0.5 pg 17-beta-estradiol equivalents per spot
can be detected. The method has the potential to avoid solid phase ectraction by
allowing the application of native water samples directly on plate. We are
convinced that the limit of detection has still not yet been reached. The next steps of
our research will focus on the direct detection of estrogenic substances in
TLC-bands by using TOF-MS. References: [1] E.J. Routledge, J.P. Sumpter,
Environ. Toxicol. Chem. 15 (1996), 241–248. [2] A. Schönborn, A. A. Grimmer,
Journal of Planar Chromatography 26 (2013) 5, 402–408 [3] S. Buchinger, D.
Spira, Journal of Planar Chromatography 26 (2013) 5, 395-401

Carbonaceous materials for contaminants remediation (P)
TH189
Interactions between unconventional biochars and organic contaminants
M. Kah, University of Vienna / Department of Environmental Geosciences; G.
Sigmund, H. Sun, University of Vienna; T. Hofmann, University of Vienna /
Department of Environmental Geosciences
Biochars can exhibit great sorption potential towards heavy metals and organic
contaminants, and have therefore been proposed to sequester contaminants for
remediation purposes. Most biochars studied so far were derived from plant
residues and little knowledge is available for biochars derived from waste materials
and that are characterized by high mineral contents (e.g., sewage sludge, manure).
Using wastes as feedstock to produce biochars would support the development of
attractive combined strategies for waste management and remediation. High
mineral contents are expected to strongly affect sorption behaviour, especially that
of compounds interacting through specific mechanisms of sorption (e.g., polar,
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ionizable compounds). In this study, single point sorption coefficients for a series of
model sorbates were measured onto a series of biochars produced at 200°C, 350°C
and 500°C. Feedstock materials consisted of wood shavings (yielding biochars with
< 1% ash), pig manure (biochars with 30-60% ash) and sewage sludge (biochars
with 50-70% ash). A commercial biochar derived from grain husks was also
included (40 % ash) and sorption to a commercial activated carbon was used as a
benchmark. For a selected subset of materials, detailed experiments were also
carried out to investigate the effects of particle size fractions and acid
demineralization. Harsh extraction with organic solvent indicated acceptable
contents of inherent polycyclic aromatic hydrocarbons (within the guidelines values
proposed by the International Biochar Initiative). Sorption affinity strongly
depended on the biochar – sorbate combination and covered an extremely wide
range of values (1 < Log Kd < 6.5 L/kg). All materials were extensively
characterized (e.g., elemental composition, surface area and porosity) and
multivariate analyses were applied to identify the factors driving the great
discrepancies in sorption observed. Overall, we demonstrate that (i) biochars
derived from animal wastes have potential for remediation applications, and that (ii)
describing the interactions between unconventional biochars (e.g., animal waste)
and sorbates (e.g., ionizable compounds) requires the consideration of parameters
that are typically not accounted for (e.g., ash content, pH).
TH190
Sorption of halogenated phenols and pharmaceuticals to biochar: Affecting
factors and mechanisms
S. Oh, University of Ulsan / Department of Civil and Environmental Engineering;
Y. Seo, University of Ulsan
The feasibility of using biochar as a sorbent to remove nine halogenated phenols
(2,4-dichlorophenol, 2,4-dibromophenol, 2,4-difluorophenol, 2-chlorophenol,
4-chlorophenol, 2-bromophenol, 4-bromophenol, 2-fluorophenol, and
4-fluorophenol) and two pharmaceuticals (triclosan and ibuprofen) from water was
examined through a series of batch experiments. Types of biochar, synthesized
using various biomasses including fallen leaves, rice straw, corn stalk, used coffee
grounds, and biosolids, were evaluated. Compared to granular activated carbon
(GAC), most of the biochar samples did not effectively remove halogenated
phenols or pharmaceuticals from water. The increase in pH and deprotonation of
phenols in biochar systems may be responsible for its ineffectiveness at this task.
When pH was maintained at 4 or 7, the sorption capacity of biochar was markedly
increased. Considering maximum sorption capacity and properties of sorbents and
sorbates, it appears that the sorption capacity of biochar for halogenated phenols is
related to the surface area and carbon content of the biochar and the hydrophobicity
of halogenated phenols. In the cases of triclosan and ibuprofen, the sorptive
capacities of GAC, graphite, and biochars were also significantly affected by pH,
according to the point of zero charge (PZC) of sorbents and deprotonation of the
pharmaceuticals. Pyrolysis temperature did not affect the sorption capacity of
halogenated phenols or pharmaceuticals. Based on the experimental observations,
some biochars are good candidates for removal of halogenated phenols, triclosan,
and ibuprofen from water and soil.
TH191
Insights into Sorption Mechanisms of Hydrophobic Organic Compounds on
Activated Carbon by means of Scanning-Transmission-X-ray-Microscopy
(STXM)
T. Gocht, University of Tuebingen / Institute for Experimental and Clinical
Pharmacology and Toxicology; M. Obst, University of Tuebingen / Center for
Applied Geosciences
Polycyclic aromatic hydrocarbons (PAHs) are among the most important pollutants
since high concentrations of this compound group occur at many contaminated sites
(e.g. former gaswork sites, harbor sediments, etc.). Carbonaceous materials such as
soot, charcoal, unburned coal and kerogen exhibit very strong (sorption) affinities
for PAHs. Consequently, activated carbon has been applied at contaminated sites
such as harbor sediments to sequester pollutants. However, the efficiency of such
amendment strategies may be affected by sorption of other compounds such as
dissolved natural organic matter (competitive sorption). Today it still remains an
open question how ageing of carbonaceous materials, subsequent to mixing into
soils and sediments, change the sorption properties of the geosorbents. In our study
we used scanning transmission x-ray microscopy (STXM) to visualize the
distribution of phenanthrene as a model compound for PAHs among different
treatments of activated carbon. Prior to the phenanthrene sorption batch
experiments, the sorbent was treated with oil or humic acid, respectively.
Phenanthrene as well as the organic co-sorbents (oil, humic acid) was mapped on
activated carbon by means of their NEXAFS (near edge X-ray absorption fine
structure) fingerprints. The results revealed reduced sorption of phenanthrane in
case of the humic acid treatment and the visualization and quantification with
STXM showed that humic acid accumulates mainly at the outer surface of the
activated carbon particles, whereas phenanthrene migrates into the intraparticle
pore space. This suggests reduced diffusion of phenanthrene into the particles due
to the surface coverage with humic acid. In contrast, similar distributions of
phenanthrene and oil were observed in case of the oil-treated activated carbon,
indicating that the oil may either compete with phenanthrene for the same sorption
sites, or provide an additional sorption domain within the particles for hydrophobic
organic contaminants (i.e., partitioning of phenanthrene into the oil within the
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intraparticle pore space).
TH192
Photocatalytic degradation of methylene blue dye in aqueous solutions by
pyrolytic tyre char/TiO2 composites
V. Makrigianni, Uniy of Patras / Department of Environmental and Natural
resources Management; A. Giannakas, C. Daikopoulos, Y. Deligiannakis,
University of Patras; I. Konstantinou, Department of Environmental and Natural
resources Management
In this work the preparation of TiO2/tyre rubber pyrolytic char (PC) composite
photocatalysts via a simple sol-gel method was studied. The photocatalytic
performance of the PC/TiO2 catalysts has been assessed for the photooxidation of
methylene blue aqueous solutions in order to evaluate the possible synergistic effect
of PC and optimize the (wt. %) char/TiO2 ratio. Catalysts with different weight ratio
of Char (C) to Ti (T) were prepared as follows: CT0.2/2, CT0.5/2, CT/0.7/2,
CT1.0/2 and TiO2-blank. Anatase TiO2 crystal phase was obtained for all the
composite catalysts and traces of brookite crystal phase were formed in TiO2blank (@
4%) and CT 1.0/2 (@10%) as determined by XRD analysis. The average crystal
size of anatase TiO2 (danatase) ranged from 13 to 20 nm. The surface areas (SBET) for
composites catalysts are proportional to the amount of char in the catalysts and
ranged from 43.96 to 127.2 m2g-1 for the PC/TiO2 catalysts CT 0.2/2 - CT 1.0/2,
respectively. Electron Paramagnetic Resonance (EPR) spectra were recorded at
77K with a Brüker ER200D spectrometer, equipped with an Agilent 5310A
frequency counter operating at the X band. The irradiation of methylene
blue/catalysts suspensions was carried out using a Suntest XLS + apparatus (Atlas,
Germany) simulating natural sunlight irradiation. The composite catalysts PC/TiO2
exhibited an improved photocatalytic degradation of MB in comparison with
pure-TiO2. The photocatalytic degradation rates of MB by the prepared composite
photocatalysts, followed apparent first-order kinetics. The CT 0.2/2 catalyst
showed the highest photocatalytic efficiency and nearly complete degradation was
achieved within 300 min irradiation. The EPR analysis showed that incorporation
of TiO2 onto PC results in faster photokinetics of •OH generation in solution due to
the enhanced h+ generation in the TiO2 crystal while the pyrolytic carbon matrix
acts as a sink for the photoinduced electrons which migrate from the TiO2
conductivity band. This results in an increased h+ lifetime due to diminished
hole-electron recombination. Acknowledgement - This work is financially
supported by the "SYNERGASIA" Program 11SYN_5_682 (O.P. Competitiveness
& Entrepreneurship (EPAN II), ROP Macedonia- Thrace, ROP Crete\n and Aegean
Islands, ROP Thessaly- Mainland Greece- Epirus, ROP Attica.
TH193
Effect of grain size and heavy metals on As immobilization by calcium
carbonate
M. SIMON TORRES, I. GARCIA FERNANDEZ, University of Almería /
Agronomy Department; V. Gonzalez, Laboratoire interdisciplinaire des
environnements continentaux LIEC CNRS UMR; A. Romero Freire, F.M. Peinado,
University of Granada / edafologia y quimica agricola
The effect of grain size and the interaction of heavy metals on As sorption by
marble waste with different particle sizes was investigated. Acidic solutions
containing only arsenic and a mixture of arsenic, lead, zinc and cadmium, were put
in contact with the marble waste. The amount of metal(loid)s that were immobilized
was calculated using the difference between the concentration in the acidic solution
and in the liquid phase of the suspensions. The objective was to assess the effect of
grain size and the interaction of heavy metals on As sorption by marble particles in
an effort to add value to marble waste through a better understanding of its
properties. Arsenic was sorbed onto marble grains both specifically (forming
inner-sphere complexes) and non-specifically (exchangeable and forming
outer-sphere complexes). The sorbed amount was approximately 420 µg As m-2,
with the inner-sphere complexes being the major fraction (61±7% of the total As
sorbed). The As that precipitated did not exceed 20% of the total As in the solution,
and therefore, marble particles should not be considered an effective amendment to
immobilize As. However, when the contamination involved arsenic and other
heavy metals, particularly Pb, then, in addition to sorbed As, Pb-Ca arsenate
crystals formed on the surface of the marble grains. The formation of these crystals
increased with a greater SS of the marble grains to the extent that in the suspensions
with greater SS (0.608 m2 g-1), the As concentration in the liquid phase decreased by
95% relative to the total dissolved As, whereas the amount of Pb was reduced by
almost 100%. Arsenic that precipitated as Pb-Ca arsenates was not extracted with
(NH4)2SO4) or with NH4H2PO4, which suggests that they are relatively stable
compounds and, therefore, effective in immobilizing As and Pb in contaminated
water and soil.
TH194
Biochar as an alternative to activated carbon for polluted soil remediation.
B. Pjurova, VSB - Technical university of Ostrava; T. Natal da Luz, University of
Coimbra / Department of Life Sciences; J.M. Sousa, Faculty of Engineering of
University of Porto / Chemical Engineering; X. Domene, CREAF-Universitat
Autonoma Barcelona / Unit of Ecology
Biochar is a carbonaceous solid product resulting from biomass pyrolysis, which is
due to its large surface area, cation exchange capacity, hydrophobicity and liming
capacity considered as promising potential tool for reducing the bioavailability of
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both organic and inorganic contaminants. This is why a role of biochar in polluted
soil remediation has been proposed, either due to a decreased bioavailability of
pollutants that reduce the possible accumulation and toxicity to organisms, but also
due the potential enhancement of organic pollutant’s biodegradation by stimulation
of microorganism’s activity. Since biochar production is expected to increase in the
next future, the aim of this paper was to assess the usefulness of biochar for
remediation of contaminated soils as a suitable alternative to activated carbon.
Springtails (Folsomia candida) were used as bioindicators considering the
reproduction improvements as an indication of remediation efficiency. Three
polluted soils from Czech Republic, Spain and Portugal with contrasting pollutant
composition (mostly Cr, Zn, Pb, Cu and BTEX) were amended with two biochars
(produced by slow pyrolysis and gasification, both obtained from the same pine
wood chip allotment) and an activated charcoal (AC) at application rates of 0
(control), 5 and 10% (w/w). The models derived for F. candida reproduction
suggest that, in the only soil where remediation was significant (Czech Rep.), both
biochar and activated charcoal were able to reduce heavy metal bioavailability, at
least partly due to their liming capacity in this acid soil. In two other soils, no
evidence of remediation capacity for biochar and also activated charcoal was
observed. Furthermore, some of the biochars were shown to cause toxic effects
themselves when applied at high rates. The contrasting results observed in different
polluted soils point out the need for further investigation, but also the need for an
acurate selection of the most suitable biochars for each remediation scenario.
TH195
Bridging the gaps between analytical and effects-based characterization of
biochars as remediation agents
X. Domene, CREAF-Universitat Autonoma Barcelona / Unit of Ecology; A.
Bastos, University of Aveiro / Department of Biology ans CESAM
Biochar is the carbonaceous product of biomass pyrolysis, intended for application
to soils as a cross-cutting strategy to improve soil functions and sequester carbon. A
more recent role in remediation of contaminated or polluted soils and sediments has
been also suggested. Despite the present scientific and societal interest in
combining soil/environmental benefits with pollutant mitigation, biochar as a
potential emerging soil contaminant or a source of contaminants has been only
recently addressed. The feedstock and pyrolysis technology define the
physical-chemical characteristics of the resulting biochar, leading to a wide variety
of materials. The same factors determine the pollutant burden in biochar, as well as
the bioavailability of such compounds over time. Large-scale application of poorly
characterized biochars may lead to detrimental impacts overcoming the expected
environmental benefits, something that might be prevented by the
eco(toxico)logical risk assessment of biochars at relevant application rates. Current
biochar standardization/certification efforts in the EU and the US are vital for
quality assessment and control. While much progress has already been achieved in
defining biochar physicochemical quality criteria, effect-based approaches bridging
analytical characterization and observed effects on exposed biota are generally
omitted. Bioassays are effect-based tools able to assess biochar’s bioavailable
fractions (rather than total contaminant load) and possible synergistic or
antagonistic interactions between concurrent contaminants. Further, they also
enable evaluating positive effects of biochar by itself or their efficiency as
remediation agent once applied to soil. A selected set of state-of-the-art
methodologies developed for ecotoxicological assessment of chemicals is
presented and their possible contribution discussed in the context of predictive (i.e.
characterization) as well as of retrospective (i.e. eco(toxico)logical effects) risk
assessment of biochars. Only by combining physical-chemical and biological tools,
one can effectively understand, predict, manage or mitigate the potential
environmental risks associated to large scale biochar applications.
TH196
Adsorption of endocrine disruptors using industrial wastes based materials
J. Souza, P. Freitas, Universidade Federal de Minas Gerais / Chemistry; M.
Rosmaninho, Univeridade Federal de Minas Gerais / Quimica; L.D. Almeida, T.R.
Santos, Universidade Federal de Minas Gerais / Chemistry
The endocrine disruptors represent a new type of waste that has aroused interest due
to be harmful to the environment even in the low concentrations that they are
usually found. Among the different techniques proposed to remove such residues,
the adsorption using carbonaceous materials has been showed as a promising
method. In this work the adsorption of ethinylestradiol, hormone present in
contraceptive pills, was studied. The adsorbent materials used were produced from
wastes of electrical and electronic equipment (WEEE) and glycerine, a by-product
of the biodiesel production. To produce the adsorbent milled integrated circuit
waste was mix to glycerol (proportion 2:1) and small amount of sulphuric acid as
catalyst. The mixture was heated under nitrogen flow (50 mL min -1) at 600 °C to
promote the carbonization of the glycerol catalysed by the metals present in the
WEEE. An activated sample was also prepared using CO2 flow (50 mL min-1) at
450 °C for 4 hours. The samples were characterized by TGA, Raman, DRIFTS,
SEM, surface area, ICP-AES, XRD, XRF and UVS. The adsorption tests were
performed using 10 mg of adsorbent and 10 mL of a solution 20 vol.% of
acetonitrile in water containing 10 mg L-1 of ethinylestradiol. After 24h the amount
of ethinylestratiol removal was determined by UV-Vis Spectroscopy (λ=280 nm).
The TGA, DRX, ICP-AES and XRF analyses shown that the WEEE is composed
mainly by polymers (25 wt.%) and ceramic materials (i.e. Al2O3, SiO2; 32 wt.%), as
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well as Cu, Ca, Br, Fe, Sn, Zn, Ni, Ag, Au, I, Ti, Cr, Sb, Pb, Sr and Nb. After
thermal treatment with glycerol were observed the formation of carbonaceous
phases, both organized as amorphous, and the presence of oxidized groups (i.e.
hydroxyls, carbonyl, etc.). The adsorbents, original and activated, shown surface
areas of 60-65 m2 g-1 and average porous sizes of about 11 Å. The adsorption tests
demonstrated that both original and activated materials were able to reduce the
concentration of ethinylestradiol in solution of 6-8 %, bigger to the CO2-activated
adsorbent. Although apparently low, the amount of ethinylestradiol typically
present in urban waste water are below the adsorption capacity of the produced
adsorbent. In addition, the materials were also produced from other low cost
industrial wastes (WEEE and glycerol). Therefore, the produced materials are
promising to use as adsorbent to emergent contaminants.
TH197
Levels of dioxins, furans and PCBs in biochar and biotar from agricultural
waste
J. Diaz-Ferrero, Institut Quimic de Sarria / Environmental Laboratory; V. Arrufat,
R. Marti, University Ramon Llull IQS / Environmental Laboratory; O. Pou,
University Ramon Llull IQS / Department of Industrial Engineering
Last years, biochars, carbonaceous materials produced during the pyrolysis of
biomass, have been studied as materials that can contribute positively to the
mitigation of climate change, in waste management strategies, in the energy
production field and for soil improvement. However, some concern has arisen
about the possibility of by-product formation, such as polyaromatic hydrocarbons
or polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans and
polychlorinated biphenyls (PCBs). Dioxins, furans and PCBs were the target of this
work. Samples studied were the biomass used for the pyrolysis process (hazelnut
shells) and the solid (biochar) and liquid (biotar) produced. Two different
conditions were tested for the pyrolysis: (A) temperature was increased at 9ºC/min
from room temperature to 110ºC (held 50 min), increased at 12ºC/min to 230ºC
(held 10 min) and increased at 22ºC/min to 450ºC (held 10 min); (B) temperature
was increased at 9ºC/min from room temperature to 110ºC (held 50 min), increased
at 8ºC/min to 450ºC (held 30 min). After this temperature programs, the solid
remaining (biochar) was collected, as well as the liquid condensed (refrigerated by
cold water). The main steps of the analytical methodology were the following: (1)
addition of 13C12-labelled internal standards, (2) extraction, (3) clean-up in a
multilayer silica column (4) fractionation in SPE carbon tubes to obtain PCDD/F
fraction and a PCB fraction, (5) separation of DL-PCB from the bulk of PCBs by
HPLC equipped with a pyrenyl column (6) concentration, (7) instrumental
determination by HRGC-HRMS and (8) quantitation. Biotar was liquid-liquid
extracted with hexane and biochar with toluene in a Soxhlet equipment. Although
the levels of dioxins and furans in the samples analyzed were very low (below 0.30
pg TEQ/g), some differences were observed: biotar samples showed the highest
concentrations. In addition, some changes in the profiles of the congeners were
detected. A proportional enrichment of 2,3,7,8-TCDF in biochar and biotar samples
could indicate the formation of this compound in the process. For PCBs, similar
trends were observed for total concentrations, with highest levels in biotar samples.
Profiles of PCBs were quite similar among all the samples.
TH198
MERCURY CAPTURE ON REGENERABLE SORBENTS DURING
COMBUSTION (CONVENTIONAL & OXY)
D. Ballestero, Universidad San Jorge; C. GÓMEZ-GIMÉNEZ, R. JUAN, B.
RUBIO, CSIC Spanish National Research Council; M. Pino, San Jorge University
/ Facultad ciencias de la salud; M. IZQUIERDO, CSIC Spanish National
Research Council
Mercury is a highly toxic trace metal of environmental concern because of its
properties like volatility, persistence, bioaccumulation in the environment and its
neurological health impacts. This metal is readily methylated by microorganisms,
bioaccumulates in biota and consistently biomagnifies through the food chain.
Mercury can be emitted in a natural way like volcanoes and anthropogenic way.
Due to anthropogenic mercury emissions, the concentrations of mercury are three
times higher than in pre-industrial days. Among all mercury anthropogenic sources,
power plants burning fossil fuels are estimated to account for about 25% of the
global anthropogenic mercury emissions. Technologies like activated carbon
injection (ACI) are used for mercury capture, but large amount of toxic wastes are
obtained in this abatement process. The objectives of this work are the development
of a waste free process for mercury capture. This process is based on a novel gold
nanoparticles/carbon regenerable sorbent and consists of gold nanoparticles
supported onto structured carbon monoliths. Mercury capture capacity and
efficiency have been evaluated. Sorbents are are characterized by inductively
coupled plasma (ICP), scanning electron microscope (SEM), file emission scanning
electron microscope (SEM-FE), X-ray photoelectron spectroscopy (XPS). Sorbents
were tested in a bench scale experimental installation working at high space
velocities 25000 h-1 and at Hg inlet concentration of 100 µg Hg/m3. Mechanism of
mercury retention is the amalgamating and deamalgamating property of mercury
for gold. Two different retention temperatures (50 oC and 120oC) and two different
atmospheres (N2 and CO2) have been evaluated. The regenerelability has been
tested performing cycles of capture-regeneration at 250 ºC. High mercury capture
efficiencies were obtained for the sorbents tested, with low gold content, indicating
that this novel regenerable sorbent is a promising material for mercury capture in a
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waste free process. Moreover, the mercury capture capacity doesn´t depend on
temperature allowing the use of these sorbents at different positions on the power
plants.
TH199
The influence of pH on adsorption of arsenic from aqueous solution by
amino-functionalized multi-walled carbon nanotubes
J. Trickovic, S. Maletic, M. Kragulj, M. Watson, University of Novi Sad Faculty of
Sciences; M. Prica, University of Novi Sad Faculty of Technical Sciences /
Department of Graphic Engineering and Design; S. Roncevic, University of Novi
Sad Faculty of Sciences; B. Dalmacija, University of Novi Sad, Faculty of Sciences
/ Department of Chemistry, Biochemistry and Environmental Protection
The main objective of this work was to investigate the adsorption mechanism of
As(III) from water on amino-functionalized multi-walled carbon nanotubes
(AF-MWCNT). Since both As(III) chemistry and the surface chemistry of
AF-MWCNT depend upon the pH, adsorption was investigated at three different
pH values (3, 6 and 11). Adsorption experiments were performed using a
conventional batch technique at room temperature. The background solution was
0.01 M CaCl2 in deionised water. The amount of AF-MWCNT in each experiment
corresponded to a sample/solution ratio that resulted in 20-80% uptake of As(III).
The initial concentration of As(III) was in the range 0.6 - 3 mg L-1. The pH was
adjusted by HNO3 or NaOH solution. The samples were agitated on a horizontal
shaker for 30 h. The time to reach adsorption equilibrium was obtained from a
kinetic study performed over a period of 72 h. After reaching equilibrium, the
adsorbent was settled for 24 h and a sample of clear supernatant taken, filtered using
a 0.22 µm filter, acidified with ccHNO3 and analyzed by atomic absorption
spectrophotometry (Perkin Elmer AAnalyst 700, USA). Kinetics data followed
pseudo-second order model (R2 > 0.979), indicating that the adsorption mechanism
of As(III) on AF-FMWCNT can mainly be attributed to chemical interactions
between the surface functional groups and As(III) species. Using the Weber-Morris
model it was determined that intra-particle diffusion also contributes to the
adsorption of As. However, in all cases, the nonzero intercepts of the Weber-Morris
plots were a clear indication that although intra-particle diffusion is slow, it is not
the slowest of the rate processes that determine the overall order. The interaction
between As(III) species and the surface of the AF-FMWCNT remains the most
significant rate process. Adsorption capacity, calculated using the Langmuir
adsorption model, decreased as pH increased from 3 to 11 from about 40 mg g-1 to
about 11 mg g-1, indicating that adsorption is highly influenced by the pH value of
the solution. Acknowledgement: This work has been produced with the financial
assistance of the Ministry of Education, Science and Technological Development
of the Republic of Serbia (Project III43005). The project is co-financed by kind
support of Provincial Secretariat for Science and Technological Development of the
Autonomous Province of Vojvodina (Grant no. 114-451-1158).
TH200
Use of nanoparticles in environmental remediation - the effects of carbon
nanoparticles in pharmaceuticals toxicity
R. Oliveira, University of Brasilia / Department of Genetics and Morphology; D.S.
Moura, Universidade de Brasilia / Genética e Morfologia; J.T. Souza, University of
Brasilia / Departamento de Genética e Morfologia Instituto de Biologia; N.O.
Farias, R.C. Oliveira, Universidade de Brasília Gtox / Departamento de Genética e
Morfologia Instituto de Biologia; C.K. Grisolia, University of Brasilia / Department
Genetics and Morphology
Aquatic and terrestrial ecosystems are under constant pressure due to human
activities that among other impacts can cause pollution and degradation of water
and soil resources. The remediation of the toxic effects of pollutants is essential in
order to maintain the quality of the environment and hence the welfare and human
health. This project brings an innovative approach that integrates the two important
fields of science - nanotechnology & environment - aiming the remediation of
terrestrial and aquatic ecosystems impacted by emerging pollutants, drugs,
especially psychiatric medications and antimicrobial. Nanotechnology is a current,
high-interest promotes technological knowledge associated with particles having at
least one dimension on the gauge scale (< 100 nm) science. Nanotechnology may
also contribute to the sustainable development of the human society through new
tools for environmental remediation and even new methods of treatment of
complex mixtures. Carbon nanoparticles and metal-oxide nanoparticles are the
objects of study in this project, because these have been proposed for
decontamination of environmental samples contaminated with organic and
inorganic compounds. Detection of several drugs of human and veterinary use in
natural ecosystems has called attention of government authorities and the scientific
community. These have shown the active ingredients of drugs as the main
contaminants present, classifying them as emerging pollutants. The scientific
community has shown to the governmental authorities the needed to seek new
methods to estimate both, the risk of pharmaceuticals to the environment, and to
control the adverse effects impacted areas. The main objective of this project is to
investigate the applicability of carbon nanoparticles in the remediation of the toxic
effects of drugs detected in water resources and in solid waste (often used in
agricultural soil fertilization). In the first stage of the project aimed to achieve a
bold set of tools for diagnosis and analysis of the environmental effects of water
contamination by antimicrobial and psychiatric drugs using zebrafish as biosensor.
Thus, scientific bases that can generate protocols and processes for the remediation
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of soils and waters contaminated by drugs will be produced.
TH201
Activated Carbon in Sediment Remediation - Adverse Effects vs. Remediation
Potential
S. Abel, University of Eastern Finland / Department of Biology; I. Nybom,
Department of Biology; S.E. Hale, Norwegian Geotechnical Institute /
Environmental Engineering; G. Cornelissen, NGI; J. Akkanen, University of
Eastern Finland / Department of Biology
The in-situ treatment of contaminated aquatic sediments with activated carbon
(AC) has been shown to be highly efficient in reducing mobility and bioavailability
of persistent organic pollutants. However, it has also been found that the sorbent
material itself might have toxic effects on benthic organisms. This study deals with
the question if there are suitable ways to reduce the adverse effects of the sorbent
material on the benthic community while still maintaining its high contaminant
binding potential. Three different variants of AC (different manufacturers and raw
materials), two different particle size ranges, as well as different application
methods (mixing with sediment and thin layer capping) were assessed. Additionally
it was tested, if the addition of clay to the sorbent material has a significant impact
on its performance. Lumbriculus variegatus was chosen as a model organism. Both
natural, field-contaminated (PCB’s) sediment and clean artificial sediments were
used as substrate. The organism’s vital functions were monitored to assess the
toxicity of the sorbent materials. The sorbent’s effect on PCB tissue concentration
was observed to evaluate the remediation potential. The results showed that AC
mixed into the sediment could lower PCB bioaccumulation in the tissue of L.
variegatus significantly already at doses of 0.1%, while AC doses of 1.0% led to a
reduction of more than 90%. Correspondingly a significant impact on the test
organism’s vital function was observed in the presence of AC particles. Feeding
rates dropped drastically in the 0.1% dose and with 1.0% of AC in the sediment a
near-cease of any feeding activity was observed. This was accompanied by reduced
growth (0.1%AC) and even a loss of biomass (1.0%AC) over an exposure time of
28 days. The three tested AC variants did not differ significantly in their
performance. Similar adverse effects were observed when AC was applied as a thin
layer cap. The presence of the sorbent generally led to a significant loss in biomass
over 28 days. Unlike when mixed into the sediment, the AC dose (cap thickness)
had no significant impact on adverse effects. The severity of the reduction in growth
was only affected by the AC particle size.
TH202
Effects of compost as an organic carbon amendment to reduce DDT and
dieldrin bioavailability to native earthworms
M. Anderson, Civil and Environmental Engineering; A. Torrents, University of
Maryland / Civil and Environmental Eng; L. McConnell, USDA Agricultural
Research Service / Environmental Management and Biporoduct Utilization
Laboratory; N.A. Andrade, University of Maryland / Civil and Environmental
Engineering; R. Chaney, C.J. Hapeman, USDA-ARS
Historic soil contamination as a result of agrichemical application is a common
occurrence throughout the world. Agrichemicals such as
dichlorodiphenyltrichloroethane (DDT) and dieldrin are hydrophobic organic
contaminants and persist in the environment long after application, particularly in
soil. The present study investigated bioavailability reduction as a remediation
strategy for an aged contaminated orchard site. Following a laboratory scale pot
study, two types of local compost were chosen as organic carbon amendments for a
small plot study in an orchard which historically received DDT and dieldrin
applications. In the initial pot study, five organic amendments were evaluated, and
the two chosen poultry manure composts showed the greatest decrease in
earthworm bioavailability over a 45 day incubation period. In the current research,
portions, or plots, in the contaminated site had silt fence barriers installed to restrict
earthworm movement but allow normal hydrological activity. The silt fence was
used to create a total of seven plots divided into 4 sub-plots each. Each sub-plot was
randomly assigned one of four treatments: each of the two composts, which were
tilled into the soil, one non-amended tilled area, and an undisturbed section.
Contaminant concentrations in the soil and native earthworms were determined at
three time points over one year to evaluate any changes in bioavailability over
time.
TH203
Environmental remediation using carbon nanostructured compounds: the
toxic effects of caffeine
N.O. de Farias, Departamento de Genética e Morfologia; R. Oliveira, University of
Brasilia / Department of Genetics and Morphology; C.K. Grisolia, University of
Brasilia / Department Genetics and Morphology
The occurrence of caffeine (Caf) in natural waters has drawn attention of regulators
and researchers worldwide. Caffeine is present in a wide variety of aquatic
environments, including wastewater treatment plant effluents, surface waters,
groundwater and even remote mountain lakes. For these reasons, there is an
immediate concern to understand how this compound may cause affect natural
ecosystems acting as a toxic agent. Nanotechnology emerged as an alternative to
remediate the toxic effects of organic and inorganic contaminants. In this context,
the nanostructured carbons compounds (NCC) are highlighted as an alternative for
remediation due to its ability adsorb pollutants. The aim of this study was to
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evaluate the application of NCC in the remediation of caffeine toxic effects. To do
so, in a first step, the acute toxic effects of Caf and CNC were evaluated separately,
using zebrafish embryos as bioindicators. The OECD Protocol no. 236 "Fish
Embryos Toxicity (FET) test" was used to assess the lethal and embryotoxic effects
of seven treatments of Caf, 0, 30.1, 45.3, 68.2, 102.6, 154.5, 232.5 mg/L. The test
was extended to 7 days of duration. For NCCs, a test was performed with two
different particles, CNC 824 and CNC alfa, in a single exposure dose of 100 mg/L.
In a second step, the embryos were exposed to caffeine solutions after filtration with
both NCCs. All tests were incubated in a climatic chamber at 26 ± 2 °C, 12 h of
light. The results of this study demonstrate that extend fish embryo toxicity test is a
powerful tool for assessing the toxicity of Caf. Despite the low toxicity of Caf
(7d-LC50 = 106.0 ± 35.5 mg/L) several abnormalities in development were observe
in concentrations from 10 mg/L. Thus, the effects on embryonic development
indicate that in chronic exposure with lower Caf could affect embryo-larval stages
of fish in natural ecosystems. The NCCs did not causes significant lethal effects on
zebrafish embryos. Also, do not interfere with embryonic development, causing
only a slight inhibition in hatching after 48 hours of exposure. In summary, the
results obtained reinforce the potential of these new NCCs to develop innovative
nanotechnology products for water remediation. Future studies might focus on
predictive models of toxicity that can be applied in the development of protocols
and processes of remediation of contaminated waters.
TH204
Soil nematode communities as indicators of medium-term ecological impacts
of biochar addition to agricultural land
X. Domene, CREAF-Universitat Autonoma Barcelona / Unit of Ecology; S.
Mattana, CREAF; S. Sánchez-Moreno, Instituto Nacional de Investigación y
Tecnología Agraria y Alimentaria (INIA) / Unidad de Productos Fitosanitarios
Agricultural soil mescososms were amended in 2011 with a pine chip gasification
biochar (0, 12 and 30 t/ha), fertilized with pig slurry, and cropped to barley. After
two years, soil nematode communities as indicator of ecosystem impacts were
assessed. Soil samples were taken in May and October 2013 and nematodes
extracted in Baermann funnel. Nematodes were counted and identified to genus or
family under microscope, in order to assess taxa richness and to calculate the
Maturity Index. Furthermore, each individual was assigned to a feeding guild
(bacterial feeders, fungal feeders, plant parasites/herbivores, omnivores, and
predators) for the calculation of soil food web indices (Structure Index, Channel
Index, Basal Index, and Enrichment Index). The bacteria-to-fungi ratio was also
determined in each sample by qPCR. Of the 31 taxa identified, only the basal
bacterivore Cervidellus was significantly affected by biochar addition, with higher
abundance in the 30 t/ha rate in both samplings. The bacterivore Acrobeloides and
the fungivore/herbivore Tylenchidae presented a significant interaction sampling x
biochar rate. Globally, the bacterivore relative abundance increased with biochar
addition, while the abundance of herbivores and predators decreased with biochar
rate. Ecological indices were not affected by biochar addition and only differed
between samplings (taxa richness, the Enrichment Index, and the Structure Index).
While in May the soil food web condition was similar in all the biochar treatments,
in October a more degraded condition was observed at the higher biochar rate. In
summary, some negative effects of the addition of this pine gasification biochar
were observed at the highest application rate, clearly over the usual agricultural
amendment rates but in the range of rates used for soil restoration or remediation
purposes. The results from this study point out the need to include ecotoxicological
tests in biochar quality assessment guidelines, as well as field studies, to ensure the
environmental benefits of this technology and the accurate selection of biochars to
be used in soil.
TH205
An integrated approach to assess the aquatic effects of biogenic and petrogenic
activated carbon used for remediation purposes
A. Macken, NIVA / Ecotoxicology and Risk Assessment; M. Schaanning,
Norwegian Institute for Water Research; A. Lillicrap, NIVA / Ecotoxicology and
Risk Assessment
Activated carbon (AC) has long been associated with the capacity to effectively
remove organic substances from aquatic and sediment matrices, however, its use in
remediation purposes has drawn some concern due to possible impacts on benthic
communities. Within the inner Oslofjord, the use of AC has been well documented
for removing dioxins or dioxin like compounds from contaminated sites. However,
benthic surveys performed on areas treated with activated carbon have revealed that
the abundance of organisms inhabiting these areas has been reduced significantly in
the subsequent years following treatment. The reason for the reduction in the
benthic communities is currently unknown and therefore an integrated approach to
assess the effects of 2 different forms of activated carbon (biogenic and petrogenic)
on benthic organisms has been performed. A battery of 3 different benthic
organisms (Tisbe battagliai, Arenicola marina, Chrionomus riparius) with
different feeding and life-cycle processes has been used encompassing sediment
surface feeders, sediment ingestors and sediment re-workers. The results of the tests
indicated that although activated carbon is not acutely toxic at concentrations up to
1000 mg/L, there may be physical effects of the substance on benthic dwelling
organisms at environmentally relevant concentrations of activated carbon. The
results of the battery of assays are discussed in the context of field based AC
capping in Norway. In addition an assessment of “at risk” functional groups in situ
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is discussed to assess the benefits versus impacts of AC as an amendment technique
for contaminated sediments (Hydrophobic organic contaminants (HOCs)).
TH206
How humic substances affect the sorption behavior of carbon-based
nanomaterials
T. Hüffer, University of Vienna / Department of Environmental Geosciences; S.
Schroth, University of DuisburgEssen / Instrumental Analytical Chemistry; T.
Schmidt, University of DuisburgEssen
Research on carbon-based nanomaterials (CNM) has been increasing over the past
decade due to their unique physico-chemical properties. The question of their fate
and impact on the environment has become a major concern due to an expected rise
in their production in the future. Even though there is consensus that CNM will
eventually reach the environment, their environmental behavior and impact on the
fate of other pollutants remains controversial. Nevertheless, research in the field of
environmental behavior of CNM has been increasing drastically. However, the data
are comparable only to some extent as for all CNM (i) different probe sorbates were
investigated and (ii) various humic substances (HS) were chosen (i.e., kinds or
concentrations). Regarding sorption of hydrophobic organic compounds (HOC)
and HS by CNM there are two major mechanisms that have been considered: (a)
sorption of either HOC or HS as single solutes by CNM and/or (b) competitive
sorption of HOC influenced by HS. For the latter, two main mechanisms have been
proposed how HS may affect HOC sorption. Either, HS directly competes with
HOC for sorption sites on CNM surface, which seems especially relevant as
commonly low sorbate and high NOM concentrations were combined; or sorption
of HOC is reduced by large HS molecules that block the entrances of CNM pores
that may otherwise be available for HOC sorption [1,2]. Furthermore, sorption of
HOC to HS bound to CNM has to be taken into account despite the fact that this is
typically much weaker than on CNM itself. To systematically study this process,
three alkane pairs were selected as molecular probe sorbates. The influence of HS
on sorption affinity, sorption linearity, and the dominant sorption mode (i.e., ad- or
absorption) by multi-walled carbon nanotubes (MWCNT) was investigated. The
addition of HS led to a continuous decrease in sorption affinity and an increase in
sorption linearity with increasing HS addition. Furthermore, the comparison of
distribution coefficients of n- and cycloalkanes showed that the dominant sorption
mode remains to be adsorption regardless of the presence of HS on MWCNT
surface [3]. [1] Wang et al. (2009) Environ.Sci.Technol., 43, 6214-6219. [2] Zhang
et al. (2010) Water Research, 44, 2067-2067. [3] Hüffer et al. (2015) Chemosphere
2015, 109, 1169-1175.
TH207
Activated Kraft Lignin as an alternative sorbent for sediment remediation
with thin-layer capping: Comparison with activated carbon derived from
charcoal and coconut
A. Gustafsson, J. Gunnarsson, Stockholm University / Department of Ecology
Envionment and Plant Sciences DEEP; G. Cornelissen, NGI; E. Sjöholm, Innventia
Thin-layer caping with activated carbon (AC) may be a promising remediation
technique of contaminated sediments in situ, especially in larger areas, where
dredging is not an option. Most carbonaceous sorbents tested for capping are
produced either from charcoal or from coconut shells in Asian or African countries
and need to be transported long distances for remediation in western countries.
There is a need for more locally produced C sorbents. In this study a new type of C
sorbent, derived from locally produced Kraft Lignin (KL), a by-product from paper
pulp production, was compared for its sorption capacity to ACs from charcoal and
coconut. Soft wood Kraft Lignin (KL) was isolated from black liquor through a
recent biorefinery process called LignoBoost, developed to convert lignin into
novel biomaterials. The KL was then activated through KOH treatment and
pyrolysis. The activated KL (AC-KL) was then compared to AC derived from
charcoal (AC-ch) and AC derived from coconut (AC-co) using sorption and
bioavailability assays. Sorption assays: were done by mixing contaminated
sediment (5 g dw) collected from Bergen harbor with 0.5 g dw of activated carbon
(AC-Ch, AC-Co or AC-KL) in 40 ml filtered seawater in Erlen flasks. Passive
samplers (POM-55) were added, and the flasks were incubated for 72 days on a
rotating shaker. After incubation the POMs were extracted and analyzed for PCBs
and PAHs and compared to controls without AC amendment. Bioavailability
assays: were done on the same treatments using synthetic digestive fluid
extractions. Freundlich isotherms and digestive fluid extraction efficiencies
(DFEE) were determined for a selection of PAHs (i.e. pyrene) and PCBs. Sorption
capacity was comparable for the three AC types with the highest sorption obtained
for AC-coconut, followed by AC-charcoal, and then the carbonized lignin (CKL).
E.g. dissolved concentrations of pyrene were reduced by 92 % with AC-ch, 90 %
with AC-co and 76% with AC-KL relative to controls without AC. These results
were confirmed by the biovailability assays, DFEEs, though often close to the
detection levels, showed the same trend as the sorption values. Our results show
that activated Kraft lignin could offer a local carbon source alternative to other ACs,
should it be produced in sufficient large amount and at a competitive price.
TH208
Reduction of copper bioavailability with biochar and compost in vineyard
soils with elevated copper concentrations
G. Soja, AIT Austrian Institute of Technology GmbH / Health and Environment; G.
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Pardeller, V. Fristak, AIT Austrian Institute of Technology GmbH; L. Deinhofer, S.
Johnen, University for Natural Resources and Life Sciences Vienna; F. Rosner,
LFZ Klosterneuburg; A. Dellantonio, AGES; G. Dersch, Austrian Agency for
Health and Food Safety; F. Zehetner, University for Natural Resources and Life
Sciences Vienna
Copper concentrations in agricultural soils may be elevated because of applications
of pesticides with Cu-compounds as active ingredients. Especially in vineyards
CuSO4 has been an important tool to fight downy mildew since the 19th century.
Especially in wine-growing regions with a long history of viticulture fungicide
applications caused Cu-concentrations in top soil, occasionally exceeding 200
mg.kg-1. Although such concentrations do not affect grapevines and do not lead to
elevated Cu concentrations in grapes or wine, they are ecotoxicologically relevant
in the top soil where they may affect soil microbiology and annual vegetation for
soil cover. Cu cannot be removed from vineyard soils but its bioavailability may be
reduced by appropriate soil additives. Biochar with its high sorption capacity for
cations is a potential soil amendment that may reduce the ecotoxicologically most
relevant copper species, Cu2+. This study had the objectives to test the hypothesis
that biochar as soil additive decreases the bioavailability of Cu and to screen
different biochars and mixing ratios for their effectiveness. The sorption behavior
of Cu to biochar were at first investigated by sorption experiments according to the
batch equilibrium method in single-component systems. Equilibrium sorption
parameters were calculated from adsorption models and the parameters of
adsorption isotherms were calculated by nonlinear regression analysis. A
supplementary pot experiment was installed with soils from two vineyards with
EDTA-Cu-concentrations of 110 and 250 mg.kg-1 in the top soil. These soils were
mixed with wood-based biochar at application rates equivalent to 1 to 8 kg.m-2.
Different treatments varied in the proportion of compost addition, in application
rates and in post-treatment carboxylation of the biochar. The pots were planted with
vines and soil cover vegetation. Seepage water was recovered by suction plates at
the bases of the pots. Cu translocation to the plants was studied by leaf analyses.
Soil samples were analysed for differences in bioavailability of Cu. First results
showed reduced growth and vitality in the vines and soil cover vegetation in the soil
with higher Cu concentrations although the Cu concentrations in the leaves were
not similarly elevated. Reduction of bioavailability of Cu was observed in the soil
on the basis of Cu-speciation analysis in soil extracts, showing a distinct increase in
the ratio of organically bound Cu to Cu2+.

Sustainability of Mediterranean olive oil production (P)
TH209
Biochemical responses of Olea europaea L. cv. chemlali exposed to air and soil
pollution near the industrial complex in Sfax, Tunisia
Z. MOHAMED, Faculty of pharmacy LIMOGES; C. Ben Ahmed, Faculty of
Sciences Sfax; N. Elloumi, Faculty of Sciences of Sfax; M. Krayem; D. Delmail,
Institute of Sciences Chimiques de Rennes; B. Ben Rouina, Faculty of Sciences of
Sfax; P. LABROUSSE, Université de Limoges; F. Ben Abdallah, Faculty of
Sciences of Sfax
This study aims to evaluate the impact of complex air and soil pollutions on Olea
europaea L. cv. chemlali, one of the most important commercially valuable crops in
Tunisia. These field experiments were performed in the vicinity of the industrial
complex in the South of Sfax, Tunisia for the polluted olive trees and in unpolluted
areas for control ones.. Several biomarkers were studied belonging mainly to the
antioxidant system like enzymes or antioxidant compounds. Main results indicate
that air and sol pollutions induced an oxidative stress as demonstrated by an
increase in the rate of hydrogen-peroxide (H2O2) production, electrolyte leakage,
and lipid peroxidation in all plant parts. This stress affects chlorophyll and
carotenoid contents of leaves. Additionally, the activities of enzymes involved in
reactive-oxygen-species (ROS) detoxification were affected. Air and soil pollutions
induce an increase in the activities of ascorbate peroxidase (APX), superoxide
dismutase (SOD) and catalase (CAT). Moreover, in polluted olive trees, the content
of antioxidant molecules like polyphenols, flavonoids and anthocyanins increases
strongly. This is consistent with the role of these potent antioxidants in scavenging
ROS such as H2O2. This study evidences the deleterious effects of industrial activity
on antioxidative defense system of Olea europaea L. cv. Chemlali. Keywords: Air
pollution, olive tree, reactive oxygen species, antioxidative defense system

OMW application (14 L m-2) was conducted either in winter, spring or summer on
two replicate plots. An addition application was conducted on two irrigated plots in
summer. For each of the treatments, we implemented two control plots with tap
water application. Soil samples were collected after 2 days, 3 weeks, 6 weeks, 3
months, 6 months, 9 months, 12 months, and 18 months in 5 depth down to 35 cm.
Aqueous soil extracts were analyzed for pH, EC, cations, anions and total soluble
phenolic compounds. SWR was measured in the field using water drop penetration
time (WDPT). Generally, OMW was found to induce SWR. SWR (re-)developed
gradually during the hot summer season following OMW application. The extent of
hydrophobization was strongest in the summer dry, intermediate in the spring and
weakest in the moist summer application plots. Acidification effects were strongest
for summer dry, intermediate for summer wet and lower for spring applications,
whereas no effect were observed following winter OMW application. In summer
dry application phenolic concentration was higher compared to spring application.
During the first rain season following OMW applications, water repellency in all
treatments disappeared and the phenolic concentration decreased to the control
level. The results indicate that during warm and moist conditions, i.e., when
microbial activity is high, phenolic compounds are degraded and the induced
repellency decreased fast. In contrast, under hot and dry conditions, phenolic
compounds probably polymerized thus increasing acidification. Induced SWR was
resistant and even increased. Under cold and moist conditions, high initial WDPT
rather indicates limitation in hydraulic conductivity than repellency. Phenolic
compounds probably were washed out. Keywords: Olive mill wastewater, Water
drop penetration time, Acidity, Total phenol
TH211
Does a soil recover within twelve months after olive mill wastewater land
spreading? - Searching for a sustainable solution.
M.P. Kurtz, Environmental and Soil Chemistry / Environmental Science; Y. Laor,
Agricultural Research Organization / Newe Yaar Research Center RamatYishay
Israel; A. Dag, Agricultural Research Organization / Gilat Research Center Israel;
G.E. Schaumann, University of Koblenz-Landau / Institute of Environmental
Sciences
Controlled land spreading of olive mill wastewater (OMW) is a widely used
agricultural disposal option for this problematic waste. As a product with high
nutrient and organic matter content it can serve as fertilizer. However, potential soil
hydrophobicity, accumulation of salts and toxic residuals like phenols creates
problematic side effects. Soil recovery between successive OMW spreading is an
important criterion in terms of environmental protection and sustainability when
searching for a cheap and effective OMW solution. A field study served to
investigate rate dependent soil recovery after two years of consecutive spreading of
OMW in rates of 50, 100, 150 m³ ha-1 year-1 and, additionally, 100 m³ ha-1 year-1
followed by tillage. The field is an irrigated olive orchard in the semi-arid south of
Israel and its soil type is a light brown sandy loam. pH, EC, soluble ions, soluble
phenolic compounds (SPC), organic matter, water drop penetration time, soil
biological activity (bait-lamina test) were determined depth dependently (0-3 cm,
3-10 cm, 10-20 cm, 20-40 cm, 40-60 cm) twelve months after the last OMW
application. Changes of soil properties following OMW application are still
detectable 12 months after application of small rates of OMW down to 50 m³ ha-1
year-1. While the upper soil layer showed significant changes compared to the
control, which strongly depend on the rate, no effects were found in soil layers
below 20 cm. EC and chloride as well as phosphate, organic matter and SPC
contents increased significantly in all treatments. Nitrate contents decreased after
OMW application. The biological activity in the soils was significantly higher in
the treated plots independent of the application rate. Tillage after OMW application
decreased the SPC contents compared to the same application rate without tillage
and showed also higher biological activity in deeper soil layers. Moreover it had the
lowest water drop penetration. Successive and consecutive land spreading of OMW
is not supported by the findings of this study. Incomplete degradation of phenolic
substances and soil salinization are alarming outcomes with respect to long-term
OMW spreading. Tillage after OMW spreading is a promising option towards a
sustainable solution.

TH210
Development of Soil Water Repellency and Secondary Acidification Effect
after OMW Application in an Olive Orchard in Palestine
n.t. tamimi, Universität Koblenz-Landau / natur und umweltwissenschaften; D.
Diehl, Universität Koblenz-Landau / Institute for Environmental Sciences; G.E.
Schaumann, University of Koblenz-Landau / Institute of Environmental Sciences
Olive mill wastewater (OMW) is generated seasonally in large amounts. Often it is
applied to soils. There, OMW may exert negative effects due to its high salinity, oil
and grease content, acidity and high content of phenolic compounds. The objective
of this study was to investigate the persistence and degree of soil water repellency
(SWR) during different seasons of OMW application in soil. Our aim was to
elucidate to which extent this phenomenon could be associated with soil acidity and
concentration of phenolic substances under different climatic conditions. A field
study was conducted in Palestine. In order to mimic different climatic conditions,
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Poster Corner Abstracts
Advances and criticalities of sub-individual approaches in
ecological risk assessment: the way forward (PC)
MOPC01
Consideration of inter-population variability to improve ecological relevance
of biomarkers
O. Dedourge-Geffard, University of Reims Champagne-Ardenne / UMRI Unité
Stress Environnementaux et BIOsurveillance des milieux aquatiques; a. chaumot,
Irstea / UR MALY Laboratoire Ecotoxicologie; A. Jaffal, University of Reims
ChampagneArdenne / UMRI Unité Stress Environnementaux et BIOsurveillance
des milieux aquatiques; l. charron; M. Cosin Ponce, University of Reims
ChampagneArdenne / UMRI Unité Stress Environnementaux et BIOsurveillance
des milieux aquatiques; A. Geffard, Université de Reims Champagne Ardenne /
Interactions Animal-Environnement (IAE); H. Queau, A. Francois, Irstea centre de
Lyon Villeurbanne / UR MALY Laboratoire Ecotoxicologie; O. Geffard, Irstea /
UR MALY Laboratoire Ecotoxicologie
Among freshwater species intensively used in ecotoxicology, Gammarus fossarum
is a relevant test species. In addition to its sensitivity towards contaminants, this
species is a common shredder which plays a major role in leaf litter breakdown
processes. Many sub-individual and individual responses have been proposed in
gammarids in order to monitor and predict effects of chemical compounds on water
quality. In this framework, energetic metabolism variations appear to be a good
predictive tool to detect physiological disturbance of organisms linked to ecosystem
quality. Indeed animal survival depends on the availability of metabolic energy
necessary to ensure maintenance, growth and reproduction. Among biological
processes to access energy, digestive capacities appear sensitive to contamination
stress. In recent studies, based on the use of one reference population, reference and
threshold values for digestive enzymes proposed as biomarkers were defined. In the
same way, we described link between digestive changes and reproductive
impairments. So digestive capacities appear as potential ecologically relevant
endpoints to provide information on the consequences likely to occur at the highest
hierarchical levels of organization (population). However the use of only one
experimental population is not representative of biological diversity. In this way, it
appears necessary to precise the between-populations variability of these enzyme
activities. Among more than 40 sites investigated, 8 populations of Gammarus
fossarum considered as reference were selected. On these populations a double
approach was applied. In a first step, the basal level of digestive enzyme activities
were studied after an acclimation of organisms to similar laboratory conditions. In a
second step, the pattern of digestive capacities modulation in the 8 poulations
exposed at a similar stress (trophic stress) were considered. This second step aims to
identify a potential difference of sensitivity between the eight populations. The
results of this preliminary study, underlying changes in digestive enzymes
activities, will be discussed according to environmental parameters which could be
implied (different sources of food according to the site) but also concerning the
potential consequences on the reference and threshold values define previously via
one control population. Keywords: Gammarus fossarum, digestive enzymes,
inter-populations variability

The results of this work proved that great care should be paid when interpreting
experiments in which biomarkers levels are measured and compared among sites or
dates; further research is needed to understand how the natural variability of
biomarkers could be accounted for and managed in ecotoxicological studies.
MOPC03
Off-site impacts of wildfires - sub-lethal biomarker responses of Gambusia
holbrooki to pyrolytic contamination
V. Silva, Universidade de Aveiro / Department of Environment and Planning and
the Centre for Environmental and Marine Studies CESAM; I. Campos,
Universidade de Aveiro / Departmenf of Environment; B. Nunes, CESAM
University of Aveiro; J.L. Pereira, University of Aveiro / Department of Biology
and CESAM; P. Pereira, Department of Biology and CESAM; J. Keizer,
Department of Environment Centre for Environmental and Marine Studies
CESAM University of Aveiro Aveiro Portugal; F. Goncalves, University of
Aveiro CESAM / Department of Biology; N. Abrantes, University of Aveiro /
CESAMDAO
In the last few decades, the number of wildfires has markedly increased in
Mediterranean Europe, including in Portugal. Given both the nature of forestry
activities, and the fire-propitious meteorological conditions due to climate change,
it is expected that the number of occurrences and the burnt area in these countries
will further increase. Wildfires have immediate and serious social, economic and
environmental consequences. Besides all the direct effects of wildfires, it is
recognized that wildfires can be a source of contaminants to downstream water
bodies. In fact, pyrolytic substances, such as polycyclic aromatic hydrocarbons
(PAHs) and metallic elements, associated to ashes and sediment loads, can reach
the nearby aquatic systems by surface runoff. To address the potential
ecotoxicological effects posed by such compounds, the present work was focused
on the effects by pyrolytic compounds in the fish Gambusia holbrooki. Two
samples were tested: a post-fire runoff sample (from a high severity wildfire on a
eucalypt plantation) and surface water from the burnt catchment outlet, both
collected during the first rains after the wildfire. Each sample was tested at two
dilutions: 50% and 100% (original sample). Exposition had a duration of 120 h.
Biochemical sub-lethal responses of G. holbrookiwere evaluated in order to find
early-warning signals of exposition to PAHs and metals. Therefore, the following
battery of biomarkers of oxidative stress was applied: catalase (CAT), glutathione
peroxidase (GPx), glutathione reductase (GR) and glutathione-S-transferases
(GSTs). Acetylcholinesterase (AChE) activity and lipid peroxidation (LPO) were
also assessed. These biomarkers were analyzed on heads, gills and liver tissues.
Biochemical results provided further understanding of the sub cellular effects of
pyrolytic substances contamination on a top food chain species, allowing to better
understand the toxicity pathways and anticipate effects on fish populations after an
input from a burnt area, as well as, in a more integrative approach, to obtain a more
realistic risk assessment of the off-site effects of wildfires on aquatic
systems. Key-words: off-site effects of wildfires, Gambusia holbrooki,
biomarkers.
MOPC04
From waterborne contaminants to subcellular biomarkers, tissue
bioaccumulation, and mussel health: Tracking the effects of waterborne
metals throughout the biological hierarchy
A. de Souza Machado, Leibniz Institute of Freshwater Ecology and Inland Fisheries
/ Ecophysiology and Aquaculture; S.M. Wood, University of Toronto / Department
of Physical and Environmental Sciences; A. Bianchini, Universidade Federal do
Rio Grande - FURG / Instituto de Ciências Biológicas; P.L. Gillis, Environment
Cananda / Aquatic Contaminants Research Division
One of the key knowledge gaps in ecotoxicology is the linkage between exposure to
harmful contaminants and the cascade of effects that occur through the biological
hierarchy. Thus, the present study investigated the relationships between water
chemistry (water composition and waterborne metals), subcellular biomarkers
(oxidative stress and detoxification biomolecules), an index of biomarker response
(IBR), tissue bioaccumulation biomarkers (gill metal and major ion
concentrations), and organism general health biomarkers (gonadosomatic index and
condition factor) in wild freshwater mussels from Grand River (ON, Canada).
Canonic correlation revealed that water chemistry (physic-chemistry and metal
concentrations) was the main factor driving all levels of biological responses
analyzed (biomolecules to whole organism), explaining 86% to ~100% of
variability. Also, a correlation was found between waterborne metals and gill metal
content (r=0.92, N=256). Even though water chemistry and biological responses
were highly correlated, the levels of individual inorganic contaminants did not
exceed Water Quality Guidelines for aquatic life. Thus, biological damage would
not be anticipated based solely on water chemistry (i.e. individual inorganic
contaminants). However, chronic exposure to the complex contaminant mixture
appears to have resulted in several effects. Subcellular and general health
biomarkers detected environmental contamination, with variability 55-67%
explained by changes in gill metal bioaccumulation, though levels of organic
contaminants were not examined. However, IBR did not agree with the
environmental metal contamination or urban proximity. Also, subcellular and
general health biomarker responses integrated the various environmental stressors
and were not significantly correlated. While biochemical biomarkers reflected the
exposure gradient of urban-related contaminants, general health biomarkers better

MOPC02
Natural variability of some biomarkers in the macro-zoobenthos of streams:
dependence on life stage and environmental factors
M. Vighi, University of Milano / Earth and Environmental Sciences; R. Giacchini,
University of MilanoBicocca / Department of Environmental and Earth Sciences
DISAT; P. Parenti, University of Milano Bicocca / Earth and Environmental
Sciences; L. Scarduelli, University of Milano Bicocca / Earth Environmental
Science
One of the major problems for the use of biomarkers in ecotoxicology is
understanding if the measured responses are determined by the effects of stress
factors or lie within the natural variability range produced by the effect of
environmental parameters. In a previous work, the natural variability of enzymatic
levels, measured in some freshwater invertebrate taxa sampled in pristine rivers,
was proved to be relevant across both space and time. In this work, the experimental
design was improved by considering different life stages of the selected taxa and by
adding the measure of some more environmental parameters. The work aimed at
evaluating the variability of some enzymatic biomarkers measured in freshwater
benthic invertebrates collectedin pristine alpine streams in order to limit any
potential anthropic influence. The experimental design considered: sampling sites
in two different rivers; eight sampling dates covering the whole seasonal cycle; four
taxonomic groups (Perlidae, Baethidae, Heptageniidae, Hydropsychidae) present in
almost all samples; three to four different life stages considered for each taxonomic
group; four enzymes: Acetylcholinesterase, Glutathione-S-transferase, Alkaline
phosphatase, and Catalase. Biomarkers levels were related to several environmental
parameters (temperature, pH, conductivity, oxygen level, nitrogen and phosphate
concentrations, metals and metalloids concentrations), to verify any kind of
dependence. Data were elaborated using multivariate statistical methods. Natural
variability of enzymatic levels was found to be relevant across both space and time.
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reflected waterborne metal levels. This examination of multiple parameters and
endpoints (e.g. water chemistry, tissue and organism biomarkers) provides insight
into the relationships among the observed biological effects and the threat that poor
water quality poses to these sentinel organisms. Finally, we propose an alternative
index combining water physic-chemistry, waterborne metals and biomarkers to
integrate environmental health in a broad scope, and to link water chemistry to
responses at different levels of biological organization.
MOPC05
Are transcriptomic biomarkers an added value for sediment-contact bioassays
with higher plants?
A. Brinke, German Federal Institute of Hydrology; G. Reifferscheid, Biochemistry
and Ecotoxicology; R. Klein, Trier University; U. Feiler, Federal Institute of
Hydrology; S. Buchinger, Federal Institute of Hydrology / Department G
Biochemistry Ecotoxicology
In sediment- contact bioassays with higher plants usuallysediment-bound pollutant
induced changes are assessed on a macroscopic scale. As for all biotests the
chemical cause for effects remains unknown. Moreover, low concentrations of
contaminants can often not be detected. This situation raises the question if classical
test systems can be worthwhile enhanced by transcriptomic biomarkers to bridge
the knowledge gap between cause and effects, and thus link results from analytical
chemistry and ecotoxicological bioassays, as well as to detect small concentrations
of bioavailable contaminants. To assess dose-dependent changes, a test protocol for
a sediment-contact bioassay with rice was developed. By means of
DNA-Microarrays, candidate transcriptomic biomarkers for
sediment-contaminations with cadmium and arsenic were identified. Obtained data
were verified by means of qPCR. Rice plants were exposed on artificial-sediments
at arsenic concentrations from 5 to 15 mg kg-1 and cadmium concentrations from 1
to 400 mg kg-1. Inhibition of root and shoot elongation were assessed as classical
macroscopic toxicity endpoints. Roots proved more sensitive than shoots. EC50
values were assessed as As 13 mg/kg-1 / Cd 408 mg/kg-1 for roots and 24 mg/kg-1 /
Cd 477 mg/kg-1 for shoots. By means of DNA-Microarray analysis with RNA from
root tissue, a subset of transcripts was identified as candidate transcriptomic
biomarkers. Hence, root samples (3 time independent exposures with 4 biologically
independent replicates each) were exposed at concentrations around and below the
EC50 (As 11/15 mg/kg-1/ Cd 30/400 mg/kg-1)to assess effects at low and high
concentrations of sediment compounds. Gene expression profiles of exposures
were compared to those of references by means of three statistical methods (SAM;
LIMMA, T-Test). The list of candidate biomarkers differed between the three
statistical methods which were used for data evaluation. In order to define
biomarkers which are not dependent from the underlying statistics only genes (n)
occurring in all of the three candidate-lists were chosen for further evaluation.
Arsenic induced measurable dose-dependent changes on the macroscopic and the
transcriptomic level. Cadmium induced only low dose-dependent changes on the
macroscopic level, while clear changes on the transcriptomic level were assessed.
MOPC06
Consequences of adaptation of gammarids to chronic metallic exposures:
alterations of biological functions
J.D. Lebrun, Irstea; L.C. Fechner, Irstea Antony / UR HBAN; N. Urien, Irstea; I.
Friedel, Irstea Antony; E. Gismondi, Laboratory of Animal Ecology and
Ecotoxicology; J. Thome, Liege University / Laboratory of Animal Ecology et
Ecotoxicology
One of the major issues in ecotoxicology is to link the exposure of aquatic
organisms to biological responses. To date, the practical usefulness of biomarkers is
limited because of their development in short-time exposure conditions and often,
their transient response. Indeed, organisms are generally able to adapt to low
environmental contaminations. However, adaptation processes generate additional
energetic costs to counteract damages of toxics, at the expense of other biological
functions. Thus, characterizing changes in biological traits caused by chronic
exposures at the individual level offers interesting alternatives for risk assessment.
Because of their ubiquity and ecological roles in freshwaters, gammarids are
suitable candidates for such ecotoxicological studies. This study aims at assessing
the consequences of adaptation of Gammarus pulex to chronic metallic exposures.
During a 3-month-exposure, gammarids were artificially adapted at
environmentally realistic concentrations of Cd, Pb or Cu (0.25, 5 or 1.25 μg/L
respectively) in aquatic microcosms. To investigate the cost of adaptation on some
biological functions, different traits were monitored, i.e. respiration, locomotion,
feeding rate and digestive activities, and compared at the beginning and end of
long-term exposures between naïve and artificially-adapted organisms. Results
show that respiration and locomotion were still impacted in gammarids exposed to
Cu for 3 months in the same extent as naïve organims, likely due a persistent
toxicity of Cu. Inversely, inhibitive effects of Cd and Pb on these traits disappeared
at the end of exposures, suggesting an acquisition of tolerance for these metals. For
all tested metals, chronic exposures of gammarids led to a decrease in their feeding
rate associated with changes in the composition of ingested leaves. Concerning
digestive activities, no effect of Cd was observed in artificially-adapted gammarids.
By contrast, β-glucosidase and N-acetyl-β-glucosaminidase activities were
specifically inhibited by Pb and Cu respectively, and β-galactosidase activity was
inhibited by both metals. To conclude, the adaptation of G. pulex to chronic metallic
pressures has a cost for individuals, resulting in alterations of biological functions.
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Besides, obtaining biological responses, common to metals or specific to a
considered metal, supports the development of biomarkers that could make
evidence for long-term impacts of metals on the health of organisms.

Fish model species in environmental toxicology (PC)
MOPC07
Molecular mechanisms of Retinoic Acid isomers in zebrafish
eleutheroembryos
E. Oliveira, IDAEA- CSIC / Environmental Chemistry; M. Casado, Environmental
Chemistry; A.M. Soares, Universidade de Aveiro / Department of Biology and
CESAM; C. Barata, CSIC / Environmental Chemistry; B. Pina, IDAEA-CSIC /
Environmental Chemistry
The zebrafish is a established alternative test model for developmental toxicity
testing. The normal vertebrate development requires appropriate amounts of
Retinoic acid (RA). All-trans retinoic acid (atRA) and 9-cis retinoic acid (9cRA)
are potent metabolites of Vitamin A and operate by affecting gene expression
through the retinoic acid metabolic pathway. atRA or 9cRA can bind to retinoic
acid receptors (RARs) and the 9cRA isomer bind to retinoid X receptors (RXRs)
with more affinity. The exogenous application of retinoid isomers to zebrafish is
considered to have deleterious effects of varying magnitudes through Fish
developmental stages. In this study, we report both phenotypic and transcriptomic
effects of zebrafish eleutheroembryos exposed RA isomers for 24h and 72h.
Nevertheless at sub-lethal concentrations the both RA isomers showed a differential
regulation for 3623 features (2-Fold, p< 0.01). The transcriptomic analyses reveal
profiles describing different patterns, which allow individualizing the action of both
isomers through the time. No difference in isomer stability was detected during the
period of exposure in embryo water. We concluded that the 9cRA response appears
to be deactivated upon time, probably related to either a specific, intracellular
processing of the molecule or to a genetic negative feed-back, and that the presence
of any compound masking or anyway interfering with their effective levels may
cause harmful effects to developing vertebrate embryos. In conclusion, our data
suggests that retinoid effects on early embryonic zebrafish development are
stage-specific and is related in particular to the neuronal system behaviour. Also,
the regulation of the Vitamin A dietary intake may be a special concern for future
studies on the development of zebrafish eleuteroembryos.
MOPC08
Genotoxicity assessment of environmental samples under the influence of
textile discharges in Salmonella/microsome assay and Fpg-modified comet
assay
F.I. Vacchi, Faculty of Pharmaceutical Sciences; J.A. Vendemiatti, University of
Campinas; V. Brosselin, Université de Lyon / ENTPE; S. Bony, Université de
Lyon; A. Devaux, Université de Lyon-ENTPE; G.d. Umbuzeiro, FACULTY OF
TECHNOLOGY -UNICAMP / LEAL
Surface water and effluents under the influence of textile discharges can exhibit
mutagenic activity. In ecotoxicology, in vitro genotoxicity testing often relies on
prokaryotic organisms such as in the well standardized Salmonella/microsome
assay (Ames test). Many studies have demonstrated that primary DNA damage
measurement with the comet assay represents a very early and sensitive
genotoxicity biomarker in aquatic species. For in vitro studies, fish cell lines are
considered an interesting eukaryotic model retaining specific fish physiological
characteristics. The aim of this study was to measure the genotoxic responses of
environmental samples under the influence of textile discharges in
Salmonella/microsome assay and in Fpg-modified comet assay. Samples were
collected in Piracicaba River upstream and downstream the discharge of Carioba
Wastewater Treatment Plant treated effluent and in Quilombo River at Americana
city, São Paulo State, Brazil. Organic compounds were extracted from samples by
liquid-liquid using dichloromethane and methanol. Salmonella/microsome assays
were done using TA98 and YG1041, with and without exogenous metabolic
activation (S9). The Fpg-modified comet assays were done after a 24h-exposure of
the liver fish cell line RTL-W1. In the Ames assay, higher mutagenicity was
detected in strain YG1041 than in TA98, especially with S9; except for Piracicaba
River upstream, which was more mutagenic without S9 in YG1041. The genotoxic
potential measured by the comet assay was in the same range with and without the
enzyme Fpg, except for Piracicaba River upstream, indicating in this case the
prevalence of oxidative DNA lesions. Mutagenicity of Piracicaba River upstream
was lower than the other sites and presented a different profile indicating the
presence of compounds that cause oxidative damage and does not require S9 to
become mutagenic. After the discharges, Piracicaba River becomes more
mutagenic and the genotoxic profiles were similar among them and different from
upstream. Comet assay was more sensitive than the Ames test to evaluate the
genotoxic potential of the samples but these two tests are measuring different types
of DNA damage, so they should be considered as complementary.
Acknowledgement: The authors thank Fapesp (2008/10449-7 and 2012/13344-7)
for the financial support and Drs. L. Lee and N. Bols (Waterloo University,
Canada), for their gift of RTL-W1 strain.
MOPC09
Using the zebrafish embryo model to assess potential health effects associated
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with indirect potable reuse water
E. Lawton, Brunel University / Institute for the Environment; P. Antczak,
University of Liverpool / Institute of Integrative Biology; R. Evans, K.
Subramaniam, Brunel University / Institute for the Environment; F. Falciani,
University of Liverpool / Functional Genomics; S. Jobling, Institute for the
Environment; E.J. Routledge, Brunel Universty / Institute for the Environment
The world’s growing population is causing an ever increasing demand for clean
safe drinking water. In some countries suitable sources of drinking water are
becoming scarce and will not be able to satisfy future demand. Consequently, there
is a need to find alternative sources of water that can be used for potable supply or to
augment current sources. Advanced water treatment methods are now being
examined to investigate whether treated domestic sewage effluent can be treated to
drinking water standards and discharged near a drinking water abstraction point; a
process known as Indirect Potable Reuse (IPR). The aim of this project was to
investigate health effects associated with developmental exposure to IPR water at
the various stages of treatment using zebrafish embryos. Embryos reared in water at
different stages of the treatment process were observed for developmental
abnormalities, and differences in gene expression (compared to an aquarium water
control) were used to establish both the nature and persistence of these effects along
the treatment process. In addition to the embryo assays, passive sampling devices,
Pharmaceutical Polar Organic Integrative Sampler (Pharm-POCIS) were deployed
over eight, four week periods to collect composite concentrated samples of some of
the contaminants present in the effluent. These concentrated extracts were then used
in in vitro assays; the yeast estrogen screen (as a measure of estrogenicity in the
water samples) and an ELISA to measure the inhibition of prostaglandins (an
indirect measure of inhibitors of cyclooxygenase activity). We compared our
results of the bioassays with the large body of chemical analysis data recorded over
a number of years from each of the treatments. The developmental exposures
highlighted a low frequency of consistent abnormalities to the heart and spine, and
also a lack of pigmentation. Gene expression analysis demonstrates the age of the
embryo to have the greatest influence on global gene expression as opposed to the
treatment. Single genes of interest included the cytochrome P450 and somatolactin
beta. Some of the pathways disrupted included tryptophan metabolism and
melanogenesis which was consistent with observations of some embryos devoid of
pigment. The extracts from less treated effluent inhibited prostaglandin production
and had estrogenic activity, however following reverse osmosis both prostaglandin
inhibition and estrogenicity were greatly reduced.
MOPC10
Visualising compound distribution in zebrafish embryos/larva: the effect of
lipophilicity
C. de Koning, Radboud University Nijmegen / University Medical Centre; M.
Beekhuijzen, WIL Research Europe BV / Toxicology; M. Tobor-Kaplon, WIL
Research Europe B.V. / GET; B. van de Waart, WIL Research Europe BV / In vitro
and Environmental Toxicology; H. Emmen, WIL Research Europe BV /
Toxicology
Zebrafish embryos are considered a new promising alternative animal model for
developmental toxicity studies. Their organogenesis is rapid, embryos are
transparent, and this model is not regulated by current legislations on animal
welfare up to 120 hours post fertilization (hpf). It is now proposed to be included in
the ICH guideline on reproduction toxicity. The predictability of the zebrafish
embryo model, however, is highly influenced by compound uptake and thus
internal exposure of the embryo and larva. Therefore, the advantages of using
zebrafish embryos are counterbalanced by uncertainties about internal exposure and
related sensitivity of the system. As compound uptake is likely to be influenced by
lipophilicity, this study focusses on investigating its effect on compound
distribution within the zebrafish embryo. The effect of lipophilicity was
investigated for a total of seven dyes with a wide range of logP values, from which
Schiff’s reagent (logP: -4.63), Cresyl fast violet (logP: 3.5), and Sudan III (logP:
7.5) are selected for representation. The use of dyes made the compound uptake and
distribution within the embryo and larva visible to the eye. Each compound was
tested in forty zebrafish embryos, which originated from two different batches and
multiple parents. The exposure period was 96 hours, starting at 4 hpf. Every 24
hours pictures were taken for the evaluation of compound uptake. The pictures
taken from embryos exposed to Schiff’s reagent show minor pink colouration of the
yolk sac, while the purple colour within the embryos exposed to Cresyl fast violet is
apparent. The most apparent colouration of embryos is observed after exposure to
Sudan III, which shows a red glow within the whole embryo and larva. From these
observations it can be concluded that higher lipophilicity results in higher
compound uptake by the zebrafish embryo.
MOPC11
Identifying genes in the oxidative stress cascade activated through the
Nrf2-Keap1 / electrophile response element in zebrafish
A. Foreman; D. Studholme, University of Exeter; T. Kudoh, University of Exeter /
Biosciences College of Life and Environmental Sciences; C.R. Tyler, Biosciences
College of Life and Environmental Sciences
Oxidative stress is a common toxicological response to chemical and material insult
with the production of reactive oxygen species leading to toxic effects induced at
both DNA and protein levels. In response to oxidative stress, antioxidant genes are
up-regulated though the Nrf2-Keap1 pathway that is highly conserved across
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animal phyla. Under electrophilic insult, the transcription factor Nrf2 is released
from Keap1 and binds to a cis-acting electrophile response element (EpRE) to
initiate gene transcription. EpRE sequences have been identified in mammalian
species, but little is known currently about functional EpRE sequences in fish. In
this study, a bioinformatics approach was used to identify the EpRE in promoter
regions of both human and zebrafish genes. A Hidden Markov Model (HMM) was
created based on the mammalian EpRE positional weight matrix (PWM) obtained
from the JASPAR database and this was searched against human and zebrafish
genomes. For the human genome search, the system accurately predicted the
functional EpRE sequences for a selection of genes that have previously been
identified through experimental methods. A known functional EpRE region in
zebrafish Glutathione-s-transferase Pi (GSTpi) was then used as a threshold score
and all genes in the zebrafish genome with a score exceeding this were identified
and analysed further. Using DAVID, biological pathway analysis was conducted to
compare overrepresented pathways from the two outputs and this identified ion
regulation to be over-expressed in both the human and zebrafish EpRE containing
genes. As metal ions have the potential to produce free radicals, the regulation of
ions is essential to prevent an oxidative stress response. Subsequently, the zebrafish
gene list was filtered and compared with results generated from next generation
sequencing for exposures of zebrafish embryos to silver nanoparticle, ion and bulk
materials known to exert toxicity through an oxidative stress response. Identified
genes included GSTpi, Glutathione cysteine-ligase modifying subunit,
Heme-oxygenase 1 and Ferritin heavy-chain 1, all recognized targets of Nrf2 in
mammals and involved in antioxidant defence. Whole-mount in-situ hybridisation
in zebrafish embryos is now being undertaken with these identified genes in order
to confirm regulation by Nrf2 through exposure to different inducers of oxidative
stress.
MOPC12
Xenobiotic metabolism in zebrafish embryos: enzyme activity in early life
stages
B. Schultz, Ecotoxicology; J.C. Otte, BASF SE; D. Vogel, E. Fabian, BASF SE /
Experimental Toxicology and Ecology; E. Salinas, BASF SE
Early life stages of the zebrafish (Danio rerio, zf) are increasingly used as model
organisms for drug discovery, early teratology screening and chemical testing
strategies in (eco-) toxicological assessment (e.g. OECD TG 236; 210; 234). The
applicability domain for zf embryos is still expanding due to the many advantages
of this biological model (for example fast, external, and translucent development)
as well as increasing concern for animal welfare. However, for a well-balanced
understanding and interpretation of a (toxicity-) study outcome, it is essential to
have knowledge about the potential and extent of xenobiotic metabolism in the
system used. Current literature points towards gene activity of several xenobiotic
metabolizing enzymes in very early developmental stages, however, evidence of
enzyme activity is lacking in most cases. In this work the activities of representative
phase I and phase II metabolizing enzymes (glutathione-S-transferase, esterase,
alcohol dehydrogenase, aldehyde dehydrogenase, N-acetyl transferase 1) were
monitored by model substrate transformation using photometric and high pressure
liquid chromatography (HPLC) techniques. Six different stages of zf development
(between 2.5 hours post fertilization (hpf) to 120 hpf), were investigated. Two main
questions were addressed: first, do zf early life stages demonstrate xenobiotic
metabolism in a relevant manner for toxicity testing? And second, does this enzyme
activity significantly differ during ongoing development? Activities above the
methodological level of detection were demonstrated for the enzymes
glutathione-S-transferase (GST) and esterase, respectively in all investigated
developmental stages. The results with other enzyme systems were inconclusive
and methodological difficulties associated with isolating subcellular fractions from
zebrafish embryos are discussed. Overall, zf embryos do possess measurable
xenobiotic metabolism in early life stages.

Biodegradation and Environmental Fate of Chemicals Regulatory Acceptance of Non-Standard Tests (PC)
MOPC13
Biodegradation studies of a series of novel L-Phenylalanine derived Ionic
Liquids by a modified Closed Bottle Test protocol including targeted synthesis
of persistent metabolites
A.E. Jordan, Chemical Sciences; K. Kümmererr, University of Leuphana /
Sustainable Chemistry and Material Resources; A. Haiß, Leuphana University
Lüneburg / Institute for Sustainable Chemistry and Environmental Chemistry; J.
Westphal, Leuphana University Lüneburg / Technology and Management; M.
Spulak, Charles University / Centre for New Antivirals and Antineoplastics,
Department of Inorganic and Organic Chemistry, Faculty of Pharmacy; D.
Coleman, M. Ghavre, Dublin City University; N. Gathergood, Dublin City
University / School of Chemical Sciences
The association of Ionic Liquids (ILs) with green chemistry has increased
substantially over the past decade concurrent with the upsurge in their use in
industrial and academic applications. However, early generations of ILs such as the
butyl-methylimidazolium class, have shown to be recalcitrant to biodegradation,
calling for the need to examine ILs for biodegradability. The biodegradability of
Ionic Liquids has become increasingly more important as a point of characterisation
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of ILs. The biodegradation information obtained allows an insight to be gained into
how an IL will interact with the environment should it ever enter the environment.
The information gained from biodegradation studies also allows for rational design
of performance chemicals and should help prevent the synthesis of persistent
organic pollutants - the “Benign by Design” concept. Examining ILs for
biodegradation is also reinforced by the 10th principle of green chemistry - Design
for Degradation. Biodegradation can be measured by a number of prescribed test
methods including those supported by the Organisation of Economic Co-Operation
and Development (OECD) and the International Organisation for Standardisation
(ISO). Problems that exist in the application of these test methods include that a
chemical can be classified as readily biodegradable yet still persist as an
environmentally persistent metabolite fragment. Modifications to the test methods
allow results to be obtained that were not initially accommodated for. In this
presentation the results of the biodegradation screening of a series of
L-Phenylalanine derived ILs will be presented. Only halide ILs have been screened
so as to remove the variability of biodegradable anions. A modified CBT has been
employed to analyse persistent chemical fragments that do not readily biodegrade
and that are present at the end of the 28 day biodegradation screening.
Comprehensive analysis by LC/MS of the residues remaining in the CBT vessel
post testing to elucidate the structures of persistent metabolite fragments was
conducted. Not all ILs tested gave a persistent fragment and these examples are of
paramount importance for designing next generation ILs as they present a platform
upon which readily/ultimately biodegradable ILs can be designed from. Avoiding
persistent cation/anion fragments as determined by metabolite studies and
employing the identified readily biodegradable building blocks presents a
innovation in IL design.
MOPC14
Investigation into the biodegradability of various hydrocarbon solvents
C. Hughes, Shell International Limited / Shell Health; G.F. Whale, Shell Health /
Shell Health; C. Mead, Ecotoxicology dept
Hydrocarbon solvents are petrochemicals used in a wide range of industrial and
consumer applications globally. These products consist of many different
hydrocarbon constituents and are described as UVCB substances. They are most
commonly derived from the processing of crude oil, but other variaties, such as
synthetic ‘isoalkanes’ and solvents derived by the Fischer-Tropsch, or
‘Gas-to-Liquid’ (GTL) process, also exist. Although different solvents may share
similar peformance properties and be used in similar applications, their
composition varies depending on the origins of the substance. In this presentation
studies have been undertaken to assess whether compositional changes are reflected
in the biodegradability of solvents. The OECD 301 A-F series of tests are currently
used to assess the ready biodegradation of chemicals in freshwater. The results of
these tests are used extensively both within a regulatory context and to support
marketing claims on product biodegradability. However, they have their
limitations, particularly when they are used to assess the biodegradation of complex
and/or poorly water soluble substances. Previous investigations into the
biodegradability of GTL fuel and base oil have highlighted these issues. The 301F
method was identified as better suited for testing GTL products than 301B.
Analysis of vessels at the start and the end of the test indicated that a significant
amount of material was lost by abiotic means in the 301B test. This was attributed
to the aeration stripping the test substance from the water. The 301F test was found
to limit such losses. Based on these findings, the testing of GTL solvents followed a
similar methodology. GTL solvents consist predominantly of n-alkanes and simply
branched isoalkanes. This suggests they would be particularly susceptible to
biodegradation based on the generally accepted view that hydrocarbon classes can
be ranked in the following order of biodegradability: n-alkanes > branched alkanes
> low-molecular-weight aromatics > cyclic alkanes. For comparison purposes a
series of tests was conducted, including hydrocarbon solvents derived by other
means. The results of these studies are used to draw conclusions about the
biodegradability of hydrocarbon solvents relative to one another. In addition, the
challenges associated with measuring biodegradability using the currently accepted
methods are further illuminated.
MOPC15
Removal of pharmaceutical wastewater containing erythromycin under
anaerobic conditions
Z. Cetecioglu, Istanbul Technical University / Environmental Engineering; B. Ince,
Bogazici University / Institute of Environmental Sciences; M. Gros; S.
Rodriguez-Mozaz, Institute for Water Research (ICRA) / Water Quality; D.
Barcelo, IIQAB-CSIC / Institute for Environmental Assessment and Water
Research; D. Orhon, O. Ince, Istanbul Technical University
In this study, the chronic effect and biodegradability characteristics of
erythromycin were assessed under anaerobic conditions. For this purpose a
lab-scale anaerobic sequencing batch reactor was operated in a sequence of
different phases with gradually increasing erythromycin doses of 1,65 – 8,5 mg/L,
for more than five months and conventional parameters such as COD, VFA,
methane generation were monitored with antibiotic concentrations in wastewater
and sludge. Also methanogenic activity of the sludge was determined during
experiments. The results revealed that anaerobic treatment is suitable for
pharmaceutical industry wastewater up to 8,5 mg/L of erythromycin concentration.
8,5 mg/L and more than this concentration has a terminal/lethal effect on the
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microbial community under anaerobic conditions, which caused the inhibition of
substrate/COD utilization and biogas generation and lead to a total collapse of the
reactor. The adverse long-term impact was quite variable for fermenting
heterotrophic and methanogenic fractions of the microbial community based on
changes inflicted on the composition of remaining/residual organic substrate.
MOPC16
Evidence of enhanced degradation of Prometryn in OECD 307 guideline
studies including viable crop root systems
C. Gougoulias, Syngenta Ltd / Product Safety; P. Thomas, CEHTRA SAS /
Ecotoxicology and Risk Assessment; L.H. Hand, Syngenta Limited / Product
Metabolism; I.W. Oliver, Keele University / Physical Geographical Sciences; I.
Bramke, Syngenta Ltd / Product Safety
The environmental fate and behavior of crop protection products (CPPs) in soil is a
key part of the regulatory approval process. It is becoming increasingly clear that
key contributors to microbial degradation present in the field are not represented in
OECD307 guideline studies (i.e. phototrophic soil surface communities and
below-ground communities thriving near roots). This may be part of the reason why
dissipation rates are often faster in the field than in the laboratory. The purpose of
this project was to integrate viable crop-root systems (ryegrass, red clover, hot
pepper) into an OECD307 test system to evaluate any differences in the degradation
of a model pesticide, compared to the ‘bare soil’ OECD307 standard. A second
control was included to account for any impacts of dynamic temperature or
moisture resulting from incubation under a light-dark cycle. Phototrophic soil
surface communities were deliberately excluded. All planted and control systems
were set-up and sampled in triplicate at four time-points after T0. The model
compound, 14C-prometryn, was applied to the soil at field rate. Residues were
extracted using solvent and quantified by LSC, whilst radioactivity in
post-extraction solids, including all plant material, was quantified by combustion
and LSC. Volatiles and CO2 were trapped in NaOH to complete the mass
balance. Extracts were and analyzed by HPLC with radiodetection to quantify the
prometryn concentration. All three chosen crop plants formed and maintained
branched root networks of a healthy appearance for at least 63 days of incubation.
Compared to the OECD307 control, the time taken for 50% dissipation of
prometryn was halved in the systems planted with ryegrass and hot pepper and
reduced by a third in the presence of red clover. No significant uptake of
radioactivity into the plants was observed. Our work shows that the crop-root
networks of different plant groups (monocots, dicots, legumes) are capable of
increasing CPP degradation in closed laboratory systems. Further work will be
required to investigate the effect on other model compounds and reveal how the
microbial communities in laboratory soil systems are altered when crop-root
systems are introduced. Based on our data, greater environmental realism is
conferred by inclusion of crop plant-root systems, which could be of significance
for the environmental risk assessment process.
MOPC17
Comparing laboratory based estimates of dissipation rates for five
pharmaceuticals with in situ dissipation rates
J. Klaminder, Ecology and Environmental Science
Pharmaceuticals included in treated wastewater effluent pose a potential threat to
aquatic ecosystems, as they may affect non-target organisms in recipient waters.
Predictions from laboratory experiments suggest that their dissipation in natural
aquatic systems may last at a time-scale ranging from days to month. To what
extent standardized laboratory assays designed to detect the biodegradability of
chemcials, can be used to predict the dissipation of pharmaceuticals in more
complex natural ecosystems environments are rarely tested. In this study we
conduct a large-scale experiment where we applied five common pharmaceutical
contaminants (Diphenhydramine, Oxazepam, Trimethoprim, Diclofenac and
Hydroxyzine) to two functional aquatic ecosystems, including natural fish and
invertebrates. One of the ecosystems was covered with a tarp to completely remove
photodegradation processes. The main objective was to measure the dissipation
rates of the drugs from the water phase into the food web (fish and invertebrates) or
sediments and compare the results with disspation rates estimated from laboratory
assays. Here, we present for the studied pharmaceuticals; i) in situ dissipation rates;
and ii) quantitative estimates of the relative importance of photo- and microbial
degradation in natural waters. The results are compared with similar estimates
derived from laboratory incubations. Based on our findings, we discuss the ability
to predict the dissipation of pharmaceuticals from aquatic systems using laboratory
assay estimates.
MOPC18
Microbial biomarkers as indicators of biotransformation rate of
isotope-labelled pesticides in soil
K.M. Nowak, RWTH Aachen University / Institute for Environmental Research
Biology V; A. Miltner; S. Andreas, RWTH Aachen University / Institute for
Environmental Research; M. Kästner, Helmholtz centre for environmental research
- UFZ / Department of Environmental Biotechnology
Pesticides as anthropogenic chemicals are of high interest; since they are
deliberately applied in high amounts to soils to support food crop production
Chemicals entering this complex soil system may undergo various turnover
processes. They can be degraded chemically, biologically by microorganisms,
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immobilised in the form of non-extractable residues (NER), volatilised or taken up
by living organisms. Microbial degradation is considered to be the main pathway of
their ultimate detoxification. It is generally known that microorganisms can use C
(and N) from an organic contaminant to synthesise their biomass compounds, for
instance fatty acids (FA) and amino acids (AA). After death, these biomass
compounds can be incorporated into soil organic matter (SOM) forming ultimately
biogenic residues. The extraction of known microbial biomarkers from soil after
addition of C isotope tracer allows an estimation of microbial activity in the
biogeochemical cycling of C. Microbial biomarker analysis is thus also useful in
studying the microbial transformation of labelled pesticides in soil. Therefore, we
investigated biotransformation of 2,4-D, glyphosate and bentazone with the
particular focus on the metabolic incorporation of the isotope label into FA and AA
and their fate in soil over time. 13C-FA and 13C-AA in the living microbial biomass
fraction initially increased, thereafter their contents decreased and a continuous
incorporation of these biomolecules into the non-living SOM pool was observed.
Total amount of the biogenic residues (44% and 21% of 13C6-2,4-D and
13
C315N-glyphosate equivalents) and high mineralization rates of both 2,4-D and
glyphosate (58% and 75% of 13C6-2,4-D and 13C315N-glyphosate equivalents)
suggest that these pesticides were nearly completely biodegraded. However, in the
case of more recalcitrant pesticides like bentazone, the incorporation of C into
microbial biomass, although reported to be very low, cannot be completely
excluded.

Modelling fate & transport of micropollutants: Integration of
engineered wastewater systems & natural water bodies - Blind
spots & challenges ahead (PC)
MOPC19
Advancements in the assessment of micropollutants through the application of
broad-scale "down-the-drain" exposure modelling
K.E. Kapo, R. Vamshi, C.M. Holmes, Waterborne Environmental, Inc.; P.C.
DeLeo, D. Ferrer, American Cleaning Institute
Municipal effluent is a major exposure route for a wide range of “down-the-drain”
chemicals that are treated and discharged to natural water bodies. Exposure models
that focus on estimating concentrations of effluent-associated chemicals
in receiving waters can serve as a valuable screening-level tool for risk assessment
of micropollutants and other potential environmental stressors. In this presentation,
we provide an overview of current developments, advancements and challenges in
“down-the-drain” exposure modelling, with a focus on iSTREEM®, a web-based
model made freely available to the public by the American Cleaning Institute
(www.istreem.org). iSTREEM® provides a means to estimate concentrations of
“down-the-drain” chemicals in effluent, receiving waters, and drinking water
intakes across national and regional scales under mean annual and low (7Q10) flow
conditions. The development and evolution of the iSTREEM® model reflects recent
trends in technical, conceptual and practical aspects of “down-the-drain” exposure
modelling to address current challenges and needs, such as assessment over broad
geographies, incorporation of variability, and geo-referencing of modelling
components. The spatial nature of the model, integrating point locations of facilities
along a hydrologic network, provides a powerful framework to assess
environmental risk in a spatial context. To enhance transparency and interpretation
of the iSTREEM® model, a case study was conducted comparing national
distributions of modelled concentrations of a variety of “down-the-drain” consumer
product ingredients to available monitoring data at comparable flow conditions.
The iSTREEM® model yielded generally conservative exposure estimates, which
can be used to construct a conservative estimation of the distribution of chemical
concentrations for effluents and streams. Recent technical enhancements and the
expanding applications of iSTREEM® will be overviewed, as well as characteristics
of iSTREEM® in the context of other current “down-the-drain” models. Enhancing
understanding, accessibility and collaboration across the modeling landscape
provides opportunity to expand and improve upon individual models and increase
their acceptance as a decision-support tool.
MOPC20
Towards spatially smart abatement of human pharmaceuticals in surface
waters: defining impact of sewage treatment plants on susceptible functions
L. Coppens, KWR Watercycle Research Institute; A. van Wezel, KWR Watercycle
Research Institute / Chemical Water Quality and Health
For pharmaceuticals, sewage treatment plants (STPs) are a major point of entry to
surface waters. The receiving waters provide vital functions. Modeling the impact
of STPs on susceptible functions of the surface water system allows for a spatially
smart implementation of abatement options at or in the service area of STPs. This
study was performed on a nation-wide scale for the Netherlands; 345 Dutch STPs
and 9 rivers from neighboring countries were included as emission points and 2.511
surface water units (SWUs) represent physical parts of the Dutch surface water
network. Modeling was performed for two extreme discharge conditions.
Monitoring data of 7 locations along the Rhine and the Meuse fall mostly within the
range of modeled concentrations. Half of the abstracted volume of raw water for
drinking water production, and a quarter of the Natura 2000 areas hosted by the
surface waters, are influenced by STPs at low discharge. The vast majority of the
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total impact via all Dutch STPs during both discharge conditions can be attributed
to only 19% of the STPs with regard to the drinking water function, and 39% with
regard to the Natura 2000 function. In conclusion, attributing water treatment
technologies to STPs as one of the possible measures to improve water quality and
protect susceptible functions can be done in a spatially smart and cost-effective
way, using consumption-based detailed hydrological modeling.
MOPC21
Modeling and Monte Carlo sensitivity analysis of 8 pharmaceuticals'
occurrence in the Llobregat River (NE Spain)
Z. Banjac, CSIC / IDAEA Environmental Chemistry; A. Ginebreda, CSIC Spanish National Research Council / Department of Enviromental Sciences; R.
Marcé, Catalan Institute for Water Research (ICRA) / Resources and Ecosystems;
L. Boithias, Catalan Institute for Water Research ICRA; D. Barcelo, IIQAB-CSIC /
Institute for Environmental Assessment and Water Research
Modeling and Monte Carlo sensitivity analysis of 8 pharmaceuticals'
occurence in the Llobregat river Zoran Banjac1, Antoni Ginebreda1, Rafael
Marcé2, Laurie Boithias2, Damiá Barceló1, 2 1 Institute of Environmental
Assessment and Water Research (IDAEA-CSIC), Department of Environmental
Chemistry, 08034 Barcelona, Spain 2 Catalan Institute for Water Research (ICRA),
Girona, Spain Keywords Uncertainty analysis, Pharmaceuticals, Modeling, Monte
Carlo analysis The objective of the ongoing research is to model the environmental
occurrence of some representative pharmaceuticals (Diclofenac, Ibuprofen,
Ketoprofen, Naproxen, Azitromycin, Acetaminophen, Diltiazem and Valsartan) in
the Llobregat basin and to assess its sensitivity respect to some of the parameters
used. The model was constructed on the basis of the steady-state equations
describing the fate of the pharmaceuticals in rivers and waste water treatment plants
(WWTPs) with the aid of programming which was used for more efficient Monte
Carlo uncertainty analysis. Simulation outputs are statistical distributions of
predicted environmental concentrations (PECs) for each river stretch. In order to
validate the model results were compared with the experimental data from the
project SCARCE Consolider.On the other hand we have estimated the sensitivity of
the parameters used in the model by calculation of the corresponding sensitivity
coefficients defined as CVPEC/CVx where CV are the coefficients of variation, X the
parameters drug consumption. Parameters are: (M), waste water plant removal
(Rwwtp), linear velocity of the river (v), river flow (Q), hydraulic residence time
(HRT), in stream removal (k) and predicted environmental concentrations (PECs).
In order to get more precise estimation the sensitivity analysis is conducted for all
stretches of the river. Predicted environmental concentrations are in good order of
magnitude with reported measured concentrations(ng/L). Sensitivity analysis
shows that removal in WWTPs is the most sensitive parameter in the modeling of
pharmaceuticals fate in rivers and WWTPs. References Osorio, V., R. Marcé, et al.
(2012). "Occurrence and modeling of pharmaceuticals on a sewage-impacted
Mediterranean river and their dynamics under different hydrological conditions."
Science of The Total Environment 440(0): 3-13.
MOPC22
Sources of uncertainty in modelling pharmaceuticals at the basin scale: an
inventory across engineered and natural systems
R. Marcé, Catalan Institute for Water Research (ICRA) / Resources and
Ecosystems; L. Boithias, Catalan Institute for Water Research ICRA; l. corominas,
ICRA; L. Bosch, S. Gabarrón, Catalan Institute for Water Research ICRA; A.
Ginebreda, CSIC - Spanish National Research Council / Department of
Enviromental Sciences; V. Acuña, RiE; M. Petrovic, ICRA; D. Barcelo,
IIQAB-CSIC / Institute for Environmental Assessment and Water Research; s.
sabater, Universitat de Girona
During the last years, increasing interest has gone into chemical fate and transport
models for the assessment of chemical concentrations throughout WWTP and into
receiving freshwater ecosystems to assist decision-making. These models allow
interpreting measured data, extrapolate to new situations, and evaluate proposed
solutions for pollution issues. However, the modelling micro-pollutant research
community faces a fundamental challenge: the wide range of chemicals to be
considered and the emergent nature of most of them imply that few data are
available to feed the models. As a result, a high degree of uncertainty is still
associated with model outcomes, compromising both the heuristic knowledge
gained from the modelling exercise and the potential management decisions based
on the model results. Here, we assess the main sources of uncertainty in the
modelling of micro-pollutants concentration across engineered-natural coupled
systems, using a humanized basin in NE Spain as a paradigmatic case study. The
Llobregat River Basin includes more than 40 WWTPs that discharge in the
associated river network, which is a heterogeneous mosaic comprising river reaches
from near pristine to highly impacted status. We built a parsimonious model aimed
to predict the concentration of 10 pharmaceuticals of human use along the river
network considering the following processes: 1) the apparent human consumption
of the pharmaceuticals and the load received by WWTPs; 2) the removal of
pharmaceuticals in the WWTPs and the load from the effluents to the river; and 3)
the apparent in-stream removal during transport along the river network. We
assessed the uncertainty of the predicted river concentration arising from the
different terms of the model considering the most likely distribution of the values
for the different parameters considered in each modelled process. Those
distributions were built by mining literature and databases, inverse modelling
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approaches, and formulating new empirical relationships for the removal of
pollutants in WWTPs with varying technology. The results showed that while the
modelling approach seems a suitable tool to advance science and management with
the information already available, relevant research topics must be addressed in the
following years to reduce the uncertainty of the outcomes. In particular, the
uncertainty analysis pointed to the fate of pollutants in WWTP as one of the main
sources of model ambiguity.

Impact of statistical methods used in ecotoxicological studies
on regulatory decisions (PC)
MOPC25
Comparison of Models for Analyzing Ecotoxicity Studies
C. Teel, DuPont / Applied Statistics; J.W. Green, DuPont / Applied Statistics Group
Several alternative statistical models for analysis of mollusc fecundity, fish early
life stage mortality and size, and non-target plant emergence and growth will be
compared using a collection of statistical tools appropriate for modeling many
ecotoxicity studies. For mollusc fecundity, gamma-Poisson Bayesian models with
several alternative underlying concentration-response shapes are compared to one
another as well as to several non-Bayesian models with normal error structure. For
quantal data (ELS mortality and seedling emergence), quantal regression models
with Poisson or negative binomial error structure are compared to probit and
non-linear regression models based on proportions. For continuous responses (e.g.,
size, growth rate), non-linear models with alternative concentration-response
shapes and different ways to capture heterogeneous variances are contrasted.
Comparisons are made with datasets from guideline laboratory studies and from
simulations where the true ECx values are known. General methods for comparing
approaches to modeling of ecotoxicity studies are provided and assessed for utility.
The relationship between experimental design and model choice will also be
explored. The possibility that no suitable regression model can be found will be
quantified along with alternative approaches to handle such data
MOPC26
Ecotoxicology is not normal!
E. Szöcs, Institute for Environmental Sciences; R.B. Schaefer, University Koblenz
Landau / Institute for Environmental Sciences
Ecotoxicologists perform various kinds of experiments yielding to different types
of data often with very small sample sizes and usually not normally distributed.
Such data are in most cases analysed with traditional data analysis methods based
on the normal distribution. Therefore, they try to transform their data to meet these
assumptions and if this fails they refer to non-parametric approaches. Generalized
Linear Models (GLM) can fit various types of distributions to data, making a
transformation obsolete. However, GLMs are rarely used in ecotoxicology. We
simulated two types of data: counts and proportions mimicking data that
ecotoxicologists often encounter. We compared models assuming a normal
distribution after data transformations (log(Ax +1) for count data and arcsine square
root for binomial data) with GLM of appropriate distributions in terms of statistical
power and Type-I error. We tested for effects using Likehood-Ratio-Tests (LRT), F
tests parametric bootstrap of these models and a non-parametric approach
(Kruskal-Wallis-Test). For extreme sample sizes (N = 3) and count data we found
that normal and negative binomial models showed similar performances. However,
with increasing samples sizes GLM showed higher power. LRT did not perform
well for low sample sizes and parametric bootstrap maintained an appropriate error
level. We note, that in our simulation setup (50% reduction in abundance due to
treatment) the power was very low for N = 3 (< 50% for models with appropriate
error level), which is a common sample size in mesocosm experiments. For
binomial data the binomial GLM showed the highest power when sample sizes
were extremely low. However, the differences vanished quickly with increasing
samples sizes. The non-parametric Kruskal-Wallis test showed low power and was
very conservative, especially with small sample sizes. Low replicated experiments
are common in ecotoxicology. The power when analysing these should not be
further constrained through the use of models not fitting to the data. GLMs provide
equal or better statistical properties then models based on data transformations and
fit to various types of data without the need of transformations. Our results may also
extend to the multivariate case, where recently GLMs for multivariate data have
been proposed as alternative to ordination methods. Ecotoxicologist should include
GLMs into their statistical toolbox and update the respective statistical guidelines.
MOPC27
Data Should NOT be Normalized to the Control for Analysis
J.W. Green, DuPont / Applied Statistics Group
A technique common in the analysis of some ecotoxicity studies is to normalize
data in treatment groups to the control. In the case of quantal data (e.g., mortality,
emergence, hatching), the method for doing this is sometimes referred to as
Abbott’s formula. The original purpose of this method was to adjust mortality data
for background incidence. When this idea was first proposed in 1925, most
statistical analysis was done manually, so there was a need for simple numerical
calculation methods. It has also been used for continuous responses, where the
object is to estimate the concentration at which a specified percent effect relative to
the control mean response occurs. In this situation, there is no need to adjust for
470

background and the primary purpose in normalizing to the control is to modify the
data so that a probit analysis (which assumes quantal data) software package can be
used. Better ways to take background mortality into account or model continuous
responses have been known for several decades and software is widely available to
carry out these alternative methods. It will be proved not only is the analysis of
normalized data theoretically unsound and unnecessary, but is misleading. In the
context of several types of guideline studies, it will be shown that ECx estimates
from analysis of normalized data (quantal or continuous) can over- or
under-estimate the true value by a large factor when other readily available
approaches provide accurate estimates.
MOPC28
Considerations in selecting endpoints from ecotoxicity tests: An example using
algae and cyanobacteria
J.P. Staveley, Exponent
Regulatory authorities are increasingly looking to make decisions based on an
EC05 or EC10 endpoint, perhaps due to wide-spread criticisms of the NOEC.
However, it is important to recognize the types of data suitable for ECx approaches,
including understanding the limitations of the study design and the variability in the
selected response parameter. In the U.S., harmonized test guidelines for pesticides
and industrial chemicals for toxicity testing with algae and cyanobacteria include
the EC50 and the NOEC as test endpoints, and state that if the NOEC cannot be
determined, the EC05 is used instead. A meta-analysis of toxicity test data for algae
and cyanobacteria was conducted to examine the inherent variability in the test
design and the validity of a 5% effect measure. Three species of microalgae and one
species of cyanobacteria were included in the analysis. The coefficient of variation
(CV) and standard error (SE) were calculated for the following growth paramters at
96 hours: yield, area under the growth curve (AUGC), and growth rate. The analysis
indicated that the CV varies depending on the growth parameter and is often greater
than 5%. For growth rate, the control CV can be expected to be 3%–7%, while for
yield and AUGC, it can be expected to be 10%–20%. For cyanobacteria, these
values are even greater. The measure of variability is reduced when based on SE,
which accounts for the number of replicates, but is still not consistently below 5%.
There are conceptual, statistical, and risk assessment reasons why the EC05 is not
an appropriate endpoint for toxicity tests with algae and cyanobacteria. Concerning
the statistical reasons, the results from this analysis indicate that it is not possible to
reliably distinguish the effects of test substances from the control on growth
responses of algae at a 5% level, and this level is even greater for cyanobacteria.
The analysis confirms the contention that the appropriate value of the ECx for use in
risk assessment will vary depending on the test species, measurement parameter,
and test design. The path away from use of the NOEC will require a similar
evaluation for all types of ecotoxicity tests, rather than an arbitrary assumption that
an EC05 (or other ECx) is suitable in its place. The use of the ECx requires a
decision on what value of “x” is both biologically and statistically significant.
MOPC29
Environmental risk assessment of diclofenac: roots of uncertainty
H. Serra; J. Garric, Irstea Lyon
In 2013, diclofenac was added to the watch list for emerging pollutants under the
Water Framework Directive in order to gather sufficient information on its
occurrence in european rivers. Indeed, concern arose from studies showing adverse
effects in trout tissues at the low µg/L. Therefore, we reviewed 24 studies that
assessed diclofenac chronic effects on freshwater species (classical and biomarker
endpoints) and we propose an environmental risk assessment based on the risk
quotient method (ratio PEC/PNEC). The PEC was calculated following the
guideline for ERA of medicinal products for human use, whereas the PNEC was
derived following the Technical Guidance Document (TGD) of ECHA. Our work
aims at assessing the impact on risk assessment outcome of (i) the method used to
derive the PNEC (species sensitivity distribution, SSD, or assessment factor, AF)
and (ii) choice of the dataset (with or without biomarker results), in order to
illustrate current hurdles in ERA procedures. Considering all data, the ERA
outcome depends on the method used to derive the PNEC. The RQ is above 1
(RQ=7,5) with the PNECAF, whereas it is below 1 (RQ=0,5 [0.04;3.7]) with
PNECSSD, although showing a huge confident interval (CI) which includes 1. In
contrast, without biomarker results, the RQ is below 1, irrespectively from the
method used. Biomarkers orientate clearly the regulatory decision for diclofenac.
According to ECHA TGD, biomarkers should be “toxicologically relevant in term
of population dynamics”. However, only 2/7 studies investigated concomitantly
biomarkers and classical endpoints. Some biomarkers lacked of specificity (e.g.
oxidative stress) and displayed no clear dose-dependent effect. Furthermore, we
identified discrepancies in protocol design regarding histology findings (4/7
studies, e.g. grade of severity), impeding direct comparison of results. Overall, our
analysis illustrates known issues related to ERA procedures such as the influence on
regulatory decision of the method for PNEC derivation and the choice of dataset.
The SSD provides a CI and seems more robust, whereas the use of AF is more
protective and can be applied in case of few data. Biomarkers have attractive
features, however, this case study highlights a need for a quality assurance for
measurement of biomarker (e.g. standard protocol) and for biological linkage with
higher level changes (e.g. using a suite of endpoints) in order to promote their use
for regulatory purposes.
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MOPC30
How to obtain robust data from aquatic higher tier studies: lessons learned
P. Lopez-Mancisidor, Dow Agro Sciences LLC / Ecotoxicology; G. Meregalli,
Dow AgroSciences Italia srl / Regulatory Sces & Government Aff.; N. Poletika,
Dow Agrosciences / RSGAACES; I. Barber, Dow Agrosciences
The aim of this study was to re-evaluate 8 micro-/mesocosm studies in order to
assess the reliability of the results to be used for the derivation of RACs based on
the ecological threshold option (ETO-RAC) and/or the ecological recovery option
(ERO-RAC) to be used during the registration procedure for pesticides in the EU.
The Minimum Detectable Differences (MDD) calculation was selected as the
statistical tool to evaluate the reliability of the endpoints derived from these studies
following the recomendations of the new EFSA Aquatic Guidance Document
(AGD) and Brock et al. (2014).The results and conclusions derived from this
re-evaluation will be used to make recommendations for the design of further
micro-/mesocosm experiments. The results obtained in the re-evaluation of the
results obtained from the different micro-/mesocosm studies showed an acceptable
robutness in some of them, however for some taxa (especially for some
macroinvertebrates) the MDDabu values are above 100% and no clear treatment
related effects could be determined because of the low power of the analysis. For
one of the insecticides, the NOEC derived for Chaoborus spp. differs between the
three studies available and the calculated MDDabu values can be used to determine
which is the most reliable NOEC to be used in the risk assessment. It can be
concluded that special attention should be taken during the pretreatment period to
try to avoid the variability amongst the replicates that can affect the robutness of the
data obtained. Other factors that should be taken into account during the design of
the experiment is the sampling methodology for macroinvertebrates and emerged
insects to try to optimise the number of individuals sampled. These conclusions are
in line with those stated in Brock et al. (2014) and can determine the reliability of
these studies for the derivation of the Regulatory Acceptable Concentrations.

Fracking and spills: Environmental risk assessment of oil and
gas exploration activities (PC)
MOPC31
Impact of fracking on ambient PAH levels in a rural community
L.B. Paulik, C.E. Donald, B. Smith, Oregon State University / Environmental and
Molecular Toxicology; L.G. Tidwell, Oregon State University / Environmental
Molecular Toxicology; K.A. Hobbie, Oregon State University / Environmental
Molecular and Toxicology; L. Kincl, Oregon State University / College of Public
Health and Human Sciences; E. Haynes, University of Cincinnati College of
Medicine / Department of Environmental Health; K.A. Anderson, Oregon State
University / Environmental Molecular Toxicology
Unconventional natural gas drilling, or “fracking,” has increased rapidly in the U.S.
in recent years. Coupled with a lack of regulation, this has raised concern about
environmental and health impacts. To address this, passive air samplers were
deployed in a rural Ohio community that has been heavily impacted by fracking.
Trained landowners mailed samplers to Oregon State University, where they were
analyzed for 62 polycyclic aromatic hydrocarbons (PAHs). Data were grouped
based on distance from the sampler to the closest active fracking well. Three
distance groups were created, with the “close” group < 0.1 from an active well, the
“middle” group from 0.1 to 1.0 mile from an active well, and the “far” group >1.0
mile from an active well. Average PAH levels increased as samplers got closer to
active wells. Sourcing ratios indicated that PAHs measured in samplers in the close
group were predominantly petrogenic, while PAHs had a stronger pyrogenic
signature as samplers moved farther from active wells. Quantitative human health
risk assessments estimated the excess lifetime cancer risks (ELCRs) associated with
exposure to measured PAH levels. For a maximum residential exposure of 24
hours/day, the ELCR decreased from to 262 to 176 in a million when moving from
the close to far group. All ELCRs were above the level that the U.S. EPA considers
acceptable. This work suggests that fracking activity could be contributing
significantly to the ambient PAH load, at levels that are relevant to human health.
MOPC32
Identification and assessment of compounds contributing to acute toxicity of
Oil Sands process affected water
G. Morandi, University of Saskatchewan / Department of Veterinary and
Biomedical Sciences and Toxicology Centre; S.B. Wiseman, University of
Saskatchewan / Toxicology Centre; k. zhang, University of Alberta; A. dos Santos
Pereira, University of Alberta / Division of Analytical and Environmental
Toxicology; R. Martin, Stockholm University / DIV OF ANALYTICAL AND
ENVIONMENTAL TOXICOLOGY DEPARTMENT OF LABORATORY
MEDICINE AND PATHOLOGY; J.P. Giesy, University of Saskatchewan /
Toxicology Center
Oil Sands process-affected water (OSPW) produced during the extraction of
bitumen in the surface-mining Oil Sands industry in Alberta, Canada, is acutely and
chronicly toxic to aquatic organisms. It is known that organic compounds that are
dissolved in the OSPW are responsible for most toxic effects, but knowledge of the
specific chemicals that cause this toxicity, or the associated mechanism(s) of
toxicity, is limited. Using a top-down approach, a spreadsheet model has been
developed to predict the acute toxicity of the organic fraction of OSPW to early-life
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stages of fathead minnow (Pimephales promelas). Mixture composition and the
concentration of individual mass fractions is characterized by use of linear ion trap
(orbitrap) ultrahigh resolution mass spectrometry. Measured octanol- water
partition coefficients (log kow) are established by polydimethylsiloxane
(PDMS)-coated stir bar sorptive extraction. A narcosis mode of action is assumed
and the target-lipid model of Di Toro et al., 2000 is applied for toxicity predictions
of individual mass fractions. The toxicity of the whole mixture is predicted
assuming concentration addition of the individual mass fractions. The predicted
toxicity of the organic fraction of OSPW was compared to the observed toxicity
from in-lab 96-hr assays of embryo lethality. Predictions compared well with
measured acute toxicity and highlights the usefulness of this spreadsheet model for
predicting the acute toxicity of the organic fraction of OSPW to embryos of Fathead
minnow. Using a bioassay-effect directed analysis, we have identified fractions of
OSPW organics which have acute toxicity. Accuracy of this model to predict the
toxicity of acutely toxic fractions of OSPW organics was within 45% of the
measured values and within the 95% CI of the measured dose-response
relationship.
MOPC33
Substitution of hazardous offshore chemicals in UK waters: an evaluation of
their use and discharge from 2000 to 2012
M. La Vedrine, Cefas Lowestoft Laboratory / Chemical Assessment Team; D.
Sheahan, R. Gioia, B. Rowles, S. Kroeger, C. Phillips, Cefas; M. Kirby,
The offshore oil and gas industry will use and discharge large quantities of
chemicals into the marine environment during operational activities, with some of
those chemicals considered hazardous. Chemical substitution, as part of the
environmental regulatory regime, has been advocated as a simple and effective tool
to reduce hazardous discharges. In 2007 the UK National Plan was introduced, to
prioritise into four groups and subsequently phase out in stages the most hazardous
substances used and discharged during offshore oil and gas operations. Level 1
substances categorised for phase out in 2010 were virtually eliminated from
discharge between 2006 and 2012 and there was a significant decline in discharge
of substances at Level 2 to 4 over the same period. The discharge of substitutable
substances had been reduced to less than 5 tonnes at most production installations
by 2012. More than 91% of this discharge is contributed by corrosion inhibitor,
scale inhibitor, demulsifier and water clarifier formulations. The discharge of
corrosion inhibitors accounted for the largest contribution to UK National Plan
Level 2 substitutable substance discharges, and they appear to be the type of
product with the fewest options found for substitution. This implies that a finite
discharge of substances from these groups will continue to require formal
justification beyond the target date, as occurred for Level 1 substances after the
2010 target date. The overall figures for substitutable substance discharges from
2006 to 2012 suggest that the introduction of the UK National plan with
prioritisation of substances for substitution and ongoing encouragement of
operators and, indirectly, suppliers to work towards reduction goals for
substitutable substances is resulting in a reduction in discharges and contributing to
their ultimate phase out. The next few years will be particularly challenging as the
deadline for the phase-out of discharges of substitutable substances included in
OSPAR Recommendation, 2006/3 is 1 January 2017 and, in addition, by 2018 all
chemical substances used offshore will need to have been registered under REACH.
Our work illustrates the benefits of a prioritised strategy for chemical substitution.
A continuing dialogue with the regulator, offshore operators and suppliers will be
essential to ensure that alternative technical solutions are trialled and options for
substitution are investigated at the earliest stage.

Scales and interactions in community and ecosystem
ecotoxicology (PC)
TUPC01
How food web interactions and toxic stress combine to affect biodiversity
D. Kulkarni, Laboratory of Environmental Ecosystem Ecology; C. Melian, Swiss
Federal Institute of Aquatic Science and Technology Eawag / Center for Ecology
Evolution and Biogeochemistry; F. De Laender, Université de Namur ASBL /
Laboratory of Environmental Ecosystem Ecology
Biodiversity is an important indicator of community structure and a predictor of
ecosystem functioning. Chemicals have the potential to affect biodiversity of key
trophic levels such as primary producers and consumers but if and how these effects
propagate in ecosystems through food web interactions (top-down and bottom-up
processes) is unknown. We extended a recently developed community model, that
considers both intra and interspecific tolerance variability to describe toxic effects
on relative species abundances within a larger metacommunity, to multitrophic
communities to investigate how toxicity-induced biodiversity effects propagate in
food webs. Within the model, a zooplankton community (trophic level 2) interacts
with the phytoplankton community (trophic level 1) through grazing. We simulated
species abundances at different connectance values and toxicity profiles for an
initial population of 50 predators and 50 prey for two toxicants respectively- an
insecticide, that affects only the zooplankton community, and a herbicide that only
affects the phytoplankton community. We also carried out a literature review for
studies dealing with the reciprocal effects of predator and prey diversity on prey and
predator diversity respectively using the search terms predator, prey, aquatic,
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diversity using the ISI web of Science database. A synthesis of observed literature
data was compared to model predictions. At lower connectance values, a
toxicant-induced reduction in predator diversity led to increased prey diversity
while a toxicant-induced reduction in prey diversity led to reduced predator
diversity. Effects at higher connectance values were less pronounced compared to
those at lower connectance values. Top-down and bottom-up cascading effects of
predator and prey diversity have been documented in scientific literature. While a
decrease in predator diversity leads to a clear increase in prey diversity, a decrease
in prey diversity is shown to have both positive and negative effects. Our model can
explain the top-down effects of predator diversity as well as the negative bottom-up
effects of prey diversity. We conclude that food web interactions under toxic stress
significantly contribute to changes in plankton biodiversity and these changes are
more pronounced at low connectance values.
TUPC02
Effects of intra- and interspecific competition on the sensitivity of Daphnia
magna populations to the fungicide carbendazim
A. Del Arco, UNIVERSITY OF JAÉN / ANIMAL BIOLOGY PLANT BIOLOGY
AND ECOLOGY; P. van den Brink, AlterraWageningen UR / Aquatic Ecology
and Water Quality Management Group b Alterra; A. Rico, Wageningen University
/ Environmental Risk Assessment
The Ecological Risk Assessment (ERA) of pesticides is based on information
obtained from single-species toxicity tests in which ecological interactions (i.e.,
competition, predation) are not take into account. This poses a challenge for the
extrapolation of this data to protect populations under field conditions. It is
expected that competition (intra- and interspecific) will result in additional stress,
thus resulting in an increase of the sensitivity of aquatic populations to toxicants. In
order to test this hypothesis, an experiment with five levels of competition (i.e.,
control, medium and high intraspecific competition, medium and high interspecific
competition) and four carbendazim (i.e., control, low, medium and high exposure
concentrations) treatments was set-up. This experiment aimed to assess the effects
of carbendazim on the population dynamics of the crustacean Daphnia magna
under different competition levels. The competition was established based on algal
food availability, using different D. magna densities for the intraspecific
competition, and Brachionus calyciflorus as competing species for the interspecific
competition. The experiment was performed in glass jars (1.5 L volume) under
controlled laboratory conditions, and consisted of a pre-treatment period of 4-days,
in which competition was allowed to occur, and a 21-day exposure period. Results
of these experiments showed no statistically significant differences owing to
combined effects of carbendazim and competition. However, species interactions
resulted in noticeable effects when comparing the corresponding D. magna EC50
values. Such effect triggered a different response under intraspecific and
interspecific competition. While intraspecific competition slightly increased the
sensitivity of D. magna, as it was expected, interspecific competition seemed to
reduce it. The later response was most likely related to an indirect effect explained
by the alleviation of the food limitation stress caused by the grazing of D. magna
over B. calyciflorus. These diverse responses point out the complexity of
populations responses when ecological interactions are given weight. In conclusion,
competition effects are not easy to classify, but experiments suggest that they play
an important role in defining population-level effects of pesticides. Hence, more
studies are needed to better characterize ecological interactions before they are
included in future ERAs.
TUPC03
Combined effects of temperature and zinc on a microcosm freshwater
community
D. Van de Perre, Ghent University Laboratory of Environmental Toxicology and
Aquatic Ecology / GhEnToxLab; F. De Laender, Université de Namur ASBL /
Laboratory of Environmental Ecosystem Ecology; I. Roessink, Alterra; P.J. van den
Brink, Alterra and Wageningen University; C. Janssen, University of Ghent /
Laboratory of Environmental Toxicology and Aquatic Ecology GhEnToxLab unit;
K.A. De Schamphelaere, Ghent University (UGent) / Laboratory for
Environmental Toxicology and Aquatic Ecology GhEnToxLab unit
During the last decades the earth’s climate has changed rapidly by human activity.
Several studies have already investigated the effect of global warming on aquatic
communities. However, most studies have so far focused on the effects of single
stressors, while in nature multiple stressors are usually present simultaneously.
Predicting and understanding the consequences of global warming on aquatic
populations and communities are a primary goal of ecotoxicological research. The
main objective of this study was to assess the combined effect of temperature and
zinc on an aquatic community. An indoor freshwater microcosm experiment was
conducted in which temperature (natural conditions: 16-19°C, global warming
prospective: 21-24°C) and zinc (control, 75 µg/l & 300 µg/l) were varied in a full
2x3 factorial design. During the experiment general water quality (Total P,
dissolved P, NO3, NO2, NH4, DOC, DIC, pH, hardness, BOD5 and O2) and plankton
abundance (phytoplankton, protozooplankton and zooplankton) community
composition were recorded weekly, starting the day before the start of the
treatment. Interactive effects between the different stressors on the endpoints were
determined by comparing observed values with values predicted with the
independent action model. The significance of the interactions (three-way and
two-way) and the main effects were tested by using ANOVA’s (three and two-way)
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on log-transformed observed data. By evaluating the combined and interactive
effects of temperature and zinc on a freshwater microcosm community, it can be
concluded that there are significant interactions between the stressors for the
different plankton groups. Temperature and zinc are both affecting the primary
producers while the zooplankton are mainly affected by zinc. Significant
antagonistic interactions between temperature and zinc were observed from 3
weeks of exposure and later for total chlorophyll. Primary producers and the
zooplankton community in this study were not more vulnerable to zinc stress at
warmer temperatures. However, higher temperatures seem to alter the structural
effect zinc has on the community.
TUPC04
Spatially-explicit individual-based models of competition: impact of stress on
resilience
h. baveco, Environmental Risk Assessment Team; A. Focks, Alterra Wageningen
University and Research Centre / Ecotoxicology Environmental Risk Assessment
Team; F. De Laender, Université de Namur ASBL / Laboratory of Environmental
Ecosystem Ecology; M. Trijau, Institut de Radioprotection et de Sûreté Nucléaire;
P.J. van den Brink, Alterra and Wageningen University
When competition leads to additional mortality, and the mortality scales with the
density of competitors, stability characteristics of individual-based models (IBMs)
of competition can be approximated by classical Lotka-Volterra models. From
theoretical analyses, it is known that possible outcomes are competitive exclusion,
coexistence or bi-stability (dependence on initial conditions). In the Chimera
project, we coupled IBMs for Asellus aquaticus and Gammarus pulex, added
competition terms to each, and studied the impact of chronic and pulsed stress on
population stability and recovery. We investigated a spatially uniform system, and a
system with a spatial gradient or seasonal variation in the background mortality rate
of one of the species. We found that in a spatially uniform system, chronic stress
could modify the outcome of competition, and shift the balance towards dominance
of the insensitive species. With a spatial gradient including a range of values for
which bi-stability would be expected, we observed that these local conditions were
reflected by local densities only at very low rates of movement. Only then, a
relatively clear boundary was observed between areas where either species was
dominant, where coexistence occurred, or where bi-stability occurred. At realistic
movement rates species tended to be present at locations where they (based on local
conditions) were predicted to be outcompeted, causing a lowered competitor
density at these locations. Results obtained for uniform systems may explain the
observed impact of competition on recovery in experimental systems. For spatial
and seasonal systems, model results indicate that the underlying local dominance
outcome is not always reflected by local density. Several other typical patterns in
the dynamics after a stress pulse were observed. For example, a reduction of the
competitor population could lead to a huge increase of the outcompeted species’
population size, thus temporarily reversing the trend for this species of being on its
way to extinction. Also, in systems with an environmental gradient leading to
bi-stability, densities were not likely to return to their exact pre-stress value after a
single stress pulse. We catalogued all possible dynamics and outlined the
implications for chemical risk assessment. Acknowledgement – The Chimera
project is financed by the Long Range Initiative of CEFIC (www.cefic-lri.org)
(project code: LRI-ECO19)
TUPC05
Long-term effects of the fungicide pyrimethanil on aquatic primary producers
in macrophyte-dominated outdoor mesocosms in two European ecoregions
R. Mueller, Goethe-University, Institute of Occupational, Social and
Environmental Medicine / Aquatic Organisms and Ecosystems; C. Shinn,
IMAR-Marine and Environmental Research Centre / Laboratoire Evolution et
Diversité Biologique; M. Moreira-Santos, University of Coimbra, IMAR–CMA /
Department of Life Sciences; R. Ribiero, University of Coimbra
Differences of environmental (including climatic) conditions in specific ecoregions
are recently being considered in the European environmental risk assessment of
pesticides, although empirical data supporting sound ecoregion-specific
ecotoxicological evaluations are scarce. To shed new light on ecotoxicological
pesticide effects on aquatic communities across different ecoregions, the model
pollutant pyrimethanil (fungicide) was tested in an outdoor mesocosm study with
macrophyte-dominated communities in the European "South" (Portugal) and
"Centre" (Germany) regulatory zones. Phytoplankton indicators monitored over 12
months indicated a low risk of the fungicide (0.73 or 0.77 mg pyrimethanil L-1,
single application) for phytoplankton functioning. However, growth of key
structural macroalgae and macrophytes were affected by the fungicide and negative
effects occurred especially in the Central zone experiment. Effects of pyrimethanil
on primary producers in macrophyte-dominated mesocosm communities were not
detected earlier than approximately nine months post single pyrimethanil
application. The presence or absence of such extremely long-lasting pyrimethanil
effects depends on the species, competitive situation, and ecoregion-specific
physico-chemical environment. The present findings suggest that a better
understanding of both direct and indirect effects of fungicide pollution on aquatic
flora in two European ecoregions helps to consolidate environmental risk
assessment of pesticides in specific regulatory zones.
TUPC06
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Predicting effects of wastewater stressors on river ecosystems
A. Franco, Unilever / Safety and Environmental Assurance Centre; N. Furmanski,
Unilever / Direction du Développement et de la Prospective
Current regulatory practice for chemical risk assessment lacks ecological realism
and does not provide sufficient information on the potential ecological impact
caused by chemical exposure. This is particularly problematic in heavily stressed
river ecosystems receiving direct discharges of untreated wastewater. Ecological
effect models have been proposed to better extrapolate responses observed on
individuals in laboratory ecotoxicological tests to effects on populations and
communities in complex, multistressed environments. However, the application of
ecological models to improve the risk assessment of down-the-drain chemicals such
as ingredients of home and personal care products remains largely unexplored. Here
we present case studies using two ecological models of different complexity to
predict changes in community composition and dynamics caused by wastewater
stressors: The first case study presented is a conceptual model based on species
sensitivity distribution applied to the South Elkhorn Creek (Kentucky, US) to
predict changes in community composition downstream of wastewater outfalls. The
second model tested is the process-based, integrated fate and effect model
AQUATOX, applied to the Rivers Thames (UK) and Po (Italy). The objective of
the work was to review available biomonitoring data needed to develop ecological
scenarios and models and to present the learning form the case studies and discuss
research priorities. Different aspects of ecological realism such as the consideration
of multiple wastewater stressors or the consequence of food web interactions on
community dynamics are best addressed by fit-for-purpose models. Both
appraoches presented illustrated that modelling ecological communities require
detailed biomonitoring data for parameterisation and testing. Such datasets are
scarce for river ecosystems but are critical to better understanding and defining the
ecological status and traits (or species) that are most sensitive to chemical stressors
in different ecological scenarios. Given the complexity of ecosystem level
interactions and the resource limitations to develop and test modelling approaches,
ecological scenarios at higher risk need to be prioritised for further analysis based
on both exposure and ecological considerations.

Rational design of chemicals and pharmaceuticals and other
input prevention measures towards sustainable technological
development (PC)
TUPC07
How environmentally friendly are cholinium based ILs?
A.M. Gonçalves, Biology; J. Santos, University of Porto, CIIMAR & ICBAS,
Laboratory of Ecotoxicology; J. Pereira, University of Aveiro & CESAM /
Department of Biology; F.L. Silva, S. Ventura, J.L. Coutinho, University of Aveiro
/ Chemistry; F. Goncalves, University of Aveiro CESAM / Department of
Biology
Ionic liquids (ILs) are salts with low melting points and liquid at or close to room
temperature. Their cation group designates the IL family and both the cation and the
anion can be functionalized depending on the intended properties. Their rational
(environmentally concerned) design can benefit from information retrieved by the
ecotoxicological assessment of the chemical structure functionalization. Nowadays,
there is an increasing number of cholinium-based ILs being synthesized, but this
family is not well characterized yet. This interest is based on the fact that cholinium
is an essential nutrient, so these ILs are believed to be solvents with lower
environmental hazardous potential, with a multitude of biotechnological
applications. In order to properly evaluate the ecotoxicity of this IL family, a range
of anion hydrophobicities were studied using ten compounds with a cholinium core
and other selected structural features. The ecotoxicological effects of these
chemicals on four standard aquatic species (Vibrio fischeri, Raphidocelis
subcapitata, Lemna minor and Daphnia magna) were recorded to evaluate whether
the trends in structure-activity (ecotoxicity) relationships depend on the focused
biological model. ILs with shorter alkyl side chains were less toxic to organisms
than the ones with longer chains. Also, in general, the introduction of hydroxyl
groups promotes a higher toxicity of the ILs for the organisms. The introduction of
a phosphate group does not seem to increase toxicity. The analysis of the effect of
the aromatic character of these compounds showed distinct results. The
introduction of a phenolic group turned this compound more toxic. Still, these
trends seem dependent on the focused biological model: for example, the aromatic
nature of [BzChol]Cl makes it much less toxic than the non-aromatic version
[Chol]Cl for V. fischeri and R. subcapitata, this tendency suffering an inversion for
L. minor and D. magna. The differences observed in the ecotoxicity between
organisms may be explained considering the distinct uptake pathways ruling ILs
toxicity. Still, the EC50 values found for the ten cholinium compounds are lower
than those recorded for some organic solvents widely used, namely
dichloromethane and ethyl acetate. This suggests that the general assumption that
cholinium-based ILs are a more environmentally-friendly alternative to common
organic solvents can be challenged.
TUPC08
Atom Economy, Catalysis and Green Toxicology: Tools for Sustainable
Chemistry and Drug Discovery
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N. Gathergood, Dublin City University / School of Chemical Sciences
Sustainable chemistry research projects combine three fields of green chemistry;
ionic liquids, eco(toxicity) assessment and catalysis. One study is directed towards
ionic liquids which can also catalyse reactions. This overlap between
organocatalysis and ionic liquid research enables us to design low toxicity and
potentially biodegradable catalysts based on the extensive biological screening data
of ionic liquids. Assessment of the performance of a new catalyst, in tandem with
the (eco)toxicity screening and biodegradation testing allows the chemist to
develop greener synthetic methods.1-3 We have designed a library of aprotic ionic
liquids which can act as Bronsted acid catalysts with low antibacterial and
antifungal activity. Toxicity evaluation of all the ionic liquids prepared was
performed to establish the influence of ester or amide groups in the cation.
Antifungal and antibacterial toxicity results show that the ionic liquids did not
inhibit the growth of any organism screened at concentrations of 2.0 mM.
Biodegradation of the novel ionic liquids was also investigated in “CO2 Headspace
” test (ISO 14593). Our latest work which includes green chemistry metrics
feedback, investigates the effect of substitution on the imidazolium ring on
biodegradation, toxicity and activity of the catalyst.2,3 This enables our team to
recommend the ‘greenest ’ catalyst of our series for further applications. The
second part of the talk will introduce the concept that drug discovery can be linked
to the search for novel sustainable catalyst scaffolds. References 1) Gore, R. G.;
Truong, T.-K.-T.; Pour, M.; Myles, L.; Connon, S. J. and Gathergood, N. Green
Chem., (2013), 15 (10), 2727-2739. 2) Myles, L.; Gore, R. G.; Gathergood, N. and
Connon, S. J. Green Chem., (2013), 15 (10), 2740-2746. 3) Gore, R. G.; Myles, L.;
Spulak, M.; Beadham, I.; Garcia, T. M.; Connon, S. J. and Gathergood, N. Green
Chem., (2013), 15 (10), 2747-2760.
TUPC09
The effect of aromatic groups on the antimicrobial toxicity of ionic liquids
derived from phenylalanine and mandelic acid
H. Prydderch, Dublin City University; A.E. Jordan, Chemical Sciences; S. Ventura,
University of Aveiro / Chemistry; M. Gurbisz, M. Ghavre, Dublin City University;
F.C. Ferreira, São Paulo State University UNESP; F. Goncalves, University of
Aveiro CESAM / Department of Biology; I. Beadham, B. Quilty, Dublin City
University; J.L. Coutinho, University of Aveiro / Chemistry; N. Gathergood,
Dublin City University / School of Chemical Sciences; D. Coleman, Dublin City
University; M. Spulak, Charles University / Centre for New Antivirals and
Antineoplastics, Department of Inorganic and Organic Chemistry, Faculty of
Pharmacy; M. Garcia, Institute of Advanced Chemistry of Catalonia
Ionic liquids (ILs) are often described as ‘green solvents’; mainly due to their very
low vapour pressure. However, assessment of their environmental impact is also a
requirement. ILs must not persist in the environment and should be non-toxic or of
limited toxicity to the environment. This is a challenging goal for IL research today.
The work of the Gathergood research group is aimed towards the synthesis and
analysis of biodegradable, low toxicity ILs and their applications. The Gathergood
group has proposed that using renewable resources to form ILs could improve the
eco-toxicity of the compounds. Thus, work has been carried out on the synthesis of
ILs with a bio-derived anion, namely mandelic acid and the amino acid
phenyalanine.1,2 A broad series of ILs using these two bio-renewable resources as
chiral scaffolds has been synthesised and their antimicrobial toxicity evaluated. ILs
from phenylalanine with various headgroups and aromatic substituents have been
synthesised. Modification of the headgroups on the phenylalanine scaffold has
allowed for toxicity studies to be carried out on the effect of aromatic and
non-aromatic headgroups. A study focusing on the imidazolium headgroup showed
that imidazolium ILs containing phenylalanine were non-toxic (IC95 > 2 mM) to the
twelve fungi strains and eight bacteria strains they were screened against. 2
Dipeptide amino acid examples were also examined in this study and were also
found to have low toxicity. A series of eight ILs from mandelic acid with
imidazolium and pyridinium headgroups were synthesised to allow for the
investigation of toxicity on modifying the heterocycle, aromatic ring substitution,
ester group, and proximity of cation to aromatic ring.1 Two pyridinium ILs showed
low toxicity to all bacteria strains and freshwater green algae screened against. All
eight pyridinium and imidazolium ILs showed low toxicity to Gram-positive and
Gram-negative bacteria strains tested against, with a significant range in IC 50
values. However they were 103−107 higher (less toxic) than other C14−C18 ILs
previously reported. [1] S. P. M. Ventura, M. Gurbisz, M. Ghavre, F.M. M.
Ferreira, F. Gonçalves, I. Beadham, B. Quilty, J. A. P. Coutinho, and N.
Gathergood, ACS Sustainable Chemistry & Engineering, 2013, 4, 393 [2] D.
Coleman, M. Špulák, M. T. Garcia and N. Gathergood, Green Chem., 2012,14,
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TUPC10
In silico QSAR prediction of EC50 values for selected short aliphatic protic
ionic liquids
B. Peric, Faculty of Pharmacy, University of Barcelona / Soil Science Unit; J.
Sierra, Universitat Rovira i Virgili / Soil Science Unit; E. Marti, Universitat de
Barcelona / Productes Naturals Biologia Vegetal i Edafologia; R. Cruanas, M.
Garau, Universitat de Barcelona
Ionic liquids (ILs) are considered as a group of very promising compounds due to
their excellent properties (non-volatility, high thermal stability and very good and
versatile solving capacity). The ILs have a good prospect of replacing the
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traditional organic solvents in vast variety of applications. The number of
combinations of cations and anions forming ionic liquids (ILs) is practically infinite
and they can be custom designed in order to suite the desired application. But the
complete information on their environmental impact is not available. It is clearly
not feasible to analyze the toxicity of so many compounds. The application of in
silico methods such as QSAR could speed up the process of (eco)toxicological
evaluation and predict the potential toxicity of ILs before they are considered for
commercialization. The QSAR modelling can allow reliable prediction of toxicity,
avoiding unnecessary animal experiments, which is also encouraged by ECHA and
REACH. In this study, a group contribution QSAR model was used in order to
predict the (eco)toxicity of eight protic ILs belonging to a new short aliphatic
family which had not been previously experimentally analyzed in five (eco)toxicity
tests (Microtox®, Pseudokirchneriella subcapitata and Lemna minor growth
inhibition test, and Acetylcholinestherase inhibition and Cell viability assay with
IPC-81 cells). The predicted toxicities confirmed the previous findings on the new
family of protic ILs, and these eight representatives also showed low or no toxicity.
The only toxic effect can be seen towards Lemna minor in case of two ILs which
have EC50-1, and according to the Globally Harmonized System of Classification
and Labelling of Chemicals can be classified as harmful for the aquatic
environment (category Acute 3). Additionally, a QSAR prediction of the EC50
values for other ILs was performed and compared with the experimentally
determined EC50 and high correlation coefficients were obtained, thus confirming
the accuracy of the model. The in silico QSAR model applied in this study could
allow the selection of potentially less toxic ILs amongst the existing ones, but it can
also be very helpful in directing the synthesis efforts towards developing new
“greener” ILs, respectful with the environment.
TUPC11
Metabolite analysis of a series of novel L-Phenylalanine derived Ionic Liquids
using a modified Closed Bottle Test protocol and high resolution Orbi-trap
MS
A. Haiss, Leuphana University Lüneburg; J. Westphal, Leuphana University
Lüneburg / Technology and Management; A.E. Jordan, Chemical Sciences; N.
Gathergood, Dublin City University / School of Chemical Sciences; K.
Kuemmerer, Leuphana University Lüneburg / Institute of Sustainable and
Environmental Chemistry
Ionic Liquids (ILs) are increasingly seen as an important building block of green
chemistry over the past decade because of their specific properties e.g. as solvents
such as the potential for high recyclability, low-volatility, low-flammability,
low-toxicity, and the potential for synthesis from renewable resources. New
applications are anticipated for ILs that may result the introduction of ILs into the
aquatic environment. Therefore, another desirable property to be fulfilled by green
and sustainable ILs is fast and full mineralisation after they are introduced into the
aquatic environment. However, early generations of ILs have shown to be
recalcitrant to biodegradation, calling for the need to examine ILs for
biodegradability. Currently, biodegradation can be measured by a number of
standardized test methods. These tests do not reveal any detailed information on
chemical processes and chemical species involved in biodegradation. A deeper
insight into the course of biodegradation of ILs can be gained by employing high
resolution Orbi trap MS. This will allow for the rational design of ILs according to
the “Benign by Design” concept. The biodegradation screening of a series of
L-Phenylalanine derived ILs was performed (28 and 42 days was performed. The
fragments detected were then synthesised from first principles and their MS/MS
was compared to those extracted from the CBT vessel to complete the structural
elucidation. Only halide ILs have been screened so as to remove the variability of
biodegradable anions. None of the IL cations tested reached the ready
biodegradability threshold with 28 days. One did after 42 days indicating the
adaptation of microorganisms to the test compound. TPs have successfully been
identified by high resolution MS. Not all ILs tested gave a persistent fragment. The
identification of recalcitrant TPs is gave new insights thus demonstrating the added
value of the approach. The results are of paramount importance for designing next
generation ILs as they present a platform upon which readily/ultimately
biodegradable ILs can be designed from. Avoiding persistent cation/anion
fragments as determined by metabolite studies and employing the identified readily
biodegradable building blocks presents a innovation in IL design.

Mercury Pollution: Chemistry, Remediation and Policy (PC)
TUPC13
Mercury Regulation Issues in Armenia
A. Aleksandryan, Hazardous Substances & Waste Policy Division / Head of
Division
The Republic of Armenia signed Minamata Convention on Mercury that is the main
strategy document for regulation of mercury, its compounds with the aim to reduce
or, where possible, eliminate mercury use in industrial sectors and supposes to
systematically reduce emissions and releases to land and water, and phase out the
use of mercury where alternatives exist, as well as recycle wastes. At present,
inArmeniamercury is used in and emitted from industrial applications (lighting
equipment, chlorine production, cement production, mining, synthetic rubber
production, and pesticides) and medical appliances (dental amalgam filling and
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thermometers). The import and/or export of chemicals and pesticides are regulated
by the Rotterdam Convention. The List of chemicals and pesticides regulated by
Rotterdam Convention and banned in the Republic of Armenia involves
compounds of mercury, including: inorganic mercury compounds, compounds of
alkyl mercury, as well as alkyloxyalkyl and arylated compounds of mercury, which
are prohibited by the Governmental Decision. Another important legislative
document is the List of theRepublicofArmeniahazardous waste that was approved
by the Governmental Decision. This List includes (i) wastes containing mercury,
mercury compounds as a component or pollutant, (ii) scrap (wastes), electrical
equipment or electro-technical nodes, involving galvanic elements, batteries,
mercury switches, glass of cathode ray tubes and other types of glass with the active
covering or polluted by cadmium, mercury, lead, polychlorinated biphenyls at the
concentration level from 50 mg/kg and above, (iii) worked-out mercury lamps and
luminescent tubes. The List of theRepublicofArmeniabanned hazardous waste,
among others, includes wastes containing mercury, mercury compounds as a
component or pollutant; the List was approved by the Governmental Decision. In
theRepublicofArmeniathe List of wastes banned for import was also approved. All
the Decisions and by-laws are of importance for the sound management of mercury,
mercury compounds, as well as mercury containing products and wastes.
TUPC14
Bioavailability of mercury: benthic organisms vs. passive sampling
L. Marziali, IRSA-CNR (Brugherio); M. Camusso, Italian National Research
Council Water Research Institute CNRIRSA; S. Pascariello, A. Drago, IRSACNR
Brugherio; F. Rosignoli, Italian National Research Council Water Research
Institute CNRIRSA; G. Tartari, IRSACNR Brugherio / UOS Brugherio; A.
Marchetto, CNR ISE; L. Guzzella, Italian National Research Council Water
Research Institute CNRIRSA
Mercury bioavailability was assessed in the Toce river (North Italy), were residual
contamination deriving from the activity of a chlor-alkaly plant is present in
sediments (values up to 1 mg kg-1 d.w.). Six stations were chosen: 2 upstream and 4
downstream the industrial plant. Different approaches were used: 1)
bioaccumulation in native benthic invertebrates belonging to different
taxonomic/functional groups (Crustacea Gammaridae, Oligochaeta, Insecta Diptera
Tipulidae, Tabanidae and Limoniidae, Ephemeroptera Baetis and Ecdyonurus,
Plecoptera, Trichoptera); 2) bioaccumulation in Chironomus riparius (Diptera
Chironomidae) exposed to the sediments in standardized conditions; 3) labile
mercury measured by deployment of Diffusive Gradients in Thin Films
Spheron-Thiol+agarose passive samplers (DGT) both in the lab and on-site. Results
showed that collectors and shredders as well as predators exhibited higher Hg
concentrations that grazers, confirming that exposure is mainly due to the ingestion
of contaminated food (sediments or preys). By comparison, DGT samplers proved
to be effective tools in on-site exposure for assessing Hg bioavailability to benthic
organisms. As a confirmation, C. riparius and DGT samplers showed similar
response in the lab exposure. The different approaches will be considered for the
ecological risk assessment of the riverine ecosystem.
TUPC15
Mercury levels in forest and grassland soils in the surrounding area of a
cement plant in NW Spain
L. Cutillas-Barreiro, University of Vigo; P.P. Rodríguez, Universidade de Vigo /
Plant Biology and Soil Science; A. Gómez-Armesto, University of Vigo / Plant
Biology and Soil Science; J. Nóvoa-Muñoz, M. Arias-Estévez, University of Vigo;
E. Álvarez-Rodríguez, M. Fernández-Sanjurjo, A. Núñez-Delgado, University of
Santiago de Compostela
Cement plants have increased its contribution to emissions of heavy metals into the
atmosphere due to the presence of the pollutant in cement raw materials (limestone
and clay), as well as to the burning of fossil fuels (coal, fuel, gas). Although control
systems aid to minimize pollution risks, cement facilities emit a significant burden
of Hg, a volatile heavy metal with high toxicity potential. As a result, Hg is
frequently found in soils of the surrounding areas, where it may cause relevant
environmental problems. In this study, soil samples were taken in forest and
grassland soils, at intervals ofT) concentrations were determined using an Hg
auto-analyzer. Forest soils showed HgT concentrations between 41 and 117 µg kg-1,
being higher in organic than in mineral horizons, thus indicating the prevalence of
atmospheric sources. Grassland soils exhibited HgT levels (13-65 µg kg-1) that were
lower than that in forest soils, being similar at different depths. HgT contents in rock
samples were around 5 µg kg-1, indicating the scarce relevance of the lithological
source. These results are in accordance with an increased capacity to filter
atmospheric Hg corresponding to forest vegetation, contrasting with that of
herbaceous vegetation in grassland soils. On the other hand, the distance to the
cement facility did not affect HgT concentrations, whereas orientation had a clear
influence, with NE soils showing higher Hg values than those located at SW.
Although HgT concentrations were lower than that considered critical load for soils
(130 µg kg-1), the dense river conformation in the watershed corresponding to the
study area could be an ideal environment for the transformation of Hg to more toxic
forms (methyl-Hg). In addition, grazing and overall consumption of vegetation in
grassland soils could facilitate the transfer of Hg into the food chain. Globally, this
preliminary study indicates the need to further investigate the implications of the
accumulation of Hg in soils surrounding the cement facility under consideration.
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TUPC16
Various bacterial guilds contribute to methylmercury formation in sediments
contaminated by sewage treatment plant discharges
A.G. G. Bravo, Department of Ecology and Genetics, Limnology / Department of
Ecology and Genetics Limnology; J. Zopfi, University of Basel / Environmental
Geosciences; S. Bertilsson, Uppsala University / Department of Ecology and
Genetics Limnology; S. Bouchet, Université de Pau et des Pays de lAdour /
LCABIEIPREM UMR CNRS; D. Amouroux, LCABIE IPREM / UMR CNRS;
J. Dominik, Istituto di Scienze Marine - Consiglio Nazionale delle Ricerche; C.
Cosio, Geneva University / Institute Forel Earth and Environmental Sciences
The methylation of inorganic-Hg (IHg) to methylmercury (MeHg), which is
bio-accumulated and biomagnified in food webs, is a major concern because MeHg
can affect human health. The formation of MeHg, (i.e. Hg methylation) takes place
under suboxic to anoxic conditions and it is genetically mediated by
sulfate-reducing bacteria (SRB), iron-reducing bacteria (FeRB), methanogens
and/or firmicutes. Previous studies demonstrated a concomitant release of Hg, iron
and organic matter by many sewage treatment plant (STP) discharges. The aim of
this study was thus to assess the impact of the STP’s discharges on Hg methylation
in sediments, with a particular attention to the role of iron and different bacterial
guilds on Hg methylation. We combined a geochemical and microbiological
characterization with Hg speciation and sediment amendment experiments to
evaluate the impact of STP's effluents on MeHg production. We collected sediment
material at two stations in the Vidy Bay that differ in their degree of exposure to
STP emissions. In all samples proteobacteria was the dominant phylum (28.6 ±
1.6% of total OTUs), followed by Bacteroidetes (16.5 ± 2.4%), and Chloroflexi (11
± 2.7%). Functional genes’ analysis revealed a high abundance of FeRB, SRB and
methanogens. The hgcAtot(present in all the Hg methylating bacteria) was highly
variable with no obvious trend, while the hgcAGeo (only present in Hg methylating
Geobacteraceae) was high and stable in all the samples. In the sediment
amendment experiments, addition of sulfate always led to lower methylation yields
(1.5 ± 0.3%) compared to 2.3 ± 0.2% in the control despite the observed higher
sulfate reduction rate. Hg methylation was thus enhanced while SRB were inhibited
and FeRB were more active (compared to control). At first sight, this suggests that
FeRB are important methylators. However, Hg methylation in incubations with
added iron were similar or slightly higher (2.7 ± 0.3%) than in the control, while the
iron reduction rates were highest and sulfate reduction was almost shut down. Thus
the results of the sediment amendment experiments and the sediment
microbiological characterization indicated that besides FeRB, other
microorganisms may significantly contribute to MeHg formation in sediments
impacted by STP discharges.
TUPC17
An ecotoxicological assessment of heavily mercury-contaminated soils from
Almadén (Spain) revealed not acute toxicity
J. Bori, Universitat Politecnica de Catalunya (UPC) / Centre for Research and
Innovation in Toxicology CRIT; A. Arnaiz, Universitat Politecnica de Catalunya
UPC; B. Valles, Universitat Politecnica de Catalunya UPC / Centre for Research
and Innovation in Toxicology CRIT; J. Sanchez-Hernandez, Universidad de
Castilla-La Mancha; M. Riva, Universitat Politecnica de Catalunya UPC
Ecosystems in the mining district of Almadén (Ciudad Real, Spain) are one of the
most mercury contaminated worldwide, but little is known about the toxic effects
on biota. In the present study, potential toxicity of soils collected from Almadén
was examined through different terrestrial and aquatic ecotoxicity tests. Soil
toxicity testing involved the use of Eisenia fetida, Folsomia candida and multiple
plant species as test organisms, and covered a wide range of long-term and
short-term lethal and sublethal endpoints. Aquatic tests used leachates from the test
soils to assess the growth inhibition of Pseudokirchneriella subcapitata and the
lethality on Daphnia magna. Results showed that, despite the extremely high
concentrations of mercury in some soils, this metal did not cause a significant
change in most ecotoxicity tests. This lack of response may be due to mercury
speciation in this abandoned mining area. It has been long documented that Hg in
Almaden’s soils is mainly found as cinnabar, and it shows a low bioavailability.
Nevertheless, there was a significant response in both Folsomia candida avoidance
behaviour test and Pseudokirchneriella subcapitata growth inhibition test with
Hg-contaminated soils compared to control (mercury-free) soils, which suggested
these sublethal tests as the most appropriate choice in further biomonitoring
programs of Hg-contaminated soils. .
TUPC18
Mercury distribution in two soils from Almadén sites under the influence of
past intensive mining activities
M. Sierra, J. Rodríguez-Alonso, N. ARÉVALO, CIEMAT / Environmental; R.
Millan, CIEMAT / Department of Environment
The main objective of this work is to study the distribution of Hg in two soils from
Almadén areas which had mining activities in the past. These two enclosed
scenarios are an abandoned Hg metallurgical site where cinnabar (HgS) was roasted
by furnaces to obtain primary Hg in the 18th century and plot where there are
remains of an old mining dump and an abandoned mine entrance active from 15th to
18th centuries. To study the mercury distribution in these soils an specific six-step
sequential extraction procedure developed by Sánchez et al. (2005) was applied.
The results show that mercury is mainly found associated to the most resistant
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forms and, nevertheless, the lowest Hg concentrations are found in more labile
forms (water-soluble phases, exchangeable fraction, carbonates and amorphous
oxyhydroxides). Anyway, despite of the low percentages of Hg associated to labile
forms, the actual contents of easily available Hg are important since Hg contents in
the study original soils where mining activities were carried out, are high (from 5 to
40000 mg kg-1). Therefore, the actual content besides percentage should be
considered in order to assess potential decontamination strategies and future safe
land uses for minimizing human and environmental risks. Keywords: mercury,
SEP, mine area, Almadén

Soil and water pollutants' assessment, monitoring and
remediation (PC)
TUPC19
Co-adsorption of propranolol and copper (II) on soils
R. SMITH, ChampagneArdenne; S. Sayen, University of Reims
Champagne-Ardenne; E. Guillon, Université de Reims Champagne Ardenne /
Institut de Chimie Moléculaire de Reims ICMR UMR CNRS Groupe Chimie de
Coordination
Over the last decades, the discharge of pharmaceuticals in the environment has
become an issue of great concern and pharmaceutical compounds have been
identified as emerging environmental contaminants. The main sources of
pharmaceuticals are the wastewater treatment plants (WWTP) effluents and soil
amendments (sewage sludge, manure, slurry,..). Beta-blockers are among the most
widely used pharmaceuticals whose concentrations in different environmental
compartments vary from ng.L-1 to µg.L-1. Moreover, their presence can produce
damaging effects on ecosystems as well as on human health. It is therefore
fundamental to study their fate in the environment. Predicting the transport and fate
of beta-blockers in the environment especially requires to understand their
adsorption onto soils and sediments. In this study, we investigated the adsorption of
one beta-blocker, propranolol (Scheme 1), in three different soils as function of
contact time, propranolol concentration and pH. Moreover, given such molecules
can interact with heavy metals present in the environment, we also report the
influence of the copper presence on propranolol retention on soils. The results show
that propranolol adsorption is rapid and that the adsorbed amounts depend on the
soil physico chemical properties. The adsorption coefficients Kd were determined
and the obtained values were better correlated to the cationic exchange capacity
(CEC) than the organic matter (OM) content. Surprisingly, no influence of copper
was observed on propranolol adsorption in spite of the formation of a
Cu(II)-propranolol complex previously evidenced. Thus, propranolol mobility in
the environment is not influenced by the presence of copper. Keywords:
adsorption, metal, beta-blocker, soil, pharmaceutical
TUPC20
Two methods to reduce cadmium in wheat crops
T.H. Landberg, Stockholm University / Department of Ecological Environmental
and Plant Sciences; M. Greger, Stockholm University / Department of Ecology
Environment and Plant science
Cadmium (Cd) is a highly toxic and hazardous element. In Sweden 43 % of the
daily Cd-intake originates from wheat, due to high Cd accumulation in wheat grains
and a large consumption of wheat products. To decrease the Cd intake the Cd
uptake by wheat plant from soil and the transport of Cd to the grains should be
prevented. The aim was to test two methods to decrease Cd concentration in wheat
grain in field cultures: 1) phytoextraction (use of plants to temove Cd from the soil)
and 2) silicon (Si) supplementation, where Si make Cd less available for plants and
the transport from root to shoot of Cd is prevented by Si. Phytoextraction was
performed by the use of Salix (Salix viminalis) cultivated in clayey and sandy soil,
respectively, for 1-4 years prior to cultivation of wheat (spring and winter wheat;
Triticum aestivum). Wheat was then cultivated several years after the soil has been
remediated. Silicon was added (0-500 kg/ha) one month after sowing in spring
wheat culture. Results showed that already after one year of phytoextraction the soil
Cd concentration decreased with 8%. After 4 years phytoextraction the Cd
concentration decreased with up to 25 % and that of wheat grains with up to 32%.
When Si was added, the largest decrease of Cd in wheat grains was 10%, found at
the highest Si addition. It was found that at for a Si effect more than 160 kg/ha of Si
has to be added.
TUPC21
Effect-direct analysis of AhR-active organic compounds in industrial soils
contaminated by creosote
M. Delafoulhouze, LPTC EPOC UMR5805 / LPTC EPOC UMR; S. Ait-Aissa,
INERIS / Ecotoxicology Unit; H. Budzinski, University of Bordeaux / UMR
EPOC Equipe LPTC
Contaminations of industrial soils are generally difficult to assess due to the
presence of complex mixture of many pollutants. The identification of
contaminants which are responsible for biological effects is an important issue
for the remediation of industrial sites and soils. Effect-directed analysis (EDA)
is a quite new approach which combines bioassays, chemical fractionation and
chemical analysis to identify polluants having biological effects. The use of
EDA to identifiy contaminants in industrial soils focuses on novel compounds
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that would allow to adapt soil remediation methodology based on identified
molecules and to find new relevant molecules to track for soil risk assesment.
The methodology should be fast, cheap and repeatable in order to interest the
industrials. Here, EDA has been developped with an extraction of pollutants
by pressured liquid extraction, and fractionation by normal phase HPLC. It
was been applied on an industrial site contaminated by creosote, a complex
mixture containing several hundreds of molecules even if PAHs present 80%
of its mass. The results show that this soil is contaminated by molecules able to
activate the aryl hydrocarbon receptor. The fractionation shows a good
repetability and a separation of the AhR activity among different fractions.
AhR activity is distributed between fractions 7 and 16 with a more important
activity for fraction 7 and 8. With this fractionation methodology, PAHs are
eluted between fractions 4 and 8. The activities of these fractions are
responsible of 66% of total AhR activity. By using toxic equivalent factors
(TEF) based on Benzo(a)pyrene, the 16 PAHs of US-EPA explain 4% and
70% of AhR activity in F7 and F8 respectively. However, majority of AhR
activity is due to another molecules that 16 PAHs of US-EPA and which are
not quantified for soil risk assessment. Furthermore, majority of these AhR
activators are eluted with a more polar fractions involving that molecules are
more hydrophilic and possibly more mobile. GC-Q/ToF analyses are under
progress to identified molecules present in active fractions.
TUPC22
Impact of mining activities on ecosystems: studies under semiarid
Mediterranean climate in SE Spain
J. Álvarez-Rogel, H.M. Conesa, I.M. Párraga-Aguado, M. Tercero, Escuela
Técnica Superior de Ingeniería Agronómica Universidad Politécnica de Cartagena /
Ciencia y Tecnología Agraria; M. González-Alcaraz, Faculty of Earth and Life
Sciences, VU University / Ecological Science
This presentation is an overview of the results obtained in a number of recent
studies carried out in the old mining area of La Unión-Sierra de Cartagena and in
the polluted wetlands of the Mar Menor lagoon (SE Spain). The mine soils, and the
soils and marine bottoms affected by them, showed a wide range of pH values, from
acidic (pH 3-4) to neutral-basic (pH 7-8). The whole of the results indicated
extremely high concentrations of metal(lloid)s in the tailings, the surrounding areas
and the affected wetlands (in mg kg-1): As (~100 to ~2000), Cd (~30 to ~120), Cu
(~50 to ~150), Mn (~4000 to ~13000), Pb (~1500 to ~20000) and Zn (~4000 to
~31000). The concentrations of extractable metal(lloid)s were considerably lower
and depended on the chemical reagent used (deionised water, EDTA and CaCl2).
Metal accumulation was found in inland and wetland plants and in marine molluscs.
In the mine tailings, after the pioneer plants started to colonise small patches of
favourable edaphic conditions, a facilitation process favoured that other species
were able to grow. Late successional stages were found as part of the so called
'fertility islands', showing that natural succession might be successful. In the most
extremely saline environments of the polluted wetlands, the disturbance due to
mine wastes was not determinant to influence vegetation composition, but it was
important in degraded dune systems and dry watercourses. Greenhouse
experiments showed that in the absence of flooding conditions, liming decreased
the soluble metal concentrations and favoured the growth of Sarcocornia fruticosa
(a halophyte species), and enhanced the capacity of this species to phyto-stabilise
metals in the roots. When neutral wastes were subjected to alternating
flooding-drying conditions, liming decreased the concentrations of Mn, Zn and Cd
in pore water of bare soils, but not Cu and Pb. When liming and plants were
combined, S. fruticosa counteracted the effect of the amendment, strongly
increasing the concentration of metals in pore water. In acidic wastes (pH ~3.5-4.0),
liming decreased the soluble Zn, Cu and Pb concentrations, but increased soluble
Mn and Cd, especially in the treatment with liming and S. fruticosa. These studies
revealed that the phytomagement of areas affected by mine wastes must consider
the specific characteristics of each case and that the use of non-specific remediation
measures is strongly advised against.
TUPC23
Activated carbons prepared from plum, apricot and cherry kernels: Influence
of operational parameters and elemental composition on the yield of product
S. Pap, University of Novi Sad Faculty of Technical Sciences; J. Radonic, Faculty
of Technical Sciences; M. Brboric, M.V. Miloradov, Z. Djukic, M.S. Turk,
University of Novi Sad / Faculty of Technical Sciences
The effective removal of heavy metals from aqueous wastes is among the most
important issues for many industrialized countries. Activated carbon, an adsorbent
with large porous surface area, controllable pore structure and thermo-stability is
recognized as the most efficient and promising fundamental approach in the
wastewater treatment processes (removing of dyes, heavy metals and polyaromatic
hydrocarbons). Different kinds of agricultural residues could be utilized and the
production of activated carbons for the tertiary treatment of industrial wastewaters
would be achieved at a reasonable cost. The use of alternative activated carbon
derived from biomass, an agricultural waste material, has been investigated as a
replacement for the current expensive methods of removing heavy metals from
wastewater. Plum, apricot and cherry kernels, a low-cost biomass residue, were
used to prepare activated carbon by thermochemical activation with phosphoric
(H3PO4) and sulphuric (H2SO4) acid as the activating agents at 400°C and 500°C for
2 h. In the study, various parameters such as the impregnation type, activation
476

temperature and elemental composition of kernels were evaluated to establish the
yield of product. It was concluded that theoperational parameters and composition
of row materials have significant influence, in the range of 75% to 40%, on the yield
of the synthesized activated carbons. Acknowledgement: This research has been
financially supported by Ministry of Education, Science and Technological
Development, Republic of Serbia (III46009).
TUPC24
Toxicity assessment of soils in a recovered area affected by a mining spill
F.M. Peinado, A. Romero Freire, University of Granada / edafologia y quimica
agricola; M. SIERRA ARAGON, E. FERNANDEZ ONDONO, University of
Granada / Soil Science Department; F.J. Martínez Garzón, University of Granada /
edafologia y quimica agricola; I. ORTIZ BERNAD, University of Granada / Soil
Science Department; O. Kodirov, Academy of Sciences Uzbekistan / Institute of
Geology and Geophysics
In 1998 a breach in the Aznalcollar pyrite mine (Sevilla, Spain) spilled around 4.5 x
106 m3 of acidic waters and toxic tailings containing high concentrations of zinc
(Zn), copper (Cu), cadmium (Cd), arsenic (As), lead (Pb), and thallium (Tl) into the
Agrio and Guadiamar river basins. One of the most important soil-remediation
programmes in Europe was applied to restore the affected area, concluding with the
establishment of the Guadiamar Green Corridor. Although the remediation
measures gradually decreased the concentration of pollutants in the affected soils,
an irregular distribution pattern of contamination in the affected soils was easily
discernible, with highly polluted spots alternating with other much less polluted
areas. Fifteen years after the accident, most of the affected soils are recovered,
although highly polluted spots of soils with variable area (from 1 to 200 m 2) are
easily distinguished in the landscape because no vegetation has developed,
representing a major source of pollution that should be monitored. The aim of the
present work is to assess the residual contamination and potential toxicity of the
unrecovered soils affected by the mine spill 15 years after the accident by the use of
toxicity bioassays. The residual pollution is distinguished in the field because no
vegetation has developed. The analytical characterization of the area indicate that
the unrecovered areas have acidic pH, high concentrations of total Pb and As, and
high concentrations of soluble Zn, Cu, and Cd. The toxicity bioassays with Lactuca
sativa and soil respiration indicate no toxic effect in the recovered areas, but
significant toxic effect were detected in the bare soils, where the non-carbonate area
showed higher toxicity than the carbonate sector. Thus, the unrecoverd soils have
become major sources of pollution, requiring intervention in order to raise the pH,
decrease the solubility of pollutants, and encourage colonization by vegetation.

When organic contaminants interact with particles:
consequences on fate, exposure and effects (PC)
TUPC25
Combined effects of nanomaterials and contaminants in the environment:
interactions with regard to internalization and effects in environmental
organisms
D. Kühnel, Helmholtz-Centre for Environmental Research / Bioanalytical
Ecotoxicology; S. Böhme, Bioanalytical Ecotoxicology
Numerous chemicals are already released into our environment and engineered
nanomaterials (ENMs) are a group of substances with expected increasing release.
Both, certain chemicals and nanomaterials are known to exert adverse effects on
environmental organisms. Little is known on the combined effects ENMs and
chemical may exert in environmental organsism upon interaction. E.g., ENMs are
suspected to act as carriers for pollutants, facilitating their uptake and subsequently
increasing their toxicity (´Trojan horse´ mechanism). Opposed to that, also
decreased bioavailability due to the sorption of contaminants to ENMs resulting in a
reduced toxicity, were described. Hence, a review of existing literature was
conducted in order to evaluate the current state of knowledge. Overall, 95 studies
assessing combined exposures of ENMs and pollutants in environmental in vitro
and in vivo models were collected. The chemical substances were classified as polar
and nonpolar organic compounds, drugs, as well as inorganic substances and heavy
metals. The classes of nanomaterials included were carbonaceous materials (e.g.
SWCNTs, MWCNTs), metal and metal oxide particles (e.g. AuNPs, TiO2),
semi-conductor nanocrystals (e.g. quantum dots), and polymers. The influence of a
combined exposure was assessed with regard to contaminant bioavailability,
bioaccumulation, and toxicity by differentiating between additive, synergistic,
antagonistic and no effects. The aim was to give an overview on combined effects
observed between ENMs and pollutants, classify the most common mechanisms,
and accordingly deduce recommendation for future research on mixture toxicity.
From the reviewed studies it can be concluded, that ENMs and chemicals do
interact in most cases and that toxicity of one or both components is modified by the
interaction. Evidence for both, enhanced and reduced toxicity of a given compound
in the presence of ENM was found. However, only few studies assess both,
bioaccumulation and toxicity, hence direct links to compound uptake were not
possible in most cases. As a conclusion, we consider it inevitable to determine
internal doses of both, the ENM and the compound. This will improve the
interpretation of toxicological results (assigning effects to NM, the contaminant or
both). In addition, a more detailed description of the physical-chemical interaction
of a compound and an ENM is demanded. Keywords: combined effects, mixture
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toxicity, bioaccumulation, pollutants
TUPC26
Adsorption of phenanthrene to carbon nanotubes: Influence on PAH
bioavailability and ecotoxicity
A. Booth, SINTEF Materials and Chemistry / Environmental Technology; B.
Glomstad, F. Zindler, Norwegian University of Science and Technology; D. Altin,
Biotrix AS; L. Støen, SINTEF Materials and Chemistry / Environmental
Technology
In the present study, adsorption of dissolved phenanthrene to aqueous dispersions
of a suite of different CNTs containing dissolved natural organic matter (NOM) was
investigated. The study also investigated the influence of the adsorption process on
the bioavailability and subsequent ecotoxicity of dissolved phenanthrene to
standard freshwater test species representing two different trophic levels; the
microalga Pseudokirchneriella subcapitata and the cladoceran water flea Daphnia
magna. The dispersion concentration and stability of the different CNTs in different
ecotoxicity media was determined with and without NOM present. In addition, the
direct ecotoxicity of the CNT suite was investigated with both species at
environmentally realistic dispersion concentrations. The influence of CNT surface
area and surface chemistry on phenanthrene adsorption and its subsequent
ecotoxicity were investigated. Five different CNTs, including one single walled
carbon nanotube (SWCNT), two multi walled carbon nanotubes (MWCNT-2 and
MWCNT-3) and two functionalised MWCNTs (MWCNT-OH and
MWCNT-COOH) were used in the study. Specific surface area and surface
chemistry of the CNTs appeared to be important factors in controlling both the fate
of CNTs (dispersion concentration and dispersion stability) and their interaction
with phenanthrene in aqueous environments. Polar surface functional groups
increased the dispersion and stability of CNTs, but reduced their adsorption
capacity for phenanthrene. The higher specific surface area of SWCNT compared
to the MWCNTs was related to higher phenanthrene adsorption. The CNT having
the highest surface area also exhibited the lowest dispersion concentration and the
lowest stability in aqueous media over time. A significant change in phenanthrene
toxicity to P. subcapitata was only seen in the presence of one type of CNT
(SWCNT) when considering total phenanthrene concentration in the system. Based
on the measured concentrations of phenanthrene in the water phase, however, an
increase in toxicity in the presence of CNTs was observed relative to phenanthrene
only. This indicates that not only the phenanthrene remaining in the water, but also
the phenanthrene adsorbed to CNTs, is available to the algae. An increased
exposure concentration to algae attached to CNT aggregates might explain the
increased toxicity observed based on the dissolved phenanthrene concentration.
Data for D. magna are currently being generated.
TUPC27
Do nanoparticles affect the toxicity of neonicotinoid insecticides?
C.S. Lorenz, Universtät Tübingen / Animal Physiological Ecology; L. Jäger,
Tübingen University / Animal Physiological Ecology; L. Guluzada, Tübingen
University / Center for Applied Geosciences; L. Luo, Tübingen University /
Institute of Inorganic Chemistry; Y. Liang, Tübingen University / Insitute of
Inorganic Chemistry; R. Anwander, Tübingen University / Institute of Inorganic
Chemistry; S. Haderlein, University of Tubingen; H. Köhler, University of
Tubingen / Animal Physiological Ecology
Artificial nanoscale particles are frequently in use nowadays and have various areas
of application. However, little is known about their fate and interactions in the
environment. The objective of this study is to investigate, how the toxicity of the
neonicotinoid insecticides imidacloprid and thiacloprid is altered by nanoparticles
that potentially adsorb these insecticides. Effects will be examined on the
non-biting midge, Chironomus riparius, a well-established study organism in
ecotoxicology, for which the impacts of these neonicotinoid insecticides are already
known. Hence, based on the OECD guideline 218, we examine several endpoints in
the life cycle of C. riparius including survival rate, weight gain, emergence rate,
and the induction of the stress protein hsp70 as a marker for proteotoxicity. Tests
with the neonicotinoid insecticides or nanoparticles as single substances are
conducted, followed by experiments with mixtures of them. For the latter
experiments, one can hypothesize that nanoparticles enter an organism easily due to
their small size, thereby increasing the uptake of insecticides associated to the
nanoparticles. Consequently, the nanoparticles would act as ‘Trojan horses’, and
the efficiency of the insecticides may be increased. Another possible mixture effect
could be that the nanoparticles are largely excluded from uptake by the epithelia of
C. riparius. Consequently, less insecticides would be bioavailable to the midges,
resulting in weaker toxicity. Moreover, in future experiments, nanoparticles with a
fluorescent core will be used which enables to track them in the organisms.
TUPC28
Fullerene soot modifies the toxicity of organic xenobiotics in ecologically
relevant conditions
J. Sanchís, M. Olmos, IDAEA CSIC / Water and Soil Quality Research Group; M.
Farre, IDAEA-CSIC; D. Barcelo, IIQAB-CSIC / Institute for Environmental
Assessment and Water Research
Fullerenes are carbon nanomaterials with relevant scientific interest and potential
market applications in fields as diverse as personal-care products, water treatment,
electronics and solar cells. Because of their use in nanotechnology and their
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incidental emission from combustion sources, fullerenes can be found in the
environment. This has raised health and environmental concerns and many studies
have been recently conducted in order to assess the toxicity of fullerenes to different
organisms. Nevertheless, these tests have often been conducted in non-realistic
conditions, suspending fullerenes in water with the help of surfactants, ultrasounds
or by solvent-transfer method. In the present work, the acute toxicity of fullerene
soot has been tested simulating ecologically relevant scenarios. Fullerenes were
dispersed by intensive stirring during several weeks, with aeration and sunlight
exposure, in artificial sea water, artificial estuary water and artificial fresh water,
with different concentrations of organic matter. Their toxicity to Vibrio fischeri and
Daphnia magna was assessed by means of standardized tests. Fullerenes toxicity
was highly dependent on both, salinity and humic acid concentrations, following
the DLVO theory, and EC50 were slightly different than those obtained in the
bibliography, highlighting the relevance of suspending nanomaterials in
environmentally extrapolable conditions Moreover, the toxicity of binary mixtures
fullerene soot-organic pollutants was assessed with five xenobiotics. In most of the
cases, fullerenes aggregates immobilized the organic pollutant because of their
sorptive properties and the activity of pesticides was severely inhibited. However,
in some particular cases, a synergism between fullerene aggregates and the organic
pollutant was observed in Daphnia magna. This situation strongly suggested that
fullerenes, when bioaccumulated in daphnids digestive tract, may act as vectors for
other pollutants, enhancing their uptake and toxic effects, what is known as Trojan
Horse Effect.
TUPC29
Preliminary study on the interaction of Carbon Black nanoparticles and
B(α)P on zebrafish embryos
C. Della Torre, University of Siena / Department of Physical Earth and
Environmental Sciences; L. Del Giacco, University of Milan; N. Santo, Università
degli Studi di Milano; S. Magni, M. Ascagni, A. Ghilardi, L. Prosperi, D. Maggioni,
University of Milan; M. Parolini, University of Milan / Biology; A. Binelli,
University of Milan / Department of Biosciences
Carbon Black Nanoparticles (CBNs) have been investigated as benchmark control
for in vivo toxicological evaluation of diesel exhaust particles and as a model of
urban air pollution particulate matter. On the contrary their toxicity for aquatic biota
is almost unknown. CBNs are ROS generators and can mediate genotoxicity by
means of inflammation and oxidative stress. Moreover CBNs show strong sorption
capacity to organic pollutants as PAHs. Therefore in the ternary system
organism-pollutant- CBNs two interactions are possible: CBNs might act as carrier
of toxic pollutants inside the cell, thus producing synergistic adverse effects.
Otherwise CBNs could bind the compound decreasing its bioavailability for biota.
The aim of this study is therefore to evaluate the contribution of toxic
environmental pollutant as B(α)P to CBNs toxicity and vice-versa on zebrafish
(Danio rerio) embryos.Firstly, CBNs standard was cleaned-up with toluene in a
Soxhlet extractor up to 92 h, evaluating the effective elimination of PAHs
impurities by a GC-MS/MS. Results highlighted a strong sorption of PAHs to
CBNs standard and the need to purify it before the following exposure tests. The
ΣPAHs in CBNs accounted for 0.1% of total carbon mass. The concentration of low
molecular weight PAHs was drastically reduced within 24 h of toluene extraction,
while high molecular weight PAHs were efficently removed after 48 h of clean-up.
The ΣPAHs in CBNs after 92 h of toluene clean-up resulted 0.0003 % of carbon
mass. Embryos were then treated under semistatic conditions with purified CBNs at
concentration of 10 and 20 mg/L and separately with benzo(a)pyrene (B(a)P) at
concentration of 5-5000 µg/L in DMSO. Particles characterization by DLS showed
that CBNs in zebrafish water (zw) resulted fairly stable and dispersed with a
Z-average up to 200 nm. The ζ potential indicated a negative surface
charge. Treated and control embryos were visually assessed for malformation at
different times (24, 48, 72, and 96 hours post fertilization) under stereomicroscope,
transmitted light microscope and fluorescence microscope. The uptake of CBNs
and B(a)P and their intra-cellular or tissue target, as well as the possible damage of
the biological structures have been investigated by means of advanced microscopy
techniques. Our results highlight that the contribution of the sorbed environmental
contaminants to CBNs toxicity represents a key feature in the ecotoxicological
studies.

From ecosystem services to risk assessment for aquatic and
terrestrial plants (PC)
TUPC31
ECOSYSTEM SERVICES, ENVIRONMENTAL STRESSORS AND
DECISION MAKING - RESULTS OF A GLOBAL SETAC AND ESA
PELLSTON WORKSHOP
J. Van Wensem, TCB; C.S. Duke, Ecological Society of America; E.
Huber-Sannwald, Instituto Potosino de Investigacion Cientifica y Tecnologica
(IPICYT); L. Kapustka, LK Consultancy; L. Maltby, The University of Sheffield /
Dpt of Animal Plant Sciences; D.W. Moore, ENVIRON International Corp.; W.R.
Munns, U.S. EPA / Atlantic Ecology Division
There is increasing awareness that improved environmental management can be
achieved by considering more explicitly the benefits that humans receive from
ecosystems. In a broad sense, the contributions of ecological systems to the health
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and well being of people can be considered ecosystem goods and services (hereafter
ecosystem services). The ecosystem service concept provides a framework for
considering whole ecosystems in decision making, for valuing the services they
provide, and for ensuring that society can maintain a healthy and resilient natural
environment now and for future generations. A Pellston Workshop was convened
by SETAC and the Ecological Society of America (ESA) in Shepherdstown, WV,
USA, at the end of September 2014 to develop: 1) broad consensus about, and
practical guidance for, the application of the ecosystem services concept to
environmental decision making as part of a movement towards environmental
sustainability; and 2) work products in the form of scientific manuscripts, booklets,
and presentation materials needed to promote environmental stewardship through
application of the ecosystem services concept by the memberships of SETAC and
ESA globally, and society more generally. Thirty participants from academia,
government, industry, and NGOs around the world worked toward consensus on a
path forward for putting the ecosystem services concept to practical use in decision
making. Individual workgroups considered five main topics: 1) ecosystem services,
protection goals and environmental decision making; 2) understanding and
applying ecological production functions; 3) applying the ecosystem services
concept to risk assessment; 4) applying the ecosystem services concept in natural
resource management and restoration; and 5) practical guidance for applying the
ecosystem services concept in environmental decision making. This presentation
highlights the key findings and recommendations of each workgroup, together with
overall recommendations for improving the use of ecosystem services in decision
making.
TUPC32
Modelling the impact of herbicide exposure on the structure and composition
of non-target terrestrial plant communities
J. Reeg; K. Bergholz, University of Potsdam; T. Schad, EnSA; K. Körner,
University of Potsdam; A. Solga, Ecology; T.G. Preuss, Bayer CropScience /
Environmental Modelling; F. Jeltsch, University of Potsdam
Analyzing the impact of herbicide exposure on ecosystem services provided by
plants is gaining increasing importance in ecological risk assessment of pesticides.
Stakeholders currently discuss the necessity to not only consider direct impacts of
herbicides on plant individuals and populations but also effects emerging from
inter- and intraspecific interactions, i.e. community-level endpoints such as
diversity, structure and composition. We linked a spatiotemporally explicit drift
exposure model (Xplicit) to an individual-based grassland community model
(IBC-grass). Thereby we analyzed impacts of herbicide drift on structure and
composition of non-target plant communities. Based on an extensive literature
review of herbaceous field boundaries in Europe, a representative field-edge
community of perennial plant species was derived and parameterized into the
trait-based approach of IBC-grass. Variable herbicide exposure and its impact on
individual-level was calculated with Xplicit and species effect distributions were
generated. These individual-level effects were transferred to individuals of plants,
seedlings and seeds within IBC-grass in order to simulate community effects of
realistic herbicide drift events. Short-term effects of herbicide exposure on the
structure and composition of the plant communities were closely linked to distance
to field edge. On patches immediately at the field edge, the simulated plant
functional type community showed a long-term change in structure and
composition. A decrease in eveness indicates that abundance is more unevenly
distributed among the PFTs. In contrast, with some meters distance only minor and
transient effects could be detected. The mechanistic modelling approach indicates
that the species composition and abundance within field boundaries can be
impacted by agricultural practices such as herbicide applications . Modelling
approaches such as IBC-grass can be useful tools to evaluate the importance of
assessing community-level endpoints in real-world context in ecological risk
characterizations.
TUPC33
Ecosystem services for aquatic macrophytes: linking ecology to risk
assessment of chemicals
G.H. Arts, Alterra Wageningen University and Research Centre / Environmental
Risk Assessment; J. Wolters, University of Antwerp / Department of Biology
Derivation of protection goals based on the ecosystem services approach has been
accepted in pesticide risk assessment recently. Ecosystem services are the benefits
people obtain from ecosystem structures and processes. However, up to now, this
ecosystems services approach has been applied more qualitatively than
quantitatively. Risk assessment could benefit from a more quantitative approach i.e.
the quantification of important ecosystem services. Here we focus on aquatic
macrophytes as important key service providing units (SPUs). A literature research
was performed in order to collate quantitative information related to ecosystem
services provided by three different types of aquatic macrophyte vegetation:
seagrass beds as a representative of submerged macrophyte vegetation; duckweed
vegetation as a representative of floating macrophyte layers; reed as a
representative of emergent macrophyte stands. Quantitative information was
collated and categorized into provisioning, regulating, cultural and supporting
services. These ecosystem services will be presented and used as an example how to
link this information to the risk assessment of chemicals. Aquatic macrophytes
deliver a number of ecosystem services that make them important service providing
units (SPUs) in aquatic ecosystems. Provisioning services were common use and
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economically favourable in former times (e.g. mattress stuffing, thatching) and are
becoming more popular recently (proteins). A number of regulating services
include carbon fixation and storage, primary production and nutrient retention. In
order link ecosystem services to risk assessment quantitatively, macrophyte
assessment endpoints need to be linked to SPUs. Biomass seems to be a promising
endpoint, as it is included as one of the assessment endpoints in the protection
goals, can be linked to the ecosystem services provided by aquatic macrophytes and
is an important output of macrophyte models assessing the effects of chemicals.
This approach needs further elaboration and quantification.
TUPC34
Further developments in the risk assessment of pesticides to non-target
terrestrial plants
M. Arena, EFSA - European Food Safety Authority / Pesticides; D. Auteri, Auteri /
Pesticides Unit; A. Ippolito, EFSA - European Food Safety Authority / Institute for
Environment and Sustainability IES; R. Luttik; R. Sharp, EFSA - European Food
Safety Authority / Pesticides Unit; F. Streissl, EFSA / Pesticides Unit; C. Szentes,
Pesticides Unit
The EFSA Panel on Plant Protection Products and their Residues (PPR) issued in
2014 an opinion on the state of the science for the risk assessment for non-target
terrestrial plants (NTTPs) as a precursor to developing a new guidance document.
The general protection goal for NTTPs is the maintenance of biodiversity in the
agricultural area. Specific protection goals based on ecosystem services were
identified for both the off-field and in-field NTTPs including endangered plant
species. Non target terrestrial plants were considered key drivers for nutrient
cycling, water regulation, food web support, aesthetic values and genetic resources.
To address these specific protection goals, the opinion indicated that further
developments might be needed on test methods. Several shortcomings in the
available test guidelines have been identified such as use of crop species as
surrogates for wild herbaceous and woody species and non crop species. In
addition, tests are of limited duration and do not allow for the assessment of more
sensitive endpoints such as seed production, germinability and other reproductive
endpoints. Data collected in the opinion on both vegetative and reproductive
endpoints demonstrated the importance of considering reproductive endpoints in
regulatory assessment. To bridge the current gap, extrapolation factors were
proposed by the PPR Panel to be applied to the vegetative vigour endpoints, which
are currently used for the risk assessment, to compensate for higher sensitivity of
reproductive endpoints. Furthermore, the opinion included an inventory of higher
tier tests and identified other potential routes of exposure such as vapour- and dust
drift which will need further consideration in a risk assessment scheme.
TUPC35
An ecosystem services approach to pesticide risk assessment and risk
management of non-target terrestrial plants: recommendations from a
SETAC Europe workshop
L. Maltby, The University of Sheffield / Dpt of Animal Plant Sciences; G.H. Arts,
Alterra Wageningen University and Research Centre / Environmental Risk
Assessment; M. Dollinger, Bayer CropScience; E. Kohlschmid, Agroscope /
Institute for Plant Production Sciences IPS; H. Ochoa-Acuna, DuPont Crop
Protection / Veterinary Pathobiology; V. Poulsen, ANSES / French Agency for
Food Environmental and Occupational Health Safety
The registration of Plant Protection Products (PPPs) in the EU is under Regulation
1107/2009, which recommends a tiered approach to assessing the risk to non-target
terrestrial plants (NTTPs). However, little information is provided on how to
perform and implement higher tier studies or how to use them to refine the risk
assessments. Therefore a stakeholder workshop was organized to consolidate
current knowledge and expertise to aid the further development of testing and
assessment procedures for NTTPs. The agreed recommendations of the workshop
relate to the three main themes, i.e. specific protection goals, risk assessment and
mitigation. The participants of the workshop adopted the European Food Safety
Authority (EFSA) approach of using an ecosystem services framework for
identifying specific protection goals. First, delivery and protection of ecosystem
services were discussed for in-crop, in-field ànd off-crop, and off-field areas.
Second, lower and higher tier risk assessment methods, including modelling
approaches, were evaluated. Third, options for risk mitigation of spray drift and
run-off were discussed and evaluated. NTTPs provide a wide range of provisioning,
regulating, cultural and supporting ecosystem services and may occur in-crop,
off-crop/in-field and off-field. The workshop participants agreed that the type and
relative importance of ecosystem services provided by NTTPs differ between
different areas both in field and off field. A number of higher-tier options were
identified and the benefits from these options addressed. A number of concerns
were raised around these options and actions taken in order to reduce uncertainty.
For the initial tiers, concern was especially raised around uncertainty related to test
species (are standard test species protective for wild species?) and endpoints (are
current regulatory endpoints protective of reproductive endpoints ?). At the level of
field- or other multispecies-studies, participants concluded that these studies pose a
challenge due to limited experience with this type of study and the absence of
guidelines (what to measure and how ?). Related to exposure, the main question
was what is the relative importance of different exposure pathways to non-target
terrestrial plants ? These questions were translated into specific actions including
collating and reviewing data and literature. The workshop report is foreseen for the
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first months of 2015 and will include the outcome of the specific actions.
TUPC36
Sensitivity of wild plant and crop species to plant protection products Literature review and analysis for SETAC AG Plants
H. Christl, Tier3 Solutions GmbH
1 on behalf of the SETAC workshop on “Non-target terrestrial plants” Following
recommendations of the SETAC workshop on “Non-target terrestrial plants” a
literature review was performed to compare the sensitivity of terrestrial plant
species (crop species and wild species), aiming to test the hypothesis that wild plant
species could be more sensitive to plant protection products (PPPs) than the
standard test species - which generally, though not exclusively, are crop species.
Literature data recording endpoints of crop and of wild species were collected,
implemented in a database and merged with regulatory data provided by the Crop
Life International NTP group, resulting in a dataset as comprehensive as possible. A
total of 2048 species/a.s. test combinations were included in the data base, some
with just one, others with several endpoints (e.g. ER25, ER50, shoot height,
biomass etc.), comprising 49 herbicides. Endpoints of crop and wild species were
compared individually by active substance, testing different endpoint types. The
majority of data was available for ER25 and ER50 endpoints, based on biomass
measurements of vegetative vigour lab and field studies, hence the assessment
focussed on these. The assessment was based either on the most sensitive species
each, or on the average sensitivity of the group. Differences in sensitivity were
expressed by means of a quotient, dividing the crop endpoint by the wild species
endpoint. Quotients below “1” indicate cases where crop species were more
sensitive than wild species (i.e. crop endpoints lower than wild species’ endpoints),
quotients above “1” indicate that wild species were more sensitive than crop
species. Average quotients were found generally to be close to 1, with deviations in
both directions. The overall conclusion was that, based on ER25 and ER50
endpoints (biomass VV) and the available extensive data sets, no consistent
differences in sensitivity between crop species and wild plant species were
detected.

Multistress in aquatic environments: the big picture (PC)
WEPC01
Effects of environmental stress on the genomic integrity of Daphnia magna
(Straus, 1820)
R. Wolf, Department of Biosciences; T. Andersen, University of Oslo; D.O.
Hessen, University of Oslo / Department of Biosciences; K. Hylland, University of
Oslo / Biosciences
Introduction. Climate change is predicted to cause “browning”, i.e. an increase of
dissolved organic carbon (DOC) in aquatic ecosystems. DOC offers protection
from UV radiation (UVR), but may itself pose radical stress. One of the most
common biochemical consequences linked to UVR, but not yet to DOC, is DNA
damage. Using the limnic cladoceran Daphnia magna, this damage is investigated
by applying the comet assay, a single cell gel electrophoresis that can account for
both single and double strand breaks. A more delicate feature linked to genomic
damage is histone modifications such as γH2A.X, which mediates DNA repair
response. Our study investigates the influence of DOC and UVR on DNA damage
and γH2A.X levels in Daphnia. Materials and methods. Adult Daphnia were
placed in 2 ml 96-well plates, and exposed to DOC (10 mg L−1), UVR (λ = 390 nm),
or a mixture of both. The comet assay was performed using a modified,
high-throughput protocol. Investigation of histone modifciations was carried out
using standard western blot and semi-quantitative ELISA techniques. Results and
discussion. DNA damage in control groups remained low, while UVR resulted in
the highest increase of damage. This effect was buffered in a co-exposure to both
DOC and UVR, while DOC itself also led to increased damage. Statistical
differences were found between all exposure scenarios. We also showed the effects
of UVR and DOC on histone modifications. Using antibodies specific towards
human γH2A.X, we demonstrated the existence of this histone modification in
Daphnia. We also investigated the influence of different climate change scenarios
on γH2A.X. The results of this procedure will be shown at the conference.
Conclusions. Our study shows that exposure to DOC and UVR have detrimental
effects on the genomic integrity of Daphnia. In a broader context, it is important to
address how changes in the environment may potentially alter the effects of
pollutants in aquatic ecosystems. Elevated levels of DOC imply an increased
mobilization and export of terrestrially derived heavy metals and organic
pollutants. Our study demonstrates the complexity of stress responses, and by
connecting established biomarkers with up-and-coming molecular methods, we
work towards pathing the way for future research by further bridging the gap
between ecology and toxicology.
WEPC02
The effects of salinity, temperature and acidification on the regenerative
capacity of the polychaete Diopatra neapolitana
A. Pires, Universidade de Aveiro / Biologia; E. Figueira, CESAM University of
Aveiro; A. Moreira, CESAM Department of Biology; A.M. Soares, Universidade
de Aveiro / Department of Biology and CESAM; R. Freitas, Biology
Water acidification, temperature increases and changes in seawater salinity are
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expected to occur in the near future. Climate changes can induce risks for aquatic
ecosystems, mainly on marine coastal areas, since they are inhabited by a large
number of benthic species with ecologic and socio-economical importance. In this
context, increasing efforts have been addressed to evaluate the effects of variations
in temperature, salinity and pH on biological responses of marine organisms.
Essentially due to their life-history characteristics, polychaetes have frequently
been used to evaluate the impact of environmental disturbances in estuarine
systems. The onuphid polychate Diopatra neapolitana presents a wide spatial
distribution, inhabiting intertidal and shallow subtidal habitats and frequently used
as fish bait. In previous studies this species demonstrated to be a good bioindicator
of metal contamination and organic matter enrichment. However, most of the
studies were devoted to bioaccumulation patterns and biochemical alterations, and
little is known on D. neapolitana´s physiological alterations, namely on the species
regenerative capacity, due to environmental changes. Thus, the present study aims
to assess the effects of temperature shifts, pH reduction and salinity changes in the
tissue’s regenerative capacity of this polychaete species. The results obtained
demonstrated that all the experimental conditions tested (pH, salinity and
temperature) significantly affected the regenerative ability of the polychaete D.
neapolitana. This study evidenced that D. neapolitana individuals exposed to lower
pH exhibited significantly lower capacity to regenerate their body, while with the
increase of temperature individuals showed a higher capacity to regenerate their
tissues. Furthermore, the present work demonstrated that individuals exposed to
salinities 28 and 35 did not present significant differences between them, while
salinities 21 and 42 influenced negatively the regenerative capacity of D.
neapolitana. At the end of regeneration, comparing all conditions, high salinity (42)
seemed to have a greater impact on the regenerative capacity of individuals than the
other factors, since under this condition individuals took longer to completely
regenerate. Overall, this study demonstrated that variations in abiotic factors can
strongly affect D. neapolitana´s performance. Keywords: Polychaetes, body
regeneration, biomarker, climate change
WEPC03
Metal contamination of in situ caged Gammarus fossarum as an indicator to
predict ecological disturbance: a national scale case-study
A. Ciliberti, Irstea Lyon / UR MALY Laboratoire Ecotoxicologie; A. Chandesris,
Irstea Lyon; M. Coquery, Irstea centre de Lyon Villeurbanne / UR MALY; R.
Recoura-Massaquant, Irstea centre de Lyon Villeurbanne / UR MALY
Laboratoire Ecotoxicologie; Q. Chabanne, Irstea Lyon; A. Francois, Irstea centre de
Lyon Villeurbanne / UR MALY Laboratoire Ecotoxicologie; a. chaumot, O.
Geffard, Irstea / UR MALY Laboratoire Ecotoxicologie
Comprehension and prediction of ecological effects related to environmental
contamination calls for improvement of risk assessment approaches and validation
of existing methods. As regards to metals, the prediction of ecological disturbance
through the assessment of bioavailability is limited to the use of approaches not
successfully validated in situ. Metal-related risk assessments should integrate
results from field studies about the relationship between bioavailable
concentrations and ecological response. In this aim, 1/ biota (which reflect
bioaccumulation and bioavailability) should be used to estimate water
contamination level, and 2/ the relationship between concentrations in biota and
ecological response should be characterised. The validation of this approach at a
wide scale could reveal the existence of a universal threshold for metal
concentrations in a given biomonitor above which adverse ecological effects
appear. Previous studies mainly rely on passive biomonitoring: the presence of the
test organism is required in situ and the influence of confusing factors may be
neglected. Active biomonitoring with transplanted organisms collected from the
same population enables to overcome these drawbacks. Our work aimed at
calibrating the active biomonitor Gammarus fossarum by relating the
concentrations measured in in situ caged organisms to local ecological indicators.
129 sites were investigated in France, for which relevant ecological and chemical
data were available. Controlled batches of gammarids were exposed during 7 days.
Metals were analysed by ICP-MS (Cd, Pb, Ni, Co, Ag, As, Zn, Cr, Cu) or
automated AAS (Hg). For most metals, bioaccumulation was significant with ratios
between the lowest and the highest values related to the essential or non-essential
character of the metals, confirming the relevance of this species to monitor metal
contamination in freshwater systems. For all metals, results showed no relationship
between bioaccumulation levels and global ecological disturbance. On the contrary,
for Cd and Pb, a clear relationship was established between the concentration in
caged organisms and the abundance of metal-sensitive invertebrates. Metal
concentration in G. fossarum can be quantitatively related to metal-specific adverse
responses in stream invertebrates. Dose-response curves, defined for each metal at
the national scale, indicate that contamination measured in caged organisms could
be used to manage the risk of metallic contamination.
WEPC04
Bioaccumulation of organic pollutants in present-day and climate altered food
webs
A.M. Berglund, Umea University / Department of Ecology and Environmental
Science; M. Ripszam, Umea University / Department of Chemistry; C. Gallampois,
Umea University / Chemistry; A. Andersson, Umea University / Ecology and
Environmental Science; E. Griniene, D. Figueroa, P. Byström, Umea University /
Department of Ecology and Environmental Science; P. Haglund, Department of
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Chemistry; M. Tysklind, Umea University / Department of Chemistry
We examined the effects of a warming climate on the accumulation of organic
pollutants (OPs) in the Baltic Sea. This region has a long history of pollution and is
highly influenced by river run-off. With the proposed changes in climate (increased
temperature and precipitation) a larger river discharge to the sea is expected, hence
an increased inflow of OPs and dissolved organic matter (DOC) of terrestrial origin.
Earlier studies have shown that increased temperature and DOC results in a shift at
the base of the food web, favoring bacteria over phytoplankton. This creates a web
with more trophic levels. Thus, in theory, top consumers in a bacteria-based food
web could be subjected to pollutants at higher concentrations than in a
phytoplankton dominated system, provided that the contaminants biomagnifies. In
this mesocosm-study we exposed a marine community (from bacteria and
phytoplankton to fish) for a cocktail of legacy and emerging OPs, using different
climate scenarios (increased temperature and DOC). We found evidence for a
bacteria favored food web with increasing DOC, but the bioaccumulation factor
(BAF) of OPs were not higher in fish from DOC-treated mesocosms. If any, higher
temperatures resulted in increased BAFs in fish but at higher temperatures DOC
generally reduced the bioaccumulation. Thus, increased temperature may be an
important factor for bioaccumulation of OPs in fish and the effect of DOC is
complex and needs further investigations.
WEPC05
Linking multiple stressors to microbial community structure for water quality
assessment
A. Barra Caracciolo, National Research Council / Water Research Institute; V.E.
Ferrero, IES; P. Grenni, National Research Council of Italy (CNR) / Water
Research Institute; M. Di Lenola, National Research Council / Water Research
Institute; N. Adeollo, National Research Council of Italy / Wate Research Institute;
L. Patrolecco, Water Research Institute Italian National Research Council; R.
Loos, European Commission DG Joint Research Centre / Institute for Environment
and Sustainability; S. Tavazzi, European Commission DG Joint Research Centre; J.
Pinto Grande, European Commission Joint Research Centre Institute for
Environment and Sustainability; M.L. Saccà, National Research Council / National
Water Research Institute; t. lettieri, European. Commission - Joint Research Centre
/ Institute for Environment and Sustainability
Freshwater quality assessment in Europe is established under the Water Frame
Directive (WFD) based on measurements of chemical pollutants in sediments and
water and biota (chemical status) and on the ecological indicators such as nutrients,
temperature, species compositions etc. (ecological status). However in the current
strategy a link between chemical and ecological status is missing. No biological
indicators are foreseen to integrate the different anthropogenic pressures including
chemical mixture, nutrients, temperature changes in order to provide a global
scenario on the ecosystem and therefore on the water quality. In this context,
MicroCokit FP7-PEOPLE-2012-IAPP project is focused on the identification of
microbial community based indicators for monitoring and evaluating the
complexity of multiple stressors (e.g. chemical pollutants, temperature, nutrients
etc.) relevant to guide preventive and remediation actions by the water authorities.
For this purpose the river Tiber has been chosen as a pilot case study and sampling
sites were selected based on different anthropogenic pressures which they are
exposed to. Water samples are being analyzed for both microbiological (FISH
analysis and Metagenomic) and chemical analysis (organic and inorganic
compounds, including emerging pollutants). Within the 4-years project, two
campaigns are contemplated per year (Autumn and Spring). We report preliminary
results of the chemical analyses (inorganic elements, DOC, PAHs, organochlorine,
triazine, chloroacetamide pesticides, perfluorinated compounds, pharmaceuticals,
etc.) and epifluorescence direct microscopy analyses (total microbial abundance
and phylogenetic community characterization by FISH) regarding the first two
campaigns. The preliminary results suggest that the microbial community structure
reflects both natural environmental variations (river course and sesonality) and
anthropogenic pressures. The same water samples are currently being processed for
metagenomic analysis in order to obtain a broader description of the microbial
community to be compared with the overall chemical results.
WEPC06
Airborne pollution-driven basal feminization in natural lake trout populations
from European mountain lakes
S. Jarque, Masaryk University / Faculty of Science RECETOX; E. Gallego, IDAEA
CSIC / Department of Environmental Chemistry; J. Grimalt, IDAEA-CSIC; B.
Pina, IDAEA-CSIC / Environmental Chemistry
Gene expression levels of vitellogenin (Vtg) and Zona radiata protein 1 (Zrp) in
liver were measured in brown trout (62 males and 81 males) from different lakes
and brooks in four distant European mountain areas in Norway, Tyrol (Austria),
Tatra Mountains (Slovakia/Poland) and the Pyrennes (Spain). As expected,
expression of both genes was several orders of magnitude higher in mature females
than in males, whereas females in the early stages of egg-formation showed levels
of Vtg and Zrp expression close to male levels. Relatively high Zrp expression in
males correlated with the presence of OCs in fish muscle, in agreement with
previous reports that linked these compounds with estrogenic activity in fish
muscle. Analysis of estrogen receptor expression in males corroborated the
induction of estrogen-responsive genes in highly polluted male trout. Our data
indicate an incipient feminisation of high mountain male trout, and constitute the
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first report of endocrine disruption associated exclusively to airborne pollution. The
relatively mild nature of the observed feminisation suggests that it may not
constitute a direct treat to the fertility of the impacted animals, but this situation
may be clearly degraded if a massive redistribution of pollutants currently stored in
the sediments should occur.

What's new from the SETAC Pellston workshop: Simplifying
environmental mixtures - an aquatic exposure-based
approach via exposure scenarios (PC)
WEPC07
Workshop introduction, aims and objectives
S. Marshall, Unilever / SEAC

WEPC08
Aquatic exposures to chemical mixtures in urban environments
S.D. Dyer, The Procter & Gamble Company / Environmental Stewardship and
Sustainability Organization

WEPC09
Use of prospective and retrospective risk assessment methods that simplify
chemical mixtures associated with domestic discharge
M. Galay-Burgos, ECETOC

WEPC10
Assessment framework for the effects of chemical mixtures in the aquatic
environment

WEPC11
Integrated prospective and retrospective exposure and risk assessment of
chemicals from urban runoff, municipal waste water and agriculture
N. Aust, Federal Environment Agency (UBA) / Biocides

Challenges in Wastewater Treatment and Reuse and the
Agricultural Use of Manures and Biosolids (PC)
WEPC13
Determination of contaminants of emerging concern in soil substrate and
plant material by QuEChERS extraction followed by liquid chromatography
quadrupole linear ion trap tandem mass spectrometry
A. Martínez-Piernas, University of Almería; A. Agüera, University of Almería /
Chemistry and Physics; P. Fernandez, IDAEACSIC / Environmental Chemistry; S.
Malato, Plataforma Solar de Almeria-CIEMAT
Presence of unregulated and not assessed contaminants of emerging concern
(CECs) in wastewater effluents represents a significant challenge to wastewater
reclamation. Problems associated to the repeated release of treated wastewater in
the environment for reuse applications, such as irrigationpractices, are still scarcely
investigated. Therefore, the accumulation of contaminants in soils after irrigation
and the evaluation of the uptake by crop plants are new insights that demand
research in order to evaluate the possible risks forenvironment and human health.
Consequently, comprehensive and high-throughput analytical methods have to be
developed and validated to provide a comprehensive evaluation of these
microcontaminants in soils and crops. With this regard, the main difficulties
associated to CECs analysis are the low concentration levels at which they are
present and the complexity of the matrices which present great challenges due to
high contents of pigments, and fatty or waxy materials, which may induce severe
matrix interferences. Therefore, sample preparation methods able to eliminate
potential interferences while permit to improve isolation and extraction of target
compounds are required. In addition to conventionalsolid liquid extraction, other
instrumental methods such as pressurized liquid extraction or microwave-assisted
extraction have been applied to solid samples, but they usually require an additional
clean-up step after extraction. QuEChERS (quick, easy, cheap, effective, rugged
and safe) is an extraction and clean-up technique originally developed for
recovering pesticide residues from fruits and vegetables, but in the last years is
rapidly expanding its field of application to other compounds and matrices of
environmental concern. In this work, the QuEChERS extraction method has been
adapted and optimized for the extraction of a set of CECs in both soil substrate and
plant material (lettuce). Optimization of the dSPE clean-up step has been performed
by using various phases (PSA, C18, ZSep+). Efficiency was evaluated based on the
recovery of the target analytes and matrix effects. The analysis was performed by
liquid chromatography quadrupole-linear ion trap tandem mass spectrometry
(LC-QqLIT-MS). The analytical method has been validated with good results in
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most cases.
WEPC14
Toxicogenomics Analysis Reveals Distinct Impact of Various Disinfection
Processes on Effluent
M. Hu, Department of Civil and Environmental Engineering; A. Jia, University of
Arizona; N. Gou, Northeastern University / Civil and Environmental Engineering;
J. Lan, Civil Environmental Engineering; S.A. Snyder, University of Arizona /
Chemical and Environmental Engineering; A. Gu, Department of Civil & Env
Engineering / Department of Civil Env Engineering Biotechnology Initiative
Program
Wastewater disinfection has been practiced in U.S. for control of infectious disease.
However, the potential adverse effects resulted from disinfection process such as
potential toxicity reduction or evolution has not been extensively investigated. In
this study, we applied a novel stress gene-based toxicogenomic approach, using
GFP-fused E coli reporter cell library, to evaluate the mechanistic toxicity of
municipal wastewater effluents disinfected by different technologies, including
chlorination (Cl2), chloramination (NH2Cl), ozonation (1.5 mg/L; 6.0mg/L),
ultraviolet irradiation (UV; 250 mJ/cm2; 1000 mJ/cm2) as well as combination of
ultraviolet irradiation and hydrogen peroxide (UV/H2O2; 10 mg/L&250 mJ/cm2; 10
mg/L&1000 mJ/cm2). The overall toxicity of disinfected secondary effluents was
first evaluated by Microtox assay with V. fischeri bioluminescence inhibition tests,
and the results indicated that no cytotoxicity could be detected with the effluents
with enrichment factor less than 25. The toxicogenomics-based molecular toxicity
assay was more sensitive than the MicroTox assay and the results showed that
compared with raw water, effluents disinfected by chloramination demonstrated a
remarkable increase in the total toxicity. In addition, effluent samples treated with
UV (p < 0.01) as well as UV/H2O2 (p < 0.01) also exhibited elevated toxicity than
original effluent, particularly with genotoxicity. Interestingly, chlorination (p <
0.01) and ozonation (p < 0.01) seemed to remove the original toxicity from raw
water effectively. The altered gene expression profiles for various effluent samples
exhibited distinctive patterns unique for different disinfection processes. Effluents
treated by chloramination showed strong responses over all stress categories,
especially oxidative stress and DNA damage, while UV and UV/ H2O2 elevated
genotoxicity. Comparing with UV alone, UV/ H2O2 decreased membrane stress
related toxicity significantly but the genotixicity sustained. In summary, this study
demonstrated that toxicogenomics-based assay can be applied for detailed and
informative toxicity evaluations of water samples and for treatment technology
effectiveness assessment.
WEPC15
Contamination assessment of 3 benthic invertebrates exposed to WWTP
effluents by combining targeted and holistic analytical methods: what are the
relevance and the feasibility of biological tools?
A. Berlioz-Barbier, ISA; A. Bulete, Institut des Sciences Analytiques UMR
TRACES Team / Service Central dAnalyse; J. Garric, Irstea Lyon; E. Vulliet,
CNRS
Nowadays, the pollution of aquatic environment with regard to the input of
numerous chemical compound residues in mixture is a growing scientific and
societal concern which raises several open questions referring to the potential
adverse effects towards non-target organisms. In addition to priority pollutants, new
unregulated pollutants, known as “emerging pollutants”, are continuously released
in the environment via wastewater treatment plant (WWTP) effluents, with a
consequent risk for the aquatic ecosystem. Within the water Framework, there are
now regulatory arguments in favor of using biota for assessing contamination
trends in water bodies, particularly for hydrophobic organic substances. In this
context, the aim of the proposed multidisciplinary project was to establish the
relevance of 3 benthic invertebrate species to characterize the chemical
contamination of water bodies exposed to WWTP effluents. Achieving this goal
required to have sensitive analytical methods to enable the detection of a panel of
substances in complex matrices. The implementation of targeted analyses based on
nanoliquid chromatography (nanoLC) and tandem mass spectrometry has allowed
assessing the bioaccumulation of 35 emerging contaminants in 3 invertebrates
(Chironomus riparius, Gammarus fossarum, and Potamopyrgus antipodarum).
Different exposure campaigns including both caging procedures and laboratory
experiments have highlighted the usefulness and the complementarity of biological
models selected for monitoring the quality of aquatic environments. Several
markers of anthropogenic pollution have been proposed. Moreover, the comparison
of bioaccumulation results obtained in laboratory with those obtained in a natural
environment showed significant differences that could open discussion on the
difficulty to reproduce in situ conditions in laboratory. To better understand the
response diversity observed during targeted analysis between species, but also
between exposure approaches, a metabolite fingerprinting strategy has been
implemented using NanoLC coupled to high resolution mass spectrometry. These
high-through put analyses aim to be untargeted and are used as a
hypothesis-generating approach. The purpose of this method is not to identify each
individual metabolite, but to compare patterns of metabolites that change in a given
biological system. In this way, multivariate data analyses have been applied in
fingerprinting to determine differences and classify samples.

Impact of urban wastes on prevalence of human oportunistic bacterial
populations and antibiotic resistance genes in agricultural soils from Burkina
Faso
B. Youenou, UMR CNRS / Laboratory of Microbial Ecology Université Lyon; S.
Bouda, UFR SVT Université de Ouagadougou; E. Hien, UFR SVT Université de
Ouagadougou / IRD UMR EcoSols; E. Brothier, UMR CNRS / Laboratory of
Microbial Ecology Université Lyon; S. Favre-Bonté, UMR CNRS 5557 Microbial
Ecology Université Lyon1; S. Nazaret, UMR CNRS 5557 / Laboratory of
Microbial Ecology Université Lyon
Spreading of municipal waste materials is a common practice among farmers of
developing countries in subsahelian African areas and especially for urban and
peri-urban agriculture. Few data are available on their impact on the prevalence of
pathogens or antibiotic resistance genes (ARG) in soils under different
pedo-climatic contexts than those in northern countries. This study examined the
long-term effects of landfill disposal of untreated raw urban wastes on the
prevalence of various human opportunistic pathogens (HOP) and ARG in soils
from Burkina Faso in regards to the impact on physico-chemical properties. Soils
were sampled in amended and unamended fields planted with sorgho at three sites
in the periphery of Ouagadougou during campaigns conducted in 2008, 2011 and
2013. At the three sites amendment led to an increase in organic matter, pH, CEC
and metal content as well as a significant increase in total heterotrophic bacteria. No
coliforms, Enterococci, Streptococci and Staphylococci related indicators were
detected. Regarding HOP P. aeruginosa was sporadically detected in the amended
field at one site in 2011. At one site Bcc was detected in the amended fields in 2008
and 2011 and species belonging to B. cenocepacia, B multivorans, B. dolosa, and B.
latens were identified. S. maltophilia was detected at the 3 sites from the three
campaigns, and at a higher level in amended fields. Antibiotic resistance tests
showed that P. aeruginosa isolates and Bcc had a wild type phenotype. Regarding
S. maltophilia multi-drug resistance was observed with resistance to 7 to 13
antibiotics comparable to the phenotypes of clinical isolates of reference strains. In
parallel we investigated the prevalence of ARG encoding for beta-lactams,
sulfonamides and quinolones resistance using a qPCR approach. qnrA, qnrB qnrS,
blaIMP, and blaVIM were never detected neither in the amendments, nor in the
amended and the unamended fields. On the opposite sul1, sul2, sul3, blaOXA, blaTEM,
and blaSHV genes were detected at variable frequency and levels (10 3 to more than
107 copies.g-1 soil dry weight) in amended fields and amendments at the 3 sites from
all campaigns. These genes were rarely detected in the unamended soils. This study
evidenced that amendment might impact directly the dissemination of pathogens
and ARG-harboring populations by introducing them from exogenous sources but
might indirectly alter their prevalence and properties by modifying environmental
conditions.
WEPC17
Impact of meropenem and zinc levels on resistance development in biofilms in
rotating tubular reactors
C.L. Hands, Civil Engineering and Geosciences; J.R. Snape, AstraZeneca UK Ltd. /
AstraZeneca Global Environment; D.W. Graham, Newcastle University / Civil
Engineering and Geosciences
Human morbidity and mortality has been substantially reduced since antibiotics
were introduced to human therapy almost 60 years ago. However, the efficacy of
antibiotics and their effect on public health is now being challenged by the
emergence of antibiotic resistant bacteria. Many reports have indicated that
elevated heavy metal exposures can promote the development and proliferation of
antibiotic resistance (AR). For example, evidence from waste treatment systems
show that AR was higher when zinc (Zn) levels were also high. In this study we
measured and assessed changes in AR in microbial biofilm communities and
effluents, by using an apparatus containing six aerobic rotating tubular reactors that
mimic trickling filter beds, to treat domestic sewage with different levels of Zn and
meropenem. Mixed domestic primary settled sewage and synthetic sewage was
pumped through the reactors, to allow surface biofilms to develop and reach
optimal thickness for 21 days, after which the following concentrations were added
to each respective tubular reactor; no amendment (control), 2 mg/L meropenem
(Reactor 2), 2 mg/L Zn (Reactor 3), 2 mg/L meropenem and 2 mg/L Zn (Reactor 4),
2 mg/L meropenem and 20 mg/L Zn (Reactor 5), 2 mg/L meropenem and 100 mg/L
Zn (Reactor 6). Samples for microbiological, metal and molecular analysis were
collected once a week from a common influent tank, six effluent flasks and from
biofilm at the top end (upper biofilm) and bottom end (lower biofilm) of each
reactor and twice a week for chemical analysis. Microbiological analysis used R2A
agar plates, amended with meropenem and Zn appropriately and molecular analysis
used qPCR with appropriate probes and primers. The study showed that elevated Zn
increases meropenem resistance in reactors fed with primary settled domestic
sewage and dosed with 2 mg/L of meropenem and Zn up to 100 mg/L. An average
of combined meropenem and Zn resistance of 51% was seen when 100 mg/L of Zn
was added, while 24% was seen when 20 mg/L of Zn was added, showing that
increasing Zn levels result in increased meropenem resistance. The presence of
meropenem in these reactors also increased resistance; however it is suspected the
main reason for this increase was due to higher concentration of Zn dosed to the
reactors. Moreover the presence of Zn alone, caused combined resistance as high as
5%. Elevated Zn levels in domestic sewage clearly increases meropenem resistance
levels in treated effluents.

WEPC16
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WEPC18
Changes in human faecel microbiomes prior to wastewater treatment
associated with different antibiotics
f. walsh, Biology
Antibiotics are associated with variations in the bacterial populations in the human
gut microbiome. However, within the human microbiome factors other than
antibiotics also play their role. When faeces is mixed in a system prior to input into
a wastewater treatment plant it is subjected to many contaminants. Antibiotics are
emerging contaminants. This study sought to investigate the effects of different
antibiotics on the same faecal microbiome. One faecal sample was divided into six
equal samples. One of the following antibiotics was added to each of the samples:
Ciprofloxacin (Cp) (1 mg/L), ampicillin (A) (8mg/L), tetracycline (T) (4mg/L),
Kanamycin (K) (4mg/L), colistin (C)(1mg/L) and no antibiotic (NA). All samples
were incubated at 37 C for 16 hours with shaking. The microbiomes were analysed
using 16S rRNA sequencing on an Illumina MiSeq and the data was analysed using
the Illumina BaseSpace platform. The number of different species within the treated
microbiomes varied: C = 348, K = 314, Cp = 390, T = 363, A = 294 and NA = 361.
Increases in the relative abundances (compared to the NA) of the Clostridia were
detected in the ampicillin and kanamycin treated samples, increases in Bacteroidia
and Actinobacteria in the colistin treated sample. Decreases in the relative
abundances of Clostridia were detected in the colistin treated sample, decreases in
Bacteroidia in the ampicillin and kanamycin treated samples, decreases in the
Flavobacteria in the ampicillin treated samples and decreases in the Actinobacteria
in the ampicillin, tetracycline and ciprofloxacin treated samples and decreases in
the Bacilli in ampicillin, tetracycline and colistin treated samples. The variations in
the composition of the microbiome indicate the potential selective pressure posed
by specific antibiotics in the wastewater system prior to treatment, which could
alter the antibiotic resistance profile of the influent microbiome. The significance of
these results is the potential for selection of increased abundances of specific
pathogens or bacteria carrying resistance genes, which are selected by the mixing of
human waste with antibiotics at the start of the wastewater system.

Risk assessment, risk management and mitigation for
pesticides: from regulation to public perception (PC)
WEPC25
Aminomethylphosphonic acid (AMPA) chronic risk assessment for Daphnia
and fathead minnow
G. von Mérey, Monsanto Europe S.A. / Regulatory; S.L. Levine, Monsanto
Company / REgulatory Sciences; P. Manson, Cheminova AS European Regulatory
Office / Global Regulatory Science; P. Sutton, Syngenta; H.O. Krueger, Wildlife
International, Ltd. / Aquatic Toxicology; T. Minderhout, Evans Analytical Group
EAG
Aminomethylphosphonic acid (AMPA) is the simplest member of a broad class of
compounds known as aminomethylenephosphonates and the only environmental
metabolite measured in significant amounts during the degradation of the herbicide
glyphosate in soil. However, there are additional sources of AMPA in the
environment, originating from organic phosphonates which are used in water
treatment to inhibit scale formation and corrosion, in the textile industry and in
industrial and household detergent formulations. AMPA, like glyphosate, has low
acute toxicity to aquatic animals. However, the chronic toxicity of AMPA to
aquatic animals has not been evaluated before this study. The purpose of this
investigation was to assess the potential for chronic toxicity of AMPA to fathead
minnow (Pimephales promelas) and Daphnia magna, which were used as
representative organisms for freshwater fish and aquatic invertebrates respectively.
Chronic toxicity to P. promelas was evaluated in a fish early life-stage study
following the methodology of Organization of Economic Coordination and
Development (OECD) test guideline 210. The primary endpoints in the early life
stage study were larval survival, growth and development. The NOEC for P.
promelas was determined to be 12 mg/L, the highest concentration tested. The
chronic toxicity to D. magna was evaluated in a Daphnia reproduction test
following the methodology of OECD test guideline 211. The primary endpoints in
this study were survival, growth and reproduction. The NOEC for D. magna was
determined to be 15 mg/L. Conservatively predicted environmental surface water
concentrations for AMPA from typical foliar agricultural application rates and
values from surface water monitoring programs are 100-1000 times lower than the
achieved NOAEC values from both studies. Consequently, there is a large and
highly protective margin of safety between realistic environmental exposures to
AMPA and chronic toxicity to aquatic vertebrates and invertebrates.

single-point mutation in the target site gene, the neuronal sodium channel. The
objectives of the present study were to take wild caught resistant Hyalella and raise
them in laboratory culture and examine their relative sensitivity to permethrin over
time, quantify permethrin bioaccumulation and biotransformation potential of the
resistant compared to non-resistant populations and examine the potential for
biomagnification by feeding fathead minnows (Pimephales promelas)
permethrin-exposed resistant Hyalella. Results showed that the resistant population
was orders of magnitude less sensitive to permethrin than the non-resistant
population and this resistance was maintained over the nine months that the
bioassays were performed. The resistant population bioaccumulated 1.5 to 3 times
the amount of 14C-labeled permethrin compared with the non-resistant population at
the lower concentrations tested, while biotransformation rates of permethrin were
similar among populations. Finally, fatheads minnows accumulated significantly
more 14C-labeled permethrin when fed resistant Hyalella dosed with permethrin
compared to non-resistant populations due to the fact that the resistant population
could tolerate greater permethrin concentrations. This result could cause significant
risk to sensitive fish species that consume these hyper-accumulating resistant
Hyalella.
WEPC27
Effects characterization for aquatic invertebrates exposed to
imidacloprid-Part B: Higher tier approaches
D. Moore, Intrinsik Environmental, Inc.; L. Knopper; R.L. Breton, Intrinsik
Environmental Sciences, Inc.; C. Greer, Intrinsik Environmental Sciences (US),
Inc. / Biology; M. Whitfield Aslund, University of Toronto; T. Hall, Bayer
CropScience / Environmental Toxicology and Risk Assessment; L.M. Bowers,
Bayer CropScience / Environmental Safety
Ecological risk assessment generally moves through a tiered progression from
conservative, screening-level analyses to less biased refined analyses. One way to
minimize uncertainly, a component of any assessment, is to rely upon multiple lines
of evidence. To complete a full weight-of-evidence aquatic invertebrate assessment
for imidacloprid, 140 available studies were evaluated for data quality and
relevance using a scoring system that assessed four factors: utility, objectivity,
clarity and transparency, and integrity. Given the number of mesocosm studies
available (n=30), it was possible to develop a taxon-sensitivity distribution (TSD)
using acceptable study NOECs. Differences in toxicity of imidacloprid were
apparent based on species and exposure duration. Acute toxicity values (LC/EC50)
ranged from 2.07 to 169,000 µg/L and chronic values ranged from 0.024 to 47,160
µg/L. Acute and chronic SSDs were derived and an HC5 calculated based on the
best fit of four models (i.e., normal, logistic, extreme value and Gumbel models in
log space). For the quantitative, higher tier evaluation of the mesocosm results, the
most sensitive results (NOECs for emergence, mortality, feeding rate, density and
abundance) for 13 taxa in six acceptable studies were used in the derivation of the
TSD. The Gumbel model provided the best fit. NOECs were typically determined
from nominal concentrations and effects measured from two to 26 weeks. Typically
two to four applications were made to the cosm separated by 7, 14 or 21 day
intervals. As such, the mesocosm-based TSD can be considered a chronic effects
metric. Given that the TSD was based on taxon NOECs, no further safety factors are
required to derive the mesocosm-based chronic benchmark for aquatic invertebrates
exposed to imidacloprid. These data can also be further assessed using other lines of
evidence (e.g., modified Plant Assemblage Toxicity Index suitable for
invertebrates) to derived a weight-of-evidence effects metric. For imidacloprid, a
large number of higher tier studies (i.e., Tier 3) of good quality are available and
provide a level of realism not found in laboratory studies. Using the higher tier
mesocosm-based TSD and other lines of evidence produced aquatic effects metrics
for imidacloprid that are more ecologically relevant and have lower uncertainty
than would effects metrics derived using lower tier approaches.
WEPC28
Approach to assess the off-field risk to wild bees from pesticide exposure
based on spatial and temporal aspects
B. golla, Institute for Strategies and Technology Assessment; J. Strassemeyer, ral
Research Centre for Cultivated Plants / Institute for Strategies and Technology
Assessment; C. Saure, Büro für tierökologische Studien; D. Daehmlow, Julius
Kühn Institute Federal Research Centre for Cultivated Plants / Institute for
Technology Assessment
The amount of natural habitats and the intensity of agriculture is very much
landscape dependent. High production areas usually provide less food and nesting
habitats especially for solitary bees and bumble bees due to the intensification of
agriculture coming together with the establishment of large homogenous fields.
Whereas bee hive removal or protection is a suitable and common risk mitigation
management tool to protect honey bees from pesticide exposure, there is no
equivalent for other pollinating insects, especially for wild bees. In order to support
ways to raise awareness about wild bees pollinate and forage on flowers of the field
margin we developed a spatially explicit tool to assess the off-field risk to those
insects from pesticide exposure. The tool incorporates the temporal occurrence and
habitat preferences of more than 20 species common in agricultural landscapes in
north-eastern Germany. The tool is meant to be used by farmers and advisors. We
used geodata from the statewide biotope survey of Brandenburg to classify habitats
according to the suitability for wild bees. With GIS we assessed the proportion of
these feeding and nesting habitats with a range of 500m around cropland. Results

WEPC26
Can pyrethroid resistant Hyalella azteca accumulate ecologically-relevant
pyrethroid tissue concentrations?
M.J. Lydy, Southern Illinois University-Carbondale / Center for Fisheries
Aquaculture and Aquatic Sciences; A.D. Harwood, Southern Illinois University /
Department of Natural Sciences; S. Nutile, Southern Illinois University Carbondale
/ Zoology; L. Muggelberg, Southern Illinois University Carbondale / Department of
Zoology
Pyrethroid insecticide resistance has been found in the epibenthic amphipod,
Hyalella azteca at several locations in California, USA. The resistance is due to a
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are aggregated on 1sqkm hexagon level. We provide this habitat index for 22 529
tiles in total. The poster illustrates the spatial distribution of theses habitats and
gives example calculations for application patterns used in agricultural practice.
The tool is implemented in a web based advisory and cooperation system for
farmers, beekeepers and nature conservationists to exchange relevant information
(e.g. location of apiaries, insecticide treatment) while respecting data privacy
among the partners. The concept was developed within the project “geobee” which
designs and implements a web based information platform for the protection and
promotion of wild bees and honey bee. It provides free of charge technical services
and information content in order to promote dialogue and information exchange
between beekeeping and nature conservation and agriculture.
WEPC29
Five point plan for a sustainable use of plant protection products
T. Frische, Federal Environment Agency (UBA) / Section Plant Protection
Products; S. Matezki, Plant Protection Products; C. Pickl, Federal Environment
Agency Germany / Section IV Pesticides Fate and Behaviour Groundwater Risk
Assessment; J. Wogram, German Federal Environment Agency UBA / Section
Plant Protection Products
In 2009 the European Commission implemented the so-called “sustainable use
directive” (Directive 2009/128/EC) in order to establish a framework for
Community action to achieve the sustainable use of pesticides. Article 4 (1) of the
directive re-quires: “Member States shall adopt National Action Plans to set up
their quanti-tative objectives, targets, measures and timetables to reduce risks and
impacts of pesticide use on human health and the environ-ment and to encourage
the development and intro-duction of integrated pest manage-ment and of
alternative approaches or techniques in order to reduce depen-dency on the use of
pesticides.” In Germany, the National Action Plan for sustainable use of plant
protection products (PPP) was approved in spring 2013 by the government
following an extensive multi-stakeholder debate. The Ger-man Federal
Environment Agency (UBA) is in charge of the environ-mental risk assess-ment of
PPP under Regulation (EC) No 1107/2009 as well as actively involved in the
development and implementation of the German Action Plan. In this context, UBA
developed five key principles / policy recommend-ations for a sustainable plant
protection practice: Minimize PPP use Identify, quantify and communicate risks
Optimize risk management Compensate inevitable ecological effects Internalize
external costs The presentation will (i) explain the reasoning and motivation
underlying these principles and (ii) discuss the actual and/or potential consideration
of these principles in the National Action Plan and under the authorization
procedure, respectively.
WEPC30
Can the synergism of azole fungicides and pyrethroid insecticides observed in
D. magna be quantified by measuring cytochrome P450 activity inhibition in
vitro and in vivo ?
M. Gottardi, N. Cedergreen, University of Copenhagen / Department of Plant and
Environmental Sciences
Cocktail effects of chemical mixtures can to a large degree be predicted, as long as
the chemicals do not interact with each other physically, chemically or biologically.
However, if interactions take place, synergy can occur, which is defined as the
mixture giving a larger biological effect than predicted by a reference model. A
recent study has shown that for more than 95% of the pesticides synergies for which
the mechanism is known, one of the chemicals either stimulates or inhibits the
activity of enzymes involved in xenobiotic detoxification pathways. A group of
these enzymes, Cytochrome P450, plays the major role in oxidation of drugs and
other foreign compounds in a vast variety of species and its activation or inhibition
seems to play a key role for the mode of action of a range of synergizing chemicals.
The question is whether the degree of synergy can be predicted based on the
knowledge of how synergistic chemicals affect the activity of these key enzymes.
The P450 inhibition potential of several azole fungicides such as prochloraz,
propiconazole, tebuconazole and epoxiconazole and the known P450 inhibitor
piperonyl butoxide, are investigated with fluorescence spectroscopy toward
cytochrome P450 (ECOD) activityof commercially available rat liver microsomes
in vitro and of D. magna in vivo. The experimentally found inhibition potentials,
expressed as the concentration giving a 50 % decrease in enzymatic activity relative
to the control (IC50) are compared with the synergism observed in a previuos study
(expressed as fold increase in toxicity). The ability of the inhibition potentials to
perdict observed synergism is then evaluated and quantified.
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E114,WE117,WE153,WE232,WE244,WE247,
WE407,WE412,WEPC03,WEPC15
Bioremediation.
16,313,314,317,379,MO154,MO268,MO410,M
O411,MO445,TH203,TU267,TU376,TU382,T
U388,TU398,TU405,TU407,TU408,TU411,TU
414,TU419,TUPC20,WE247,WE273,WE323,
WE323,WE353,WE353
Biotransformation.
135,283,38,403,404,463,514,539,540,541,542,5
54,596,630,670,98,MO049,MO067,MO121,MO
312,MOPC12,MOPC18,TH026,TH052,TH063,
TU193,TU274,TUPC11,WE008,WE040,WE04
0,WE098,WE148,WE157,WE216,WE217,WE2
18,WE219,WE220,WE221,WE222,WE223,WE
236,WE269
Case study.
139,146,158,173,177,179,180,21,229,233,245,2
47,248,250,280,310,330,346,361,365,366,372,4
09,437,487,498,526,554,56,566,581,584,598,65
0,687,86,88,95,MO047,MO085,MO162,MO173
,MO201,MO231,MO241,MO243,MO255,MO2
61,MO268,MO274,MO356,MO363,MO366,M
O372,MO383,MO385,MO397,MO398,MO400,
MOPC29,TH126,TH126,TH138,TH152,TH161
,TH161,TH162,TH162,TH165,TH175,TH176,T
U029,TU047,TU047,TU089,TU106,TU159,TU
181,TU184,TU186,TU194,TU204,TU206,TU2

12,TU212,TU218,TU227,TU228,TU287,TU29
7,TU297,TU307,TU308,TU315,TU338,TU346,
TU350,TU365,TU365,TU369,TU382,TU396,T
U421,TUPC18,TUPC24,WE105,WE106,WE19
5,WE253,WE260,WE275,WE301,WE327,WE3
36,WE338,WE344,WE347,WE352,WE364,WE
386,WE399
Chemical signalling.
142,653,TH047,TU068,WE029,WE199,WE290
,WE290,WE291,WE291,WE319
Chronic toxicity.
138,140,202,206,360,363,389,397,411,442,458,
47,473,517,525,589,MO003,MO023,MO027,M
O038,MO050,MO056,MO061,MO067,MO068,
MO070,MO071,MO090,MO090,MO091,MO09
1,MO111,MO114,MO139,MO162,MO299,MO
304,MO306,MO307,MO317,MO423,MO434,M
O435,MO449,MOPC06,MOPC15,TH010,TH01
3,TH021,TH030,TH030,TH081,TH094,TH095,
TH097,TH138,TH166,TU003,TU007,TU023,T
U025,TU026,TU027,TU099,TU127,TU182,TU
224,TU246,TU276,TU279,TU280,TU314,TU3
18,TU325,TU421,WE003,WE010,WE017,WE0
26,WE030,WE061,WE062,WE064,WE107,WE
120,WE123,WE138,WE155,WE241,WE245,W
E278,WE283,WE298,WE315,WE391,WEPC25
Climate.
145,163,175,206,207,250,344,380,496,499,523,
531,56,585,587,MO006,MO066,MO118,MO16
7,MO173,MO185,MO232,MO310,MO339,MO
400,MOPC20,TH033,TH033,TH064,TU010,T
U013,TU080,WE080,WE082,WE098,WE109,
WE110,WE116,WE123,WE157,WE252,WE25
3,WE322,WE323,WE323,WE332,WE347,WEP
C01,WEPC02,WEPC04
Cytotoxicity.
18,197,281,411,426,454,455,457,70,MO003,M
O083,MO096,MO097,MO098,MO106,MO123,
MO144,MO150,MO151,MO244,MO291,MO32
1,MO324,MO326,MO326,MO328,MO328,TH1
02,TH113,TU020,TU101,TU223,TU284,TU31
8,TUPC10,WE004,WE020,WE022,WE039,WE
039,WE070,WE081,WE136,WE143,WE243,W
E248,WE279,WE280,WE294,WE313,WE313
Decision analysis.
113,123,128,129,16,172,178,246,431,435,448,4
68,502,537,671,MO168,MO363,MO398,MO42
8,MOPC29,TH036,TH151,TH155,TU303,TU3
06,TU368,TUPC31,WE181,WE313,WE313,W
E332,WE335,WE343,WE355,WE355,WE424
Degradation.
212,380,381,39,421,510,511,513,537,598,650,6
64,98,MO030,MO154,MO235,MO236,MO237,
MO336,MO337,MO338,MO339,MO347,MO35
2,MO444,MO447,MOPC14,MOPC16,MOPC17
,MOPC22,TH037,TH039,TH040,TH041,TH05
4,TH058,TH069,TH069,TH192,TU071,TU136,
TU153,TU164,TU225,TU345,TU353,TU380,T
U385,TU393,TU394,TU399,WE134,WE165,W
E166,WE183,WE184,WE185,WE241,WE265,
WE268,WE395,WE410
Depuration.
487,MO130,MO223,TH029,TH059,TU074,TU
379,TU386,TU388,WE233,WE246,WE271,WE
308
Desorption.
217,271,33,61,697,MO234,MO417,TU073,TU0
75,TU153,TU155,TU255
Development.
11,199,246,269,292,355,357,391,412,417,460,4
80,521,6,601,602,614,629,641,694,8,MO026,M
O062,MO092,MO092,MO095,MO135,MO135,
485

MO178,MO221,MO226,MO227,MO247,MO37
5,MO397,MO414,MO448,MO450,MOPC07,M
OPC11,MOPC12,TH168,TH169,TH203,TU007
,TU012,TU013,TU052,TU152,TU172,TU236,T
U276,TU281,TU296,TU296,TU328,TU343,TU
374,TU413,WE007,WE023,WE026,WE034,W
E044,WE054,WE066,WE109,WE119,WE130,
WE168,WE182,WE213,WE252,WE291,WE29
1,WE293,WE293,WE317,WE331,WE354,WE3
54,WEPC15
Dioxins.
162,331,62,MO024,MO253,MO268,MO273,T
H078,TH197,TU125,TU140,TU202,TU273,TU
274,TU354,WE185
Ecological risk assessment.
1,113,116,13,137,141,156,181,186,20,200,206,
21,223,261,264,332,334,358,364,388,390,398,4
0,408,427,446,447,468,470,504,506,508,518,52
3,524,528,529,53,531,533,541,542,549,557,558
,568,580,581,586,587,616,619,621,630,632,647
,651,662,679,680,681,682,689,69,78,85,86,87,
MO047,MO055,MO073,MO084,MO090,MO09
0,MO096,MO100,MO115,MO129,MO163,MO
163,MO166,MO166,MO212,MO258,MO345,M
O347,MO348,MO357,MO385,MO403,MO413,
MO419,MO420,MO425,MO426,MO429,MO43
2,MO434,MO437,MOPC02,MOPC04,MOPC19
,MOPC21,MOPC25,MOPC30,TH001,TH004,T
H008,TH026,TH027,TH036,TH039,TH051,TH
055,TH057,TH058,TH061,TH062,TH076,TH0
88,TH093,TH095,TH109,TH128,TH130,TH13
3,TH134,TH135,TH137,TH138,TH140,TH141,
TH146,TH147,TH147,TH178,TH187,TH195,T
U001,TU002,TU005,TU011,TU017,TU030,TU
035,TU041,TU044,TU049,TU049,TU063,TU0
80,TU099,TU102,TU103,TU107,TU108,TU11
2,TU113,TU116,TU129,TU168,TU180,TU201,
TU218,TU226,TU293,TU293,TU294,TU294,T
U309,TU311,TU312,TU315,TU320,TU323,TU
324,TU326,TU329,TU333,TU338,TU339,TU3
41,TU342,TU343,TU355,TU357,TU358,TU36
1,TU365,TU365,TU367,TU367,TU368,TU371,
TU412,TUPC04,TUPC05,TUPC06,TUPC17,T
UPC31,TUPC32,TUPC33,TUPC35,TUPC36,W
E004,WE006,WE012,WE018,WE024,WE030,
WE046,WE052,WE058,WE068,WE071,WE10
7,WE128,WE130,WE136,WE160,WE185,WE2
17,WE244,WE247,WE249,WE330,WE361,WE
367,WE368,WE369,WE370,WE372,WE376,W
E377,WE378,WE381,WE400,WE403,WE426,
WEPC01,WEPC06,WEPC14,WEPC16,WEPC2
5,WEPC26,WEPC27
Ecotoxicology.
107,108,109,11,110,111,116,12,131,134,136,13
7,138,140,143,144,145,15,157,16,166,168,169,
17,18,181,184,196,197,199,200,207,237,238,23
9,240,241,251,254,263,269,272,280,283,284,28
5,289,301,302,306,310,324,327,328,329,330,33
1,333,334,341,359,362,371,389,390,391,392,39
4,395,396,398,399,400,401,402,407,408,409,41
0,411,425,428,429,440,444,445,446,447,45,452
,457,459,460,461,462,464,465,467,473,474,476
,489,492,5,508,516,518,522,523,526,527,529,5
30,532,533,555,558,559,560,582,583,584,587,5
88,591,604,605,608,611,617,618,619,620,630,6
32,647,648,659,662,669,679,68,683,69,690,698
,7,70,71,74,76,77,78,79,80,88,91,93,MO002,M
O004,MO007,MO011,MO012,MO013,MO015,
MO021,MO022,MO029,MO031,MO033,MO03
4,MO036,MO037,MO039,MO050,MO051,MO
052,MO053,MO054,MO055,MO057,MO059,M
O060,MO064,MO065,MO069,MO070,MO072,
MO073,MO074,MO075,MO077,MO080,MO08
8,MO089,MO093,MO093,MO094,MO096,MO
097,MO101,MO104,MO105,MO111,MO115,M
O120,MO123,MO135,MO135,MO137,MO139,
MO141,MO142,MO143,MO148,MO152,MO15
3,MO159,MO160,MO164,MO164,MO165,MO
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165,MO174,MO176,MO207,MO216,MO237,M
O277,MO288,MO289,MO290,MO291,MO294,
MO295,MO296,MO297,MO300,MO301,MO30
2,MO303,MO306,MO307,MO308,MO309,MO
310,MO313,MO314,MO315,MO316,MO321,M
O323,MO325,MO325,MO362,MO370,MO387,
MO411,MO427,MO433,MO435,MO438,MO43
9,MOPC01,MOPC10,MOPC11,MOPC25,MOP
C26,MOPC27,MOPC28,MOPC33,TH002,TH0
03,TH013,TH015,TH017,TH021,TH026,TH03
1,TH032,TH032,TH034,TH034,TH036,TH057,
TH061,TH064,TH066,TH071,TH071,TH076,T
H089,TH098,TH100,TH104,TH110,TH128,TH
129,TH130,TH136,TH137,TH140,TH141,TH1
44,TH146,TH149,TH149,TH166,TH169,TH18
8,TH194,TH203,TH204,TH205,TH205,TH208,
TH208,TH209,TU001,TU002,TU004,TU006,T
U008,TU009,TU010,TU011,TU013,TU014,TU
016,TU019,TU020,TU021,TU027,TU029,TU0
30,TU036,TU044,TU046,TU048,TU048,TU04
9,TU049,TU065,TU066,TU073,TU079,TU083,
TU084,TU087,TU088,TU090,TU091,TU093,T
U096,TU098,TU099,TU101,TU103,TU106,TU
108,TU109,TU113,TU131,TU133,TU137,TU1
68,TU169,TU176,TU180,TU185,TU187,TU19
2,TU210,TU210,TU221,TU222,TU223,TU240,
TU245,TU246,TU250,TU253,TU254,TU258,T
U259,TU260,TU263,TU265,TU267,TU274,TU
309,TU310,TU311,TU312,TU313,TU314,TU3
16,TU319,TU320,TU321,TU322,TU323,TU32
4,TU326,TU327,TU328,TU329,TU330,TU332,
TU333,TU334,TU337,TU343,TU344,TU360,T
U361,TU366,TU366,TU367,TU367,TU390,TU
397,TU401,TU402,TUPC01,TUPC02,TUPC05,
TUPC10,TUPC17,TUPC24,TUPC36,WE001,W
E003,WE005,WE008,WE009,WE011,WE013,
WE014,WE016,WE017,WE018,WE019,WE02
2,WE023,WE025,WE026,WE027,WE029,WE0
31,WE032,WE034,WE038,WE038,WE045,WE
046,WE049,WE050,WE051,WE054,WE055,W
E056,WE064,WE066,WE067,WE070,WE072,
WE073,WE074,WE075,WE076,WE079,WE08
0,WE083,WE086,WE087,WE094,WE096,WE1
01,WE102,WE107,WE109,WE111,WE113,WE
115,WE116,WE121,WE123,WE125,WE126,W
E131,WE133,WE135,WE137,WE138,WE140,
WE141,WE143,WE144,WE145,WE148,WE15
5,WE159,WE242,WE244,WE246,WE281,WE2
82,WE284,WE285,WE287,WE289,WE293,WE
293,WE295,WE296,WE297,WE298,WE302,W
E306,WE307,WE308,WE309,WE310,WE314,
WE314,WE315,WE317,WE369,WE371,WE37
8,WE385,WE409,WE412,WE415,WE422,WE4
23,WE426
Elimination.
100,418,420,453,484,512,654,67,MO031,MO22
0,TH181,TU028,TU096,TU164,TU215,TU408,
TUPC11,TUPC13,WE224,WE233,WE406
Endocrine disruption.
11,198,201,249,254,340,359,36,364,395,396,40
5,452,461,464,5,510,515,546,547,6,612,639,64
0,641,642,643,644,652,656,661,667,689,690,69
1,692,693,694,7,75,76,MO013,MO036,MO042,
MO068,MO092,MO092,MO100,MO119,MO12
1,MO127,MO133,MO133,MO136,MO136,MO
219,MO224,MO226,MO233,MO274,MO448,M
O449,MO450,TH036,TH039,TH046,TH049,T
H051,TH115,TH116,TH133,TH163,TH164,TH
165,TH166,TH167,TH168,TH169,TH170,TH1
71,TH172,TH173,TH174,TH175,TH176,TH17
7,TH179,TH180,TH181,TH182,TH183,TH184,
TH185,TH186,TH187,TH188,TH196,TU095,T
U099,TU100,TU104,TU198,TU201,TU202,TU
276,TU359,TU370,WE004,WE013,WE023,WE
024,WE025,WE029,WE033,WE038,WE038,W
E041,WE041,WE049,WE051,WE054,WE055,
WE063,WE067,WE125,WE162,WE163,WE17
1,WE177,WE243,WE278,WE290,WE290,WE2
93,WE293,WE410,WEPC06

Genotoxicity.
138,140,399,45,467,669,80,MO003,MO048,M
O051,MO052,MO053,MO054,MO085,MO090,
MO090,MO091,MO091,MO103,MO121,MO12
4,MO144,MO148,MO151,MO160,MO161,MO
297,MO326,MO326,MOPC08,TH005,TH006,T
H018,TH049,TH065,TH111,TH113,TU016,TU
042,TU187,TU243,TU253,TU284,TU335,TU3
83,TU401,WE020,WE021,WE037,WE048,WE
056,WE072,WE079,WE136,WE145,WE248,W
E249,WE279,WE280,WE297
Ground water.
100,101,113,115,117,221,224,250,33,348,474,4
81,52,655,85,MO124,MO139,MO154,MO180,
MO180,MO193,MO329,MO333,MO334,MO33
5,MO337,MO350,MO351,MO352,MO354,MO
416,TU118,TU166,TU188,TU382,TU419,WE1
64,WE173,WE189,WE230,WE252,WE349,WE
392
Growth.
458,47,MO019,MO027,MO130,MO188,MO20
9,TH014,TH171,TU033,TU107,TU275,TU335,
TU336,TU337,WE023,WE160,WE284,WE403
Herbicides.
117,404,463,475,508,524,583,680,696,76,MO1
23,MO147,MO166,MO238,MO267,TH004,TH
011,TH012,TH027,TH102,TU008,TU009,TU0
10,TU339,TU342,TU344,TU358,TU385,TUPC
01,TUPC32,TUPC35,TUPC36,WE047,WE060,
WE136,WE158,WE160,WE167,WE169,WE17
3,WE176,WE284,WE377
Human health.
119,146,170,25,340,343,347,360,361,42,423,48
5,493,569,570,571,572,573,593,597,61,622,623
,624,626,650,653,673,674,675,676,677,678,686
,9,MO096,MO097,MO098,MO161,MO162,MO
181,MO181,MO184,MO189,MO241,MO244,M
O246,MO275,MO280,MO326,MO326,MO342,
MO357,MO359,MO372,MO387,MO415,MOP
C09,MOPC31,TH047,TH054,TH096,TH106,T
H111,TH113,TH117,TH118,TH119,TH121,TH
122,TH123,TH124,TH124,TH127,TH127,TH1
45,TH183,TH184,TH185,TH200,TU085,TU10
5,TU283,TU284,TU421,WE037,WE121,WE14
6,WE255,WE261,WE275,WE313,WE313,WE3
19,WE383,WE387,WE389,WE390,WE405,WE
418,WE420,WEPC18
Immunotoxicity.
112,261,302,462,552,647,MO059,MO072,MO0
89,MO113,MO284,MO297,MO319,TH170,TU
169,WE084,WE086,WE093
In situ.
11,20,261,329,381,409,410,451,469,521,528,60
1,604,606,608,609,613,699,91,MO025,MO081,
MO094,MO095,MO154,MO162,MO171,MO29
5,MOPC17,MOPC31,TH005,TH060,TH076,T
H201,TH205,TH205,TU059,TU082,TU093,TU
118,TU126,TU147,TU152,TU158,TU186,TU3
82,TUPC14,TUPC20,WE034,WE042,WE043,
WE062,WE096,WE178,WE204,WE413,WEPC
03
Insecticides.
106,237,238,239,240,241,242,301,302,305,306,
330,447,505,507,561,581,631,MO006,MO007,
MO009,MO023,MO108,MO259,MO278,MOP
C30,TH010,TH016,TH054,TH071,TH071,TH0
80,TH148,TH148,TU137,TU196,TU251,TU30
9,TU314,TU315,TU317,TU319,TU323,TU324,
TU330,TU331,TU394,TUPC01,TUPC27,WE02
1,WE068,WE069,WE075,WE110,WE135,WE2
83,WE318,WE365,WE366,WE391,WEPC26
Landscape.
486

23,303,316,468,495,561,564,565,679,680,682,
MO353,MO354,TH025,TH067,TU006,TU185,
TU311,TUPC32,WE352,WE365,WEPC28
Life-cycle assessment.
119,120,121,122,123,124,125,126,127,128,129,
130,170,172,173,174,175,176,177,178,179,180,
232,233,234,235,236,290,291,292,293,294,295,
296,297,298,299,300,353,365,366,367,368,369,
370,394,43,430,431,432,433,434,435,44,494,49
5,497,498,499,500,501,502,503,55,56,57,58,59,
60,633,634,635,636,637,638,672,684,685,686,6
87,688,MO163,MO163,MO230,MO361,MO36
2,MO364,MO365,MO366,MO367,MO368,MO
369,MO370,MO372,MO375,MO376,MO377,M
O378,MO379,MO380,MO381,MO382,MO383,
MO384,MO385,MO386,MO387,MO388,MO38
8,MO389,MO389,MO390,MO390,MO391,MO
391,MO392,MO393,MO394,MO395,MO396,M
O397,MO398,MO400,MO401,TH108,TH151,T
H152,TH153,TH154,TH155,TH156,TH157,TH
158,TH159,TH159,TH160,TH160,TH161,TH1
61,TU103,TU286,TU287,TU288,TU289,TU29
0,TU291,TU292,TU293,TU293,TU294,TU294,
TU295,TU295,TU296,TU296,TU297,TU297,T
U298,TU298,TU299,TU299,TU300,TU300,TU
301,TU302,TU303,TU304,TU305,TU306,TU3
07,TU308,TU408,TU422,WE060,WE123,WE3
01,WE307,WE312,WE312,WE323,WE323,WE
326,WE327,WE328,WE329,WE330,WE331,W
E332,WE333,WE334,WE335,WE336,WE337,
WE338,WE339,WE340,WE341,WE342,WE34
2,WE343,WE344,WE345,WE346,WE347,WE3
48,WE349,WE351,WE352,WE353,WE353,WE
354,WE354,WE355,WE355,WE422
Mesocosm.
107,110,4,400,505,681,MO112,MO288,MO294
,MO439,MOPC30,TH134,TH204,TU105,TU10
9,TU111,TU114,TU116,TU117,TU232,TU263,
TU407,TUPC05,WE118,WE120,WE376,WE37
7,WE426,WEPC27
Metabolism.
142,143,145,283,344,401,415,427,456,481,535,
551,588,625,626,631,664,667,67,675,7,79,MO0
04,MO122,MO126,MO138,MO140,MO141,M
O142,MO149,MO150,MO158,MO159,MO163,
MO163,MO166,MO172,MO174,MO176,MO17
7,MO178,MO267,MO358,MOPC01,MOPC12,
MOPC13,TH131,TH182,TU048,TU048,TU098
,TU193,TU318,WE004,WE005,WE086,WE089
,WE091,WE097,WE109,WE151,WE157,WE19
7,WE220,WE222,WE223,WE224,WEPC30
Metalloids.
199,28,325,406,427,MO126,MO211,TH193,TH
199,TU334,TU389,WE159
Metals.
10,131,132,137,143,147,148,149,150,151,152,1
53,167,196,197,200,202,204,205,206,207,25,26
,262,265,266,28,286,287,29,290,30,308,315,32
6,327,333,341,342,343,344,345,402,406,409,41
0,429,436,438,439,440,441,459,476,490,491,50
1,519,522,587,604,605,673,74,80,89,90,93,94,
MO002,MO026,MO028,MO044,MO093,MO09
3,MO095,MO099,MO105,MO106,MO112,MO
114,MO116,MO122,MO131,MO146,MO173,M
O174,MO186,MO187,MO188,MO189,MO190,
MO191,MO194,MO195,MO197,MO198,MO19
9,MO200,MO201,MO202,MO203,MO204,MO
205,MO206,MO207,MO208,MO209,MO210,M
O212,MO215,MO216,MO217,MO218,MO280,
MO284,MO287,MO298,MO301,MO305,MO31
6,MO327,MO327,MO328,MO328,MO340,MO
364,MO388,MO388,MO389,MO389,MO390,M
O390,MO405,MO425,MO427,MO434,MOPC0
6,TH006,TH007,TH008,TH018,TH028,TH030,
TH030,TH081,TH118,TH121,TH131,TH137,T
H149,TH149,TH150,TH150,TH193,TH198,TH
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208,TH208,TH209,TU012,TU013,TU014,TU0
15,TU017,TU018,TU019,TU021,TU022,TU02
3,TU024,TU025,TU026,TU027,TU028,TU029,
TU030,TU031,TU032,TU033,TU034,TU035,T
U036,TU037,TU038,TU039,TU040,TU041,TU
042,TU043,TU045,TU082,TU083,TU086,TU0
89,TU090,TU141,TU159,TU160,TU161,TU16
2,TU163,TU164,TU165,TU167,TU168,TU169,
TU171,TU173,TU175,TU176,TU177,TU178,T
U179,TU181,TU183,TU233,TU239,TU244,TU
252,TU255,TU268,TU290,TU327,TU350,TU3
75,TU384,TU389,TU397,TU400,TU401,TU40
8,TUPC03,TUPC14,TUPC15,TUPC16,TUPC1
8,TUPC19,TUPC20,TUPC22,TUPC23,TUPC2
4,TUPC25,WE022,WE028,WE047,WE048,WE
053,WE062,WE065,WE066,WE081,WE082,W
E088,WE092,WE095,WE097,WE099,WE137,
WE144,WE155,WE158,WE178,WE231,WE23
2,WE259,WE263,WE299,WE306,WE314,WE3
14,WE356,WE357,WE358,WE359,WE360,WE
362,WE363,WE364,WE417,WE421,WEPC03,
WEPC16,WEPC17
Microcosm.
108,109,110,14,15,228,324,327,378,473,488,52
2,605,MO002,MO034,MO152,MO292,MO299,
MO421,MO438,MOPC06,TU078,TU107,TU11
0,TU112,TU175,TU232,TU265,TU342,TU406,
TUPC03,WE157,WE255
Mixture toxicity.
136,202,203,204,205,223,261,262,263,264,265,
266,280,281,309,328,371,373,374,375,403,404,
405,474,491,5,515,517,525,546,547,548,556,58
0,583,591,608,623,628,662,693,71,75,MO009,
MO014,MO020,MO058,MO103,MO121,MO31
0,MO328,MO328,MO341,MO415,MOPC04,M
OPC32,TH010,TH013,TH062,TH063,TH127,T
H127,TH173,TU022,TU034,TU036,TU037,TU
040,TU043,TU044,TU080,TU098,TU130,TU1
38,TU185,TU187,TU201,TU221,TU254,TU27
3,TU275,TU283,TU356,TU357,TU358,TU359,
TU360,TU361,TU362,TU363,TU364,TU364,T
U365,TU365,TU366,TU366,TU367,TU367,TU
PC03,TUPC21,TUPC25,WE060,WE070,WE07
6,WE084,WE095,WE108,WE115,WE116,WE1
79,WE200,WE277,WE284,WE290,WE290,WE
292,WE292,WE379,WEPC05,WEPC07,WEPC
08,WEPC09,WEPC10,WEPC11,WEPC30
Monitoring.
102,103,104,116,117,139,154,161,162,183,209,
210,218,220,237,238,239,24,240,249,252,273,2
79,287,306,330,335,339,34,345,348,356,37,412
,416,417,419,438,470,477,479,482,535,536,546
,559,562,564,599,601,603,610,612,613,646,648
,649,656,658,671,68,83,84,MO007,MO043,MO
177,MO179,MO179,MO180,MO180,MO200,M
O227,MO231,MO243,MO246,MO247,MO248,
MO249,MO256,MO257,MO258,MO261,MO26
3,MO266,MO270,MO273,MO274,MO282,MO
298,MO343,MO365,TH016,TH019,TH030,TH
030,TH031,TH046,TH048,TH061,TH068,TH0
74,TH077,TH078,TH120,TH139,TU045,TU04
7,TU047,TU051,TU052,TU053,TU055,TU058,
TU061,TU062,TU064,TU068,TU071,TU072,T
U119,TU120,TU121,TU122,TU134,TU140,TU
141,TU142,TU143,TU158,TU160,TU163,TU1
64,TU177,TU182,TU184,TU186,TU188,TU18
9,TU190,TU191,TU192,TU196,TU205,TU206,
TU209,TU210,TU210,TU214,TU219,TU227,T
U233,TU234,TU235,TU268,TU319,TU364,TU
364,TU374,TU390,TU395,TU413,TU416,TU4
17,WE002,WE037,WE099,WE105,WE106,WE
108,WE118,WE133,WE147,WE163,WE165,W
E166,WE170,WE174,WE184,WE186,WE189,
WE192,WE194,WE202,WE203,WE205,WE22
9,WE290,WE290,WE357,WE368,WE371,WE3
84,WE392,WE396,WE398,WE402,WE416,WE
417,WE418,WEPC05,WEPC18

Multimedia.
120,158,585,651,657,92,95,MO281,MO345,M
O346,MO348,MO357,TH087,TH109,TU206,T
U208
Mutagenicity.
282,547,MOPC08,TH049,TH112,TH143,TU18
7,TU335,TU383,WE021,WE248,WE249
Nanomaterials.
107,108,109,110,111,112,142,165,166,167,168,
17,18,213,226,227,228,229,230,231,269,284,28
5,286,287,288,289,353,354,355,356,357,358,42
4,425,426,428,43,44,45,46,47,48,489,490,491,4
92,493,500,555,574,575,577,578,579,616,617,6
18,619,620,621,670,79,81,MO144,MO145,MO
146,MO147,MO148,MO149,MO150,MO151,M
O152,MO283,MO284,MO285,MO286,MO287,
MO288,MO289,MO291,MO292,MO293,MO29
4,MO295,MO296,MO297,MO298,MO299,MO
300,MO301,MO302,MO303,MO304,MO305,M
O306,MO307,MO308,MO309,MO310,MO313,
MO314,MO315,MO316,MO317,MO318,MO31
9,MO320,MO321,MO322,MO323,MO324,MO
326,MO326,MO327,MO327,MO328,MO328,M
O361,TH084,TH085,TH086,TH087,TH088,TH
089,TH090,TH091,TH092,TH093,TH094,TH0
95,TH096,TH097,TH099,TH100,TH101,TH10
2,TH103,TH104,TH105,TH106,TH107,TH109,
TH110,TH119,TH192,TH198,TH199,TH200,T
H206,TH206,TU016,TU066,TU067,TU156,TU
231,TU232,TU233,TU234,TU235,TU236,TU2
37,TU238,TU239,TU240,TU241,TU242,TU24
3,TU244,TU245,TU246,TU248,TU249,TU250,
TU251,TU252,TU253,TU254,TU255,TU256,T
U257,TU258,TU259,TU260,TU261,TU262,TU
263,TU264,TU265,TU266,TU267,TU268,TU2
69,TU270,TU271,TU272,TU273,TU274,TU28
1,TU377,TU378,TU381,TUPC25,TUPC26,TU
PC27,TUPC28,TUPC29,WE084,WE112,WE14
3,WE184,WE270,WE294,WE296,WE297,WE2
98,WE299,WE300,WE301,WE302,WE303,WE
304,WE305,WE306,WE307,WE308,WE309,W
E310,WE311,WE311,WE312,WE312,WE314,
WE314,WE315,WE422,WE423,WE424,WE42
6
Natural resource damage.
101,565,60,MO207,MO384,TH142,TU105,TU1
66,TU289,TU300,TU300,WE104,WE330,WE3
64
Nutrients.
325,443,494,495,496,497,498,655,MO034,MO3
70,TH056,TU097,TU335,TU354,TU381,WE08
1,WE091,WE324,WE324,WE325,WE325,WE3
26,WE413
Partitioning.
102,158,160,163,164,219,273,275,277,278,32,3
37,339,340,350,412,455,471,472,544,551,556,6
95,73,MO186,MO234,MO269,MO271,MO273,
MO331,MO346,MO406,MOPC10,TH073,TH1
50,TH150,TH153,TH154,TH206,TH206,TU03
8,TU069,TU070,TU071,TU074,TU123,TU127,
TU131,TU144,TU149,TU158,TU203,TU207,T
U263,TU374,WE045,WE147,WE149,WE212,
WE214,WE215,WE228,WE316
Passive sampling.
111,155,159,161,162,164,214,215,216,217,218,
219,273,274,275,276,277,278,31,328,335,336,3
37,338,339,36,477,479,525,538,595,608,610,61
3,62,668,84,89,97,MO193,MO230,MO276,MO
408,MO417,MOPC31,TH016,TH031,TU067,T
U072,TU118,TU119,TU120,TU121,TU122,TU
123,TU124,TU126,TU128,TU129,TU130,TU1
32,TU134,TU135,TU136,TU138,TU139,TU14
0,TU141,TU142,TU143,TU144,TU145,TU146,
TU147,TU148,TU149,TU150,TU151,TU152,T
U153,TU154,TU155,TU156,TU157,TU158,TU
487

242,TU269,TUPC14,WE118,WE167,WE173,
WE177,WE188,WE189,WE234,WE368,WE41
6
Persistent.
101,102,103,104,105,114,159,161,163,211,213,
271,332,334,37,376,379,381,39,40,41,417,42,4
57,479,49,553,585,596,615,62,645,648,649,658
,660,676,677,97,MO239,MO240,MO242,MO24
3,MO245,MO254,MO255,MO258,MO262,MO
263,MO264,MO265,MO268,MO269,MO270,M
O276,MO279,MO280,MO282,MO409,MO443,
MOPC13,MOPC14,TH012,TH039,TH047,TH0
54,TH073,TH116,TH125,TH125,TH176,TH18
5,TH202,TU071,TU073,TU075,TU079,TU087,
TU088,TU100,TU140,TU143,TU144,TU145,T
U161,TU191,TU207,TU220,TU285,TU346,TU
353,TU381,TU395,TU416,TUPC13,WE015,W
E147,WE150,WE153,WE163,WE179,WE184,
WE191,WE240,WE321,WE416
Personal care product.
103,104,155,248,276,31,34,347,348,349,350,35
1,352,40,512,534,545,552,555,592,651,654,657
,660,97,MO191,MO220,MO222,MO233,MO25
1,MO260,MO272,MO274,MO404,MO437,MO
PC19,TH020,TH042,TH050,TH055,TH075,TH
077,TH128,TH156,TH167,TU054,TU055,TU0
56,TU057,TU065,TU133,TU194,TU197,TU20
7,TU214,TU215,TU216,TU217,TU218,TU219,
TU221,TU222,TU223,TU224,TU225,TU226,T
U227,TU228,TU229,TU230,TU391,TUPC06,
WE015,WE059,WE165,WE172,WE177,WE18
1,WE185,WE192,WE199,WE213,WE235,WE2
42,WE270,WE273,WE292,WE292,WE320
Pesticide.
106,113,115,118,201,214,215,216,218,226,23,2
37,238,239,240,241,251,274,281,303,306,32,32
4,329,338,392,397,402,403,415,442,443,444,44
5,447,465,50,506,507,509,51,518,52,525,538,5
4,557,558,559,562,563,564,565,566,580,603,62
2,627,628,649,65,674,682,690,84,87,9,MO007,
MO020,MO084,MO125,MO134,MO134,MO14
2,MO147,MO210,MO213,MO235,MO261,MO
330,MO331,MO332,MO333,MO334,MO337,M
O338,MO339,MO340,MO342,MO343,MO344,
MO347,MO349,MO350,MO351,MO352,MO35
3,MO354,MO358,MO359,MO370,MO433,MO
447,MOPC18,TH001,TH002,TH003,TH005,T
H016,TH023,TH025,TH027,TH034,TH034,TH
045,TH053,TH068,TH069,TH069,TH070,TH0
70,TH080,TH102,TH122,TH132,TH135,TH13
8,TH147,TH147,TH182,TH202,TU001,TU004,
TU006,TU007,TU011,TU081,TU085,TU102,T
U110,TU112,TU118,TU135,TU138,TU143,TU
161,TU190,TU310,TU311,TU313,TU316,TU3
18,TU319,TU321,TU322,TU325,TU326,TU32
7,TU332,TU340,TU360,TU364,TU364,TU367,
TU367,TU399,TU414,TU416,TUPC05,TUPC3
3,TUPC34,WE006,WE014,WE045,WE046,WE
049,WE051,WE060,WE072,WE074,WE076,W
E085,WE118,WE126,WE127,WE128,WE129,
WE133,WE134,WE135,WE146,WE152,WE15
3,WE156,WE161,WE163,WE164,WE169,WE1
70,WE176,WE180,WE190,WE204,WE207,WE
225,WE230,WE231,WE238,WE366,WE367,W
E369,WE370,WE372,WE373,WE374,WE376,
WE379,WE381,WE382,WE384,WE385,WE38
6,WE387,WE388,WE389,WE390,WE391,WE3
92,WE393,WE394,WE396,WE397,WE398,WE
399,WE400,WE401,WE403,WE416,WEPC04,
WEPC28,WEPC29,WEPC30
Pharmaceuticals.
1,134,14,144,154,155,156,198,2,21,214,216,21
7,252,274,283,3,34,361,364,377,38,396,4,40,41
3,416,418,421,450,451,456,461,462,465,477,48
6,487,488,5,510,511,512,513,514,527,534,535,
537,545,547,548,553,590,596,597,599,6,602,60
6,656,659,661,664,665,666,667,668,669,67,68,
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69,70,71,72,75,85,98,99,MO005,MO010,MO01
1,MO012,MO013,MO017,MO018,MO020,MO
021,MO022,MO031,MO032,MO033,MO034,M
O035,MO036,MO037,MO038,MO039,MO040,
MO041,MO042,MO043,MO044,MO045,MO04
6,MO047,MO048,MO050,MO051,MO052,MO
053,MO054,MO055,MO056,MO057,MO058,M
O059,MO060,MO061,MO062,MO063,MO065,
MO066,MO067,MO069,MO070,MO071,MO07
2,MO073,MO074,MO075,MO076,MO078,MO
079,MO080,MO081,MO082,MO089,MO103,M
O107,MO110,MO111,MO120,MO136,MO136,
MO179,MO179,MO221,MO222,MO224,MO22
5,MO226,MO227,MO233,MO235,MO236,MO
237,MO246,MO247,MO262,MO444,MO450,M
OPC15,MOPC20,MOPC21,MOPC22,MOPC29
,TH037,TH038,TH040,TH041,TH042,TH043,T
H050,TH056,TH063,TH064,TH072,TH072,TH
077,TH079,TH115,TH129,TH148,TH148,TH1
70,TH180,TH190,TH200,TU059,TU080,TU10
4,TU136,TU146,TU147,TU191,TU193,TU205,
TU212,TU212,TU254,TU360,TU391,TU393,T
UPC08,TUPC19,WE039,WE039,WE041,WE04
1,WE059,WE063,WE067,WE080,WE149,WE1
52,WE162,WE168,WE172,WE174,WE175,WE
192,WE194,WE197,WE214,WE215,WE233,W
E234,WE235,WE236,WE237,WE239,WE241,
WE251,WE258,WE259,WE260,WE262,WE26
3,WE264,WE265,WE266,WE268,WE269,WE2
71,WE273,WE280,WE281,WE282,WE292,WE
292,WE339,WE378,WE404,WE405,WE406,W
E413,WE415,WEPC13,WEPC17
Policy analysis.
129,185,24,246,247,248,292,294,297,3,37,430,
432,433,502,643,MO168,MO371,MO395,MOP
C33,TH151,TH153,TU086,TU301,TU353,TUP
C13,WE291,WE291,WE326,WE343,WE400,W
E402
Regulation.
125,183,215,220,29,3,30,307,308,312,371,373,
389,393,408,429,430,438,481,482,505,509,558,
563,618,620,64,642,643,66,671,692,90,MO041,
MO046,MO150,MO254,MO342,MO351,MO40
3,MO418,MO432,MO440,MOPC27,MOPC28,
MOPC33,TH018,TH023,TH081,TH084,TH085
,TH089,TH097,TH101,TH109,TH163,TU025,T
U050,TU208,TU322,TU337,TU348,TU351,TU
352,TU353,TU355,TU356,TU362,TU363,TU3
68,TU370,TUPC07,TUPC13,TUPC36,WE030,
WE090,WE127,WE129,WE206,WE225,WE22
6,WE310,WE316,WE340,WE357,WE360,WE3
71,WE375,WE381,WE382,WE383,WE397,WE
398,WE400,WE402,WEPC29
Remediation.
253,315,316,318,342,346,381,437,448,488,491,
515,695,696,697,698,699,98,MO068,MO266,M
O270,MO303,MO361,MO393,MO418,TH035,
TH110,TH189,TH190,TH191,TH192,TH193,T
H194,TH195,TH199,TH201,TH205,TH205,TH
207,TU109,TU125,TU162,TU170,TU243,TU2
70,TU377,TU381,TU384,TU387,TU396,TU39
7,TU400,TU403,TU404,TU406,TU407,TU409,
TU410,TU412,TU415,TUPC20,TUPC22,WE27
1,WE349
Reproduction.
133,198,199,329,333,359,395,442,562,6,641,66
1,669,692,694,75,76,80,MO011,MO027,MO06
2,MO068,MO132,MO138,MO302,MO306,MO
436,MO448,TH136,TH144,TH166,TH168,TU0
14,TU027,TU224,TU247,TU256,TU325,TU41
4,TUPC34,WE007,WE054,WE055,WE061,WE
071,WE087,WE108,WE111,WE179,WE277,W
E278,WE296,WE322,WE365,WE374
Risk assessment.
1,103,112,117,118,185,198,2,205,207,215,22,2
20,224,226,242,244,245,26,263,275,30,301,302

,303,305,307,309,310,311,312,316,33,346,351,
356,36,360,361,362,37,371,372,373,389,392,40
5,424,429,436,439,441,444,455,457,459,469,47
8,481,489,49,50,502,505,506,507,508,51,54,55
0,551,559,560,561,562,563,584,586,593,61,612
,616,617,618,622,623,63,64,643,644,646,65,65
0,652,66,663,678,689,691,692,693,72,77,83,90,
92,96,MO001,MO005,MO033,MO038,MO039,
MO040,MO041,MO042,MO044,MO045,MO04
6,MO057,MO082,MO098,MO107,MO131,MO
168,MO181,MO181,MO184,MO189,MO194,M
O204,MO206,MO218,MO222,MO232,MO239,
MO241,MO244,MO260,MO280,MO282,MO32
5,MO325,MO329,MO330,MO331,MO333,MO
334,MO335,MO336,MO339,MO340,MO342,M
O344,MO349,MO350,MO354,MO355,MO356,
MO359,MO360,MO404,MO405,MO406,MO40
7,MO408,MO409,MO415,MO416,MO420,MO
424,MO426,MO433,MO439,MOPC05,MOPC0
6,MOPC07,MOPC14,MOPC16,MOPC18,MOP
C25,MOPC27,MOPC28,MOPC29,MOPC31,T
H023,TH025,TH028,TH030,TH030,TH056,TH
064,TH081,TH084,TH085,TH086,TH087,TH0
88,TH089,TH090,TH092,TH093,TH094,TH09
6,TH097,TH101,TH106,TH107,TH108,TH119,
TH121,TH123,TH132,TH139,TH145,TH163,T
H173,TH177,TH179,TH180,TH182,TH183,TH
185,TH186,TU004,TU036,TU066,TU067,TU0
82,TU116,TU117,TU127,TU138,TU151,TU16
7,TU196,TU203,TU204,TU205,TU206,TU207,
TU208,TU209,TU215,TU227,TU228,TU229,T
U230,TU233,TU240,TU247,TU275,TU279,TU
280,TU283,TU285,TU310,TU313,TU314,TU3
17,TU321,TU325,TU326,TU328,TU330,TU33
1,TU337,TU338,TU340,TU341,TU344,TU345,
TU348,TU349,TU350,TU354,TU355,TU356,T
U359,TU363,TU370,TU372,TU373,TU397,TU
416,TU421,TUPC02,TUPC07,TUPC15,TUPC2
1,TUPC22,TUPC34,TUPC35,WE010,WE014,
WE019,WE021,WE035,WE036,WE039,WE03
9,WE040,WE040,WE089,WE090,WE103,WE1
20,WE126,WE127,WE131,WE132,WE138,WE
170,WE211,WE216,WE231,WE243,WE251,W
E254,WE255,WE259,WE261,WE275,WE286,
WE311,WE311,WE320,WE321,WE345,WE35
4,WE354,WE356,WE358,WE359,WE365,WE3
66,WE373,WE374,WE380,WE382,WE384,WE
385,WE387,WE389,WE393,WE395,WE396,W
E397,WE398,WE399,WE401,WE424,WEPC28

WE048,WE061,WE102,WE104,WE113,WE21
2,WE227,WE237,WE264,WE361,WE380

Risk management.
1,116,176,185,243,245,246,247,290,301,316,34
6,375,507,509,550,563,564,565,566,646,MO04
3,MO185,MO230,MO239,MO260,MO282,MO
402,MO403,MO412,MO426,MO430,MO431,M
OPC20,MOPC21,MOPC33,TH090,TH091,TH1
08,TH147,TH147,TU050,TU197,TU219,TU32
2,TU362,TU368,TU369,TUPC31,TUPC35,WE
139,WE291,WE291,WE300,WE301,WE309,W
E325,WE325,WE330,WE343,WE371,WE385,
WE386,WE414,WEPC05,WEPC29

Speciation.
147,148,151,227,230,231,249,26,265,286,30,32
6,342,358,545,605,91,92,93,MO126,MO187,M
O191,MO192,MO202,MO217,MO226,MO390,
MO390,TH092,TU024,TU034,TU146,TU240,T
U242,TU244,TU245,TU389,WE228,WE363,W
E421

Roadway. MO238
Sediment.
104,13,139,15,173,182,183,184,185,186,20,222
,28,336,337,338,486,517,542,595,606,610,645,
668,670,699,73,83,87,MO024,MO028,MO035,
MO062,MO153,MO171,MO186,MO194,MO19
7,MO203,MO208,MO232,MO262,MO263,MO
264,MO265,MO286,MO421,MO422,MO423,M
O424,MO426,MO428,MO430,MO431,MO443,
MOPC05,MOPC17,TH004,TH007,TH009,TH0
14,TH033,TH033,TH050,TH055,TH059,TH06
7,TH073,TH074,TH082,TH094,TH142,TH175,
TH177,TH189,TH191,TH201,TH205,TH205,T
H207,TU018,TU019,TU039,TU047,TU047,TU
051,TU056,TU062,TU115,TU123,TU125,TU1
26,TU130,TU150,TU162,TU170,TU171,TU19
4,TU195,TU212,TU212,TU218,TU246,TU334,
TU373,TU375,TU390,TU412,TUPC16,WE012,
488

Soil.
114,115,162,17,222,224,226,231,26,285,288,28
9,313,314,315,317,318,33,356,376,377,378,379
,380,39,415,425,426,49,494,495,499,506,514,5
2,528,529,531,532,533,54,584,585,604,607,63,
663,69,79,MO002,MO047,MO093,MO093,MO
142,MO148,MO149,MO151,MO152,MO164,M
O164,MO184,MO200,MO204,MO206,MO210,
MO211,MO213,MO218,MO259,MO266,MO26
7,MO269,MO270,MO330,MO332,MO333,MO
334,MO338,MO355,MO382,MO393,MO406,M
O408,MO412,MO413,MO416,MO443,MO444,
MO447,MOPC16,TH011,TH012,TH053,TH09
5,TH103,TH135,TH189,TH191,TH194,TH195,
TH202,TH204,TH208,TH208,TH211,TU012,T
U029,TU040,TU150,TU160,TU162,TU163,TU
166,TU167,TU169,TU234,TU235,TU259,TU2
61,TU262,TU264,TU265,TU270,TU391,TU39
2,TU393,TU394,TU395,TU396,TU398,TU399,
TU400,TU401,TU402,TU404,TU406,TU410,T
U411,TU415,TU418,TU419,TUPC15,TUPC17,
TUPC18,TUPC19,TUPC21,TUPC24,TUPC34,
WE012,WE071,WE072,WE126,WE127,WE12
8,WE130,WE131,WE132,WE133,WE137,WE1
38,WE142,WE143,WE154,WE161,WE178,WE
186,WE200,WE208,WE235,WE242,WE250,W
E251,WE262,WE263,WE270,WE272,WE294,
WE296,WE306,WE307,WE310,WE324,WE32
4,WE362,WE363,WE382,WE402,WEPC13,W
EPC16

O295,MO296,MO332,MO341,MO343,MO345,
MO349,MO384,MO416,MO424,MOPC02,MO
PC08,MOPC20,MOPC22,TH004,TH025,TH02
7,TH032,TH032,TH037,TH040,TH047,TH048,
TH049,TH050,TH051,TH068,TH071,TH071,T
H075,TH079,TH086,TH104,TH134,TH142,TH
165,TH173,TU057,TU058,TU120,TU121,TU1
22,TU135,TU136,TU156,TU184,TU188,TU18
9,TU190,TU198,TU199,TU201,TU204,TU214,
TU216,TU217,TU237,TU252,TU271,TU365,T
U365,TU375,TUPC06,TUPC11,WE094,WE10
3,WE104,WE110,WE115,WE124,WE154,WE1
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449, 487, 510, 517, 535, 602, 603, 606, 656, 672,
86, MO010, MO172, MO223, MO247, MO280,
MOPC15, MOPC21, MOPC22, TH080, TU044,
TU214, TU217, TU218, TU221, TU379,
TUPC28, WE079, WE181, WE197, WE203,
WE205, WE281
Bardaxiglou, Gabriel. 229
Bardot, Corinne. MO166, MO166
Bare, Jane. 124
Barfknecht, Ralf. 559, WE370
Bärlocher, Felix. WE124
Barnhoorn, Irene. WE114, WE231
Barón, Enrique. WE079
Baron, Matthew. WE008, WE038, WE038,
WE314, WE314
Barra, Ricardo. TU143
Barra Caracciolo, Anna. MO032, TU406,
TU407, WEPC05
Barral, Laura. TU046
Barral, Maria Teresa. MO211, TU047, TU047
Barranco, Alejandro. 10
Barratt, Benjamin. 572
Barrera Perez, Martha. WE156
Barresi, Enzo. 646
Barret, Aurélie. TU355
Barreto, Angela. TU254
Barreto, Ângela Maria. MO069
Barrett, Alan. 601
Barrett, Kirk. TU144
Barrio, Irantzu. 46
BARRITAUD, Lauriane. 480
Barron, Leon. 416, 534, 599, MO080, WE192
Barros, Diana. MO291
Barros, Thiago. TU388
Barroso, Carlos. 549, TH187, WE063
Barroso, Dimitri. WE160
Barry, Michael. MO299
Barsi, Alpar. TH168
Barth, Markus. WE131
Barthe, Michael. 229
Barthel, Mark. 431
BARTHEL, Yves. MO441
Bartl, Peter. MO081
Bartolome, Nora. MO408
Bartram, Abby. WE386
Bartstra, Wiepke. TU021
Bartunek, Vilem. TU264
Bartz, Jens-Ole. TU136
Basili, Danilo. MO143
Bastianoni, Simone. WE323, WE323
Basto, Maria. TH062, WE271
Bastolla, Camila. WE098
Bastos, Ana. WE142
Bastos, Ana Catarina. TH195
Bastos, Wanderley. TU182
Batalla, Ramon. 21
Batel, Annika. TU077
Batisson, Isabelle. MO166, MO166
Batista, Daniela. 109
Batley, Graeme. 90
Batres Esquivel, Lilia. WE156
Battaglia, Eric. 147
Bauda, Pascale. 18, 20
Baudez, Jean-Christophe. WE328
Baudoin, Jean-Marc. 20
Baudoin, Patrick. 4
Baudrimont, Magalie. 105, MO112, TU098
Bauer, Christian. 127, MO396
BAUER, Franklin. WE016
Bauerlein, Patrick. 357, TU236, TU237
Baumann, Lisa. MO113, TH169
Baumann, Michaela. MO057
Baumann, Thomas. TU263
Baumeister, Joachim. TU208
Baun, Anders. 618, MO293, MO317, MO320,
TU244
baveco, hans. 186, 303, 568, TH141, TH146,
TU185, TU311, TUPC04
Bavel, Bert. TU051
Baxter, Leilan. TU008

Bayart, Jean-Baptiste. 172
Bayerle, Michael. TU138
Baynes, Alice. 461
Bayona, Josep. 666
Bayona, Josep M. 145
Bayoudh, Sami. WE173
Beach, Evan. WE317, WE319
Beadham, Ian. TUPC09
Bean, Tim. 464, WE029
Bean, Tom. 67, MO081
Beane, Steve. MO194
Beaubien, Cédrick. 148
Beaudard, Cecile. 55, 687
Beaudette, Lee. WE138
Beaudouin, Rémy. 4, TH133
Beauvais-Flueck, Rébecca. 341, TU176
Beavers, Joann. WE006
Bebianno, Maria. WE308
Bebianno, Maria Joao. WE097
Becanova, Jitka. WE039, WE039
Becerra, Eduardo. TH172
Becerra-Castro, Cristina. 607, WE250
Béchemin, Christian. 475
Becker, Benjamin. TU120, TU123
Becker, Dennis. 510
Becker, Dorthe. 362
Becker, Roland. TU322
Beckers, Liza-Marie. TU212, TU212
Beckingham, Barbara. 275
Bednar, Amy. TH090
Bednarska, Agnieszka. TU027, TU028, TU038
Beekhuijzen, Manon. MOPC10
Beevers, Sean. 572
Beger, Anna-Lena. WE330
Beguiristain, Thierry. 528
Behnisch, Peter. 692, TU211, TU211, TU370
Behra, Renata. 608, MO311
Behrens, Daphné. 463
Bekele, Robel. WE074
Beker, Beatriz. 475
Belanger, Scott. 388, 390, 458
Belarbi, Rafik. WE352
Belaud, Jean-Pierre. WE355, WE355
Belavgeni, Alexia. WE286
Belden, Jason. 613
Belenguer, Vicente. 86
Belgers, Dick. 303, TU311
Bellanger, Xavier. 488
Bellas, Juan. 401, MO177, WE086, WE087,
WE089
Belleville, Marie-Pierre. 510
Beltran, Estelle. MO416, TU355
Beltrán, Eulalia María. MO130
Beltrán, Fernando Juan. MO064
Belzunce, Maria Jesús. 183
Belzunce Segarra, Maria Jesus. TU132
Belzunces, Luc. TU313, TU325
Ben Abdallah, FERJANI. TH209
Ben Ahmed, CHEDlIA. TH209
Ben Rouina, BECHIR. TH209
Ben-Abdelkader, Faten. TU325
Ben-Hamadou, Radhouan. TH137, TU107
Benavente, Fernando. MO176
Benedicto, Jose. WE358
Benejam, Lluís. 535
Benetti, Fernanda. TU414
Benetto, Enrico. 129, 57, 687, MO370, MO394,
MO395, TU293, TU293, TU302, WE326
Benfenati, Emilio. 393, TU279, TU280
Bengoa, Christophe. TU303
Bengoa, Xavier. MO391, MO391
Bengtson Nash, Susan. 457, 648, 649, WE032
Benini, Lorenzo. 124, 297, MO382, TU300,
TU300
Benisek, Martin. WE003
Benito, Maria. 561, WE365, WE366
Benoit, Rachel. MO222, WE243
Benskin, Jonathan. WE201
Benson, Victoria. TU197
Benstead, Rachel. 639
benveniste, gabriela. WE333, WE334
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Benvenuto, Chiara. 254
Benvenuto, Giovanna. MO304
Berchtold, Julitta. TU340
Berendonk, Thomas. WE258
Berg, Cecilia. 198
Berg, Hakan. 581, TH010, TH013
Berg, Vivian. TH184
bergami, elisa. 269, TH110, WE412
Bergamin, Martina. WE412
Bergback, Bo. 153
Bergé, Alexandre. 412
Berger, Elisabeth. MO340
Berger, Gert. TU005
Berger, Jean-Luc. MO424
Berger, Markus. 124, 170
Berger, Urs. 158
Berggren, Elisabet. TU279, TU280, TU356,
TU421
Bergholz, Kolja. TUPC32
Berglund, Asa. WEPC04
Berglund, Olof. 134, MO079
Bergman, Eva. 72
Bergstrom, Ed. 67, MO081
Bergström, Sofia. 101
Berho, Catherine. MO193, TU118, WE173,
WE189
Berlioz-Barbier, Alexandra. MO178, WEPC15
Bermejo-Nogales, Azucena. 166
Bernal, Cristina. MO177
BERNARD, Fabien. MO002, MO004, TU401
Bernardi, José Vicente. TU182
Bernhard, MaryJo. WE220
Bernhardt, Emily. 286
Berninger, Jason. WE277
Berny, Philippe. WE368
berteloot, olivier. TU030
Berthe, Thierry. 327
Bertilsson, Stefan. TUPC16
Bertin, Delphine. TH059, TH060
Berto, Daniela. TH176
Bertolero, Albert. 334
Bertram, Michael. MO013
Bertrand, Carole. 44, WE426
Bertrand, Lidwina. WE281
Bertrand, Marie. MO150
Bervoets, Lieven. MO135, MO135
Besnard, Anne-Laure. 691, MO084
Besse-Hoggan, Pascale. 324, MO166, MO166
Besseling, Ellen. 272, TU057, TU064, TU065,
TU066, TU078
Besser, John. MO197
Bessou, Cécile. WE324, WE324
Bessoule, Jean-Jacques. 528
Bester, B. MO125
Bester, Kai. 32, MO234
Bester, Megan. WE028
BETAT, Sylvie. WE027
Betoulle, Stephane. 261, 462, MO059, WE244
Bettoso, Nicola. TU179
Beule, Lukas. 425
Beulke, Sabine. WE383
Bharat, Girija. 84
Bi, Yonghong. TU191
Bi Asanga Fai, Patricia. 251
Biagioni, Irene. TU251
Bianchi, Viviane. MO226, TH043
Bianchini, Adalto. 135, MOPC04
Bianco, Alessandra. TU262
Białk-Bielińska, Anna. WE237
Bicherel, Pascal. 391, WE016, WE017, WE027
Bicho, Rita. 533, MO164, MO164, WE307
Bick, Amos. WE272
Bidleman, Terry. 163
Bidussi, Massimo. TH100
Biel, Miriam. WE235
Bighiu, Maria. MO025, WE062
Biginagwa, Fares. TU058
Bignert, Anders. WE357
Bigot, Marie. 649
Bijelovic, Sanja. MO248, MO257, TU417
Bijlsma, Lubertus. 536
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Bikiaris, Dimitris. MO225
Bilbao, Eider. 45
Bilec, Melissa. 686
Billoir, Elise. 149
Bindra, Dr Satya. P. 250, WE252
Binelli, Andrea. TUPC29, WE279, WE280,
WE282
Binnington, Matthew. 677
Birk, Sebastian. 19, MO167
Birkved, Morten. MO368, MO391, MO391
Birrer, Sibylle. 465
Bischof, Ina. WE220, WE221
Bišová, Katerina. MO003
Bispo, Antonio. 528
Bistoni, María. WE281
Bittner, Michal. WE033, WE115
Bizkarguenaga, Ekhine. 614, TU157
Bizzotto, Elisa. MO426
Bjerg, Poul. 85
Bjerkelund, Viggo. TH038
Björlenius, Berndt. 449, WE411
Bjorn, Anders. 293, MO381
Björn, Erik. TH042
Black, Frank. TU091
Blackwell, Brett. WE277
Blaha, Ludek. MO289, WE003, WE024,
WE039, WE039
Blahova, Lucie. MO123
Blais, Jules. MO207
Blakey, Alex. WE376
Blanchet-Letrouve, Isabelle. 405, TH076,
TU099, TU100
Blanck, Hans. TU048, TU048
Blanco, Maria. 588
Blanksma, Chad. WE277
Blasco, Julian. 467, 48, 590, WE097, WE102
Blass, Vered. 684, TH157
Blazquez, Mercedes. TU079
Bleeker, Eric. 619, TH105
Blenau, Wolfgang. 238
Blengine, Gian Andrea. TU289
Blengini, Gian Andrea. TU300
Blengini, Gian Andrea . TU300
Bletsou, Anna. WE196
Bloch, Robert. 675
Blondel, Léa. TU089
Bloomfield, John P. MO167
Bluhm, Kerstin. WE322
Blum, Kristin. 449, WE168, WE411
Blunt, Brian. 136
Blust, Ronny. 202, 206, 266, MO157, TU037,
WE095
Bobic, Stanka. MO248, MO257, TU417
bocci, elena. 269, WE412
Bocci, Elena. TH110
Bock, Michael. MO437, WE185
Bocksch, Sigrun. TU314, TU320
Bocquené, Gilles. 610
Bodart, Jean-François. 197, TU014
Bodilis, Josselin. 528
Bodin, Laurent. TU313
Boegi, Christian. WE012
Boehler, Marc. 418, 99
Boeri, Marta. WE070
Boesten, Jos. 115, 303, 49, TU311
Boethling, Robert. 37, WE320
Bogdal, Christian. WE398
Böhler, Svenja. WE031
Bohlin Nizzetto, Pernilla. 95, MO242
Böhm, Leonard. WE184
Böhm, Ralf. WE221
Böhme, Alexander. TH114, TH145
Böhme, Steffi. 165, TUPC25
Boily, Monique. TH036
Bois, Frederic. TU279
Boiselle, Nadine. MO349
Boisseaux, Paul. 462, MO059
Boithias, Laurie. MOPC21, MOPC22
Boivin, Arnaud. 563, MO355, WE392, WE396
Bolard, Audrey. 595
Boleda, M Rosa. TH181

Boleda, Mª Rosa. MO229
Bolívar-Subirats, Gabino. 652, TH181
Bolli, Randi. MO339
Bollmann, Ulla. 32, MO234
Boltes, Karina. 422, WE292, WE292, WE415
Boltes Espínola, Karina. 318
Bonansea, Rocío Inés. TH004
Bondioli, Federica. MO361
Bonelli, Barbara. TH110
Bonet, Berta. 525, TU044
Bonnail, Estefania. WE088
Bonnard, Marc. WE244
Bonnell, Mark. 312
Bonneris, Emmanuelle. 559, WE370, WE373
Bonnet, Marc. TU325
Bonnineau, Chloé. WE081
Bonnomet, Vincent. TU349
Bonomo, Marina. 152, WE249
Bontempi, Rhaissa. TU413
Bony, Sylvie. MOPC08, WE026
Booth, Andy. TUPC26
Boothman, Warren. 670
Bopp, Stephanie. TU356
Borecka, Marta. WE237
Borga, Katrine. 540, 585
Borgert, Christopher. TH164
Borgie, Mireille. TU284
Borgonovo, Emanuele. 58
Bori, Jaume. TU168, TUPC17
Bořík, Adam. MO071
Borin, Sara. MO268
Borja, Ángel. 183
Boronat, Jordi. MO393
Borowska, Ewa. 418, 99
Borrego, Carles. 487
borrelli, raffaella. WE070
Bortolotti, Laura. TU328
Bosch, Cristina. 602
Bosch, Jordy. TU332
Bosch, Lluis. MOPC22
BOSCH-FRIGOLA, IRENE. WE339
Bosch-Orea, Cristina. WE205
Boschmonart-Rives, Jesús. WE329
Boscolo Brusà, Rossella. TH176
Bosi, Susanna. TH100
Boski, Tomasz. WE119
Bosman, Ingrid. TU146
Bosse, Gwen. TU329, TU333
Bossi, Rossana. 647
Bossier, Peter. WE092
Bossus, Maryline. MO021
Bostrom, Marja. MO079
Botelho, Rafael. MO051, MO052, MO053
Boti, V.. WE190
Bott, Nathan. MO295
Botta, Clarice M R. TH009
Botta, Fabrizio. 102, 610, MO249, TU365,
TU365
Böttcher, Ulf. MO334
BOUALAM, Marc. MO441
Bouchard, Christian. TU286
Boucher, Justin. 172
Bouchet, Sylvain. TUPC16
Bouda, Salomon. WEPC16
Bouetard, Anthony. MO084
Bouhsina, Saâd. MO162
Boulahtouf, Abdelhay. 691
Boulange-Lecomte, celine. WE049
Boulay, Anne-Marie. 124, 170, TU286
Bouma, Geiske. 247
bouquerel, Jonathan. MO292
Bourdineau, Jean-Paul. 140
Bourdineaud, Jean-Paul. MO090
Bourdineaud, Jean-Paul . MO090
Bourgault, Guillaume. TH160, TH160
Bourges, Catherine. 97
Bourgin, Marc. 418, 99
Bourguet, William. 691
Bourrelly, Stéphane. MO370
Bourtzis, Konstantinos. TU399
Bousserrhine, Noureddine. TU169
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Bouter, Anne. MO400
Boutonnet, Jean-Charles. TU016
Bouvy, Alain. TH156
Bouwman, Henk. TH031
Bouwman, Hindrik. MO278, TH026, TU161,
WE060
Bouwmeester, Hans. TH101
Bowers, Lisa. 504, WEPC27
Bowes, Dylan. TU033
Bowkett, Mark. TU147
Boxall, Alistair. 2, 227, 67, 71, MO039, MO081,
MO221, MO246, TU205
Boyacıoğlu, Meltem. 669
Boyd, Kenneth. TU059
Brach-Papa, Christophe. 475
Brack, Werner. 245, 246, 675, 73, MO085,
TH165, TU187, TU194, TU198, TU199,
TU210, TU210, TU212, TU212, TU368,
WE187, WE195, WE212, WE276
Bradley, Doug. 469
Bradley, Emma. WE383
Bragg, Leslie. MO092, MO092, TU095
Bragin, Gail. WE090
Brain, Richard. TU008
Bramke, Irene. MOPC16, WE134
Brandão, Fátima. 132, TU032
Brandão, Miguel. 294
Brandhoff, Puck. TH101
Brandsma, Sicco. TU239
Brandt, Ingvar. 6
Brandt, Kristian. 604, WE263
Brauch, Heinz-Jürgen. TU188
Braun, Anna. TU183
Braun, Christian. TU293, TU293
Braunbeck, Thomas. 388, TU077, WE011,
WE031
Braungardt, Charlotte. 29, MO194
Brausch, John. TU002
Bravi, Clara. MO423
Bravo Rebolledo, Elisa. TU064
Brayner, Roberta. WE304
Brboric, Maja. TH044, TUPC23
Breda, Silvia. MO186
Breedveld, Gijs D.. 247, 36, 62, MO230
Bregliani, Mabel. MO447
Breitholtz, Magnus. 550, MO001, TU127,
TU199, WE406
Breitwieser, Marine. WE107
Breivik, Knut. 36, 657, 676, 677, MO230,
MO281, TU142
Brendonck, Luc. MO114
Brennholt, Nicole. 267
Bresolin de Souza, Karine. MO026
Bressling, Jana. MO048
Bressy, Adèle. 451, MO251
Breton, Roger. 504, WEPC27
Briard, Vincent. WE337
Brinch, Anna. TU240
Brinke, Alexandra. MOPC05, TH014
Brinkman, Fiona. MO155
Brinkmann, Markus. WE001, WE002
Brion, Francois. 192, MO133, MO133, MO448,
MO450, TH133, TH165
Brito, Cícera Mariana Capellari Macruz. WE106
Brito, Darlan. TU097
Brito, Natilene. TU388, WE176
Brix, Kevin. MO198
Brkic, Dragica. MO123
bro, elisabeth. 329
Brochot, Céline. MO357
Brock, Theo. 447
Brock, Theo C.M.. 186
Brockmeier, Erica. 362, MO143
Brockmeyer, Berit. 337, TH082, TU152
Brodin, Tomas. 72, MO012, MO017, MO018,
MO034
Broeg, Katja. 248
Broll, Gabriele. 529
Brooks, Bryan. 659, 678, MO049, WE317,
WE319
Brorström-Lundén, Eva. 103, TU368
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Brosselin, Vanessa. MOPC08
Brothier, Elisabeth. WEPC16
BROUSSE, Alice. MO416
Brousseau, Pauline. TH036
Brouta-Agnésa, Marolda. TU053
Brouwer, Abraham. 692, TU211, TU211
brown, Andrew. 187, 193
Brown, Andrew Ross. MO449
Brown, David. WE300
Brown, Garry. TU162
Brown, Kevin. MO439
Brown, Rebecca. 416, MO080, MO440, TH178
Brown, Steven. 342
Brown, Trevor. WE217
Bruchet, Auguste. MO193, TU118
Bruckert, Hans-Jörg. WE226
Brückner, Jasmin. MO136
Brueckner, Jasmin. MO136
Bruehl, Carsten. TU004, TU005, TU006, TU332
Bruensing, Jan. MO048
Brugger, Kristin. 558, TU331, WE372, WE373,
WE374
Bruinen de Bruin, Yuri. WE291, WE291
Brulle, Franck. MO002, MO159
Brumbaugh, Bill. MO197, TU139
Brummell, Martin. 531
Bruneau, Mélanie. WE056
Brunelli, Andrea. 493, TH107
Brunet, Jean-Luc. TU313, TU325
Brüning, Ina. 594
Bruns, Eric. 505, TU341, WE380
Brunstroem, Bjorn. MO138
Brunström, Björn. 6
Bryan, Brett. 636
Brzozowska, Katarzyna. TU336
Bu, Yuanqing. WE073
Bub, Sascha. MO330
Bucheli, Thomas. 222, MO259, MO406, MO408
Buchholz, Kurt. 689
Buchinger, Sebastian. MOPC05, TH014,
TU199, TU370
Büchler, Ralph. 242
Buck, David. 343
Buck, Robert. 42
Buckova, Martina. WE009
Budak, Igor. WE348
Budgen, Nigel. 1
Budzinski, Helene. 102, 105, 328, 417, 463, 610,
693, MO249, MO343, TH059, TH060, TH073,
TU098, TUPC21, WE096, WE191
Bueno, Odair. WE135
Bueno, Odair Correa. WE021
Buer, Anna Lucia. WE044
Buesser, Sybille. 292, 298
Bui, Thuy. TH125, TH125
Bulete, Audrey. 451, MO178, TH124, TH124,
TU313, WEPC15
Bulle, Cecile. 124, 293, 501, 55, MO376,
MO381, MO390, MO390, TU286
Bundschuh, Mirco. 428, 442, 443, 491, MO347,
TH071, TH071, TU245, TU263, TU364,
TU364, WE103, WE298
Bundschuh, Rebecca. 442, 491, WE103
Bunge, Michael. WE184
Bunke, Dirk. TU368
Bunyatyan, Yurik. MO258
Buono, Silvia. TH110
burden, natalie. 392, WE014
Burdon, Francis. 23
Burek, Jasmina. TU287
Burgeot, Thierry. 463
Burgess, Robert. 339, 490, 670, TU124
Burkard, Michael. 457, WE032
Burket, Sarah. 659
Burkhardt, Eva-Maria. TU348
Burkina, Viktoriia. MO067, MO071, MO120,
MO140
Burns, Emily. MO246
Burns, Mitchell. 52
Burstin, Bruno. TU103
Burston, Peter. 566, WE386

Burton, Allen. 469, 91, MO323
Buruaem, Lucas. MO425, MO429, WE088
Bury, Nicolas. 416, 456, MO080
Busch, Mirjam. TU295, TU295
Busch, Wibke. 280, MO103, MO137, TU366,
TU366
Busetti, Francesco. 281
Busset, Guillaume. WE355, WE355
Bustnes, Jan. TU087
Butkovskyi, Andrii. WE269
Butler, Emma. 362, MO143
Butler, Josh. MO407, WE090
BUTTIGLIERI, GIANLUIGI. 513
buttino, isabella. MO304, MO427, TH110
Buttol, Patrizia. TH152
Buzier, Remy. 215, 218
Byers, Harry. TU194
Byström, Pär. WEPC04
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Cabral, Mathilde. MO162
Cabral, Millena. TH008
Cacciatore, Federica. TH176
Cacela, Dave. TH142
Cáceres-Martínez, Carlos. WE065
Cachot, Jerome. 402, 9
CADARSI, Stephanie. TU016
Cadore, Solange. MO287
Caetano, Flavio. TU007
Caetano, Miguel. WE099
Caillet, Céline. 18
Caixach, Josep. 156
Cajaraville, Miren. 46, MO301
Cajaraville, Miren P. 45
Çakal Arslan, Özlem. 669
Calderer, Montse. TU382
Calderón, Antonio. TU397
Caldwell, Daniel. MO038, TH173
Caley, Jane. TU345, TU346
Caliman, Jean Pierre. WE324, WE324
Calisto, Vania. MO061
Callaghan, Amanda. MO309, TU105
Callaghan, Paul. 94
Callol, Agnes. 110
Callol Junyer, Agnes. MO288
Calow, Peter, K1
Calzolai, Luigi. 546
Camarero, Pablo. 332, 407, 68
Cambier, Sébastien. MO285
CAMCI, Elif. MO344, WE390
Camilleri, Virginie. 140
Campbell, Peter. TU312
Campbell, Peter G. C.. 148, 229, 93
Campillo, Juan. MO177, WE089, WE358
Campillo, Juan Antonio. 401, WE086, WE087
campion, jean-florent. MO362
Campo, Julian. WE207, WE208
Campos, Alexandre. 14
Campos, Bruno. 141, 145, 396, 398, 78
Campos, Diana. 139, TU222
Campos, Estefânia. MO144, MO147, MO151,
TH102
Campos, Isabel. MO200, MOPC03, TU163,
TU395
Campos, Sandro. TH006
Campos Pereira, Franco Dani. MO139
Camusso, Marina. TUPC14
Cañameras, Núria. 666
Canario, Joao. 132
Cancelo-González, Javier. MO211
Candela, Lucila. 348, WE235
Candotto Carniel, Fabio. WE232
Canedo-Arguelles, Miguel. 400
Canesi, Laura. 269, TH107, TU273
Canhoto, Cristina. WE124
CANLI, Esin. MO122
Canli, Mustafa. MO122
Canovas, Manuel. MO177
Cantos, Manuel. MO410
Cantu, Mark. WE222
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Cantwell, Mark. 339, 490, 670
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Capitanescu, Florin. TU302
Capolupo, Marco. TH079
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Capri, Silvio. TU372
Caquet, Thierry. MO084
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Carbonaro, Richard. MO202
Carbonel, Gregoria. 376
Carbonell, Gregoria. MO130
Carboni, Andrea. TU234, TU235
Cardona, Dwaine. WE209, WE210
Cardoso, Catia. WE097
Cardoso, Vera. 132
carere, mario. MO426, TU370, TU372
CARLES, LOUIS. MO166, MO166
Carlon, Claudio. TU345
Carlos, Rose. WE135
Carlotti, François. 471
Carlyle Silva de Oliveira, Reginaldo. MO055
CARMO, TALITA. MO298
Carmo Silva, Jaqueline. WE155
Carmona, Eric. TH050
Carmona, Juan. WE121
Carneiro, Renato. MO233
Carney Almroth, Bethanie. TU051
Caron, Antoine. TU098
Carpi, Anthony. TU162
Carraschi, Silvia. MO111
Carrasco Navarro, Victor. WE076
carrer, claudio. MO250
Carrer, Sebastiano. MO250
Carrera, Julian. TU267
Carreras, Josep. WE333, WE334
Carriço, Ana. TH137
Carriquiriborde, Pedro. TU093
Carro, Tiffany. 558
Cartay, Maria-Delgado. WE132
Cartlidge, Rhys. WE042
Carvalho, Cleoni. TU015
Carvalho, Félix. MO310
Carvalho, Francisco. 520
Carvalho, Paulo. 135
Carvalho, Susana. TH137, TU039
Casado, Marta. 467, MOPC07
Casado Agrelo, Jorge. 413
Casado-Martinez, M. Carmen. 182, MO422
Casals, Eudald. TU267
Casamayor, Emilio. 606
Casas, Jose. TU380, WE408
Casas, Josefina. 398
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Jimenez Sanchez, Celia. 314, MO410, MO411
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WE394
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Jochum, Mara. MO331
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Jöhncke, Ulrich. WE211
Johnen, Simone. TH208, TH208
Johnsen, Trond. TU087
Johnson, Andrew. MO044, TH180, TU177
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Johnson, Rodney. WE277
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Johnston, Emma. 466
Johnston, Helinor. 429, WE302
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Jokela, Jukka. 23
Jolk, Rasmus. MO320
Jolley, Dianne. 358
Jolliet, Olivier. 119, 120, 496, 576, 638, 651,
MO387, TH126, TH126, TH149, TH149
Jolly, Sabrina. MO128
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Jonas, Adam. TU199, WE039, WE039
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Jones, Kevin C.. 585, MO281, TU147, TU177
Jones, Lisa. 274, TU119
Jones, Martin. TU398
Jones, Paul. 157, 35, 661
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Jones, Vera. 419, WE238
Jonker, Michiel. WE216
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Jönsson, Jan-Åke. MO079
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MO034
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Jordan, Julia. 7
Jordán, Marianela. TH099
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Jorde, Rolf. TH184
Joris, Audrey. MO277
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Joschko, Monika. 529
Josefsson, Sarah. TU125, TU418
Joss, Adriano. 452
Jou, Li-John. MO029
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Journel, Blandine. MO416
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Judson, Philip. TH148, TH148
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Juergens, Monika. TU177
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Kaslin, Jan. MO094, MO095
Kaspar, Henry. WE044
Kassinos, Despo. 252
Kassner, Franziska. 389

KASSOTAKI, ELISSAVET. 513
Kasteel, Roy. MO259, WE384
Kästner, Matthias. 65, MO267, MOPC18
Kataoka, Chisato. MO284
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Khaleel, Nareman. TH040
Khan, Farhan. 169, 489, TH097, TU058, WE299
Khera, Nav. TH088
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Kind, Barbara. MO335
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King, Jeffrey. 191
King, Josh. 89
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Kinyua, Juliet. 536
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Kosal, Jakub. 683, WE319
Kosjek, Tina. WE265
Koski, Oona. 232
Kostal, Jakub J.. 552, WE317
Kotani, Kensuke. MO434
Kotschik, Pia. WE127
Kotterman, Michiel. 656, MO212, TU074
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Krejci, Jan. WE009
Kretschmann, Andreas. 628, TU137
Kretschmar, André. TU325
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Kuch, Bertram. 654, WE003
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Kuhn, Ulrike. WE103
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Kyzas, George. MO225
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Lagier, Laura. TU016
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Lam, Monika. TU076, WE200
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Lambert, Anne-Sophie. 522
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Lambropoulou, Dimitra. MO225, WE268
Lammel, Gerhard. 160, MO271
Lammer, Eva. TH093
Lämmermann, Ingo. WE037
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Lampi, Mark. 388, WE012, WE090
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Lan, Jiaqi. TH111, WE145, WEPC14
Lance, Emilie. MO128
Lance, Stacey. 200
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Loos, Robert. TU209, TU370, WEPC05
Loos, Sibren. 224
Lopes, Ana. MO118
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Marshall, Samantha. 481, WE134
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Melnikov, Fjodor. 683, WE317, WE319
Melvin, Steven. MO016, MO019
Melymuk, Lisa. 84, 95, MO242
Mena, Freylan. TH002, TH034, TH034
Ménard, Dominique. 475, WE284
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Meron, Noa. 684, TH157
Merrifield, Ruth. 142
Merrington, Graham. 30, 440, 90, MO191,
TH178, TU025, WE360
Meschede Anglada, Laura. 537
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Meynet, Paola. TU213, TU213, WE410
Micaelo, Cristina. TU395
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Michelova, Marie. MO123, WE039, WE039
Michelsen, Ottar. 235
Micheluz, Anna. MO241
Mićić, Bojana. MO209
Mielke, Lara. TU064
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Thomaidi, Vasiliki. TU204
Thomaidis, Nikolaos. TU204, WE196
Thomas, Fabien. 18
thomas, helene. TH032, WE107
Thomas, Kai. 51, MO351
Thomas, Kevin. 549
Thomas, Paul. 280, 391, MO416, MOPC16,
TU079, WE016, WE017, WE027, WE134
Thomas, Russell. 244
Thomas-Oates, Jane. 67, MO081
Thome, Jean-Pierre. MO141, MOPC06, WE049,
WE051, WE054, WE055
Thompson, Anne. WE129
Thompson, Helen. 241, TU330
Thompson, Samuel. 227
Thomsen, Marianne. WE323, WE323
Thorbek, Pernille. 506, 568, 681, TH147, TH147
THOUAND, Gérald. MO441

Thraen, Daniela. TH162, TH162
Throwe, Taylor. MO127
Thrupp, Tara. 5
Tian, X. MO155
Tidwell, Lane. MOPC31
Tiede, Karen. WE383
Tiedje, James. 486, 604, WE257
Tierbach, Alena. MO316, WE005
Tierney, Keith. 136
Tigini, Valeria. MO241
Tiktak, Aaldrik. 49
Timmer, Niels. 455, 545, TU150
Tindall, Andrew. 189, 194, 689
Tingaud-Sequeira, Angela. 9
Tirelli, Valentina. 208
Tiruta-Barna, Ligia. 57
Tissier, Chrystele. 311
Tixier, Céline. 471, 610
Tlili, Ahmed. 108, 109, 608
Tobor-Kaplon, Marysia. MOPC10
togola, anne. TU118, WE167, WE173, WE189
Tollefsen, Knut Erik. 280, 362, TU275, TU276,
TU277, TU366, TU366, TU367, TU367
Tollefsen, Knut-Erik. WE220
Tomasoni, Giuseppe. TH158
Tomczak, Aleksandra. TU351
Tomkins, Patrick. 133
Toncelli, Claudio. MO288, TU231, TU232
Tondelier, Christophe. 480
Toor, Gurpal. 655
Topp, Edward. MO032
Topuz, Emel. TU260
Tornero, Victoria. 671
Tornés, Elisabet. 21, TU044
tornisielo, valdemar. MO051, MO052, MO053,
TH011, TH012
Torovic, Ljilja. MO248, MO257, TU417
Torre, Adrián. TU140
Torreblanca, Amparo. MO006, MO066, TU251
Torreiro-Melo, Anny. 135
Torrent, Fernando. TU202
Torrent, Maties. TH118
Torrents, Alba. MO154, TH202
Torres, Carmen. TU303
Torres-Fuentes, Nivis. 348, TU391
Torres-Padrón, Maria Esther. WE085
Toschki, Andreas. 565, TH095
Touré, Amina. MO162
Tourinho, Paula. TU261
Traas, Theo. 482
Trapp, Matthias. 51, 565, MO351
Trapp, Stefan. 32, 65
Traub, Martin. MO329
Traunspurger, Walter. 85, MO421
Trautz, Martin. WE330
Treidy, Stephan. WE071
Trenholm, Nicole. TU073
Tretiach, Mauro. TH100, TU159, WE232
Treu, Gabriele. WE211
Trevisan, Marco. WE161, WE347
Trickovic, Jelena. TH199
Triebskorn, Rita. 516, MO075, WE003, WE407
Triffault-Bouchet, Gaelle. 229
Trifuoggi, Marco. TU101
Trijau, Marie. TUPC04
Trinchella, Francesca. TU012, WE359
Trindade, Tito. TU254
Tripault, Hadrien. 52
Tripepi, Concetta. 130
Tripu, Renuka. MO127
Troia, Eugenie. TU069
Troiani, Horacio. TH099
Troldborg, Mads. WE327
Tronczynski, Jacek. 471
Trosko, James . 255
Truong, Jimmy. MO228
Tsang, Michael. TH096
Tsangaris, Catherine. MO288
Tsapakis, Manolis. 110, MO288, TU231, TU232
Tsarpali, Vasiliki. WE286
Tseng, Yi-Ting. TU180
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Tsiamis, Georgios. TU399
Tsiola, Anastasia. 110, MO288, TU231
Tsitsiou, Eleni. 207, TH092
Tsoumachidou, Sophia. WE270
Tsoutsi, C.. WE190
Tsyusko, Olga. 284
Tuantet, Kanjana. WE269
Tucker, Abraham. 399
Tulbure, Mirela. 466
Tunkel, Jay. 683
Turgut, Cafer. MO344, WE170, WE390
TURIES, Cyril. 192
Turies, Cyril. 4, MO133, MO133, MO450
Turja, Raisa. MO158, WE096
Turk, Maja. TUPC23
Turk Sekulic, Maja. TH051, TU189
Turner, Amalia. 427
Turner, Carrie. 469
Turner, Elizabeth. 137
Tüting, Wiebke. WE392
Tuulaikhuu, Baigal-Amar. 325
Tyle, Karel Henrik. TU346
Tyler, Charles. 11, 142, 187, 190, 192, 193, 195,
302, 518, MO449, MOPC11
Tysklind, Mats. 163, TH042, WEPC04
Tzelepi, Evangelia. 98, MO227

U
Uchida, Masaya. WE025
Ufer, Andreas. TU296, TU296
Uher, Emmanuelle. 327
Uhl, Maria. WE037
Ukalska-Jaruga, Aleksandra. MO266
Ukoakonam, Friday. TH047
Ulrich, Schlechtriemen. WE103
Umbuzeiro, Gisela. 394, 478, MO287,
MOPC08, TH023, TH112, TU103, TU187,
TU192, TU196, TU243, WE050, WE066
Undas, Anna. 231
Undeman, Emma. MO260
Unrine, Jason. 284, TU258
Urbach-Ross, Daniella. TH167
Urbanczyk, Michal. MO234
Uren Webster, Tamsyn. 76
Urien, Nastassia. 149, MO205, MOPC06
Urionabarrenetxea, Erik. 426
Urzua, Lesly. TH077
Usadel, Björn. WE330
Utsonomiya, Heidi. TU015
Uyaguari Diaz, Miguel. MO155
Uyguner Demirel, Ceyda. TU266
Uzu, Gaelle. TU265

V
Vaananen, Kristiina. MO203, TU115
Vacchi, Francine. MOPC08
Vaclavikova, Ilona. TU145
Václavíková, Jana. TU285
Vago, Fabio. WE070
Vaillancourt, Cathy. TH036
Väisänen, Ari. MO132
Val, Adalberto. MO105
Val, Jonatan. TH139
Valbonesi, Paola. TH079
Valcárcel, Yolanda. TU379, WE023, WE293,
WE293
Valdehita, Ana. TH172, TU202
Valdés, María. WE281
Valdivia, Sonia. WE364
Valdivia, Sonia-melba. WE364
Vale, Carlos. MO200, TH137, TU163, TU395,
WE099
valente, clara. WE346
Valente-Campos, Simone. TH023
Valetti, Alberto. WE336
Valle-Sistac, Jennifer. 347, TU218
Vallejo, Asier. 614, TU157
Valles, Bettina. TU168, TUPC17
Vallverdu-Coll, Nuria. 333
Valot, Benoît. 409
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Valsami-Jones, Eugenia. 489, TU249
Valsecchi, Sara. TU370, TU372, WE274
Vamshi, Raghu. 592, MOPC19
Van Acker, Karel. 180
Van Aerle, Ronny. 75
Van Asbroeck, Elke. 310
van Bavel, Bert. TU060, WE200
Van Broekhuizen, Fleur. 619, TH105
Van Cauwenberghe, Lisbeth. TU055
Van Coller-Myburg, Charne. WE137
van Dam, Rick. 436, 90, TU025
Van de Broek, Marijn. 173
Van de Heuvel, Freek. 656
van de Meent, Dik. 223, 224, MO387, TH092,
TU208, WE311, WE311
van de Merwe, Jason. MO019
Van de Perre, Dimitri. TUPC03
van de Veen, Jan Renger. MO333
van de Waart, Beppy. MOPC10
van den Brink, Nico. 231, 645, TU082, TU183,
WE229
van den Brink, Paul. 186, 447, 53, 580, 581, 627,
MO345, MO348, MO439, TH141, TH146,
TU185, TU371, TUPC02, TUPC03, TUPC04,
WE074
Van den Eede, Nele. 625
Van den Heuvel-Greve, Martine. 186, 272, 645,
TU065
van der Burg, Bart. 692, TU211, TU211
van der Does, Niels. TU021
van der Hoek, Jan Peter. 448
Van der Linden, Sander. TU356
van der Meer, Jan. WE203
Van der Oost, Ron. 538, TU199
Van der Smissen, Nicoletta. 702
Van der Steen, Jozef. 303, TU311, TU332
van der Steen, Sjef. TU328
van der Veen, Ike. WE321
Van der Vliet, Leana. TU003
van der Voet, Hilko. MO433
van der Wal, Leon . WE040, WE040
van der Wal, Leon. WE219, WE220
van der Werf, Hayo. 433, 495, TH161
van der Werf, Hayo MG. TH161
van Drooge, Barend. 624, MO101, MO245,
MO272, WE419
Van Dyk, Cobus. WE114
Van Dyk, Jacobus. WE231
van Dyk, JC. MO125
Van Echelpoel, Wout. TU055
van Egmond, Roger. MO191
Van Franeker, Jan. TU064
van Gestel, C.A.M.. 203, 207, 285, 80, MO185,
TU260, TU261, TU397
Van Gestel, Cornelis. MO192
van Gheluwe, Marnix. 308, TU351, WE361
van Gils, Jos. 224, 225, 246, TU368
van Grunsven, Leo. TU279, TU280
van Harmelen, Toon. TH108
Van Hees, May. 204
van hoeck, arne. 204, MO157
Van Hoof, Gert. MO363
van Kuijk, Bernd. TU021
van Leerdam, Ton. 482
Van Loon, Lisa. 26
Van Looy, Kris. 468
Van Metre, Peter. 470
Van Nuijs, Alexander. 536
Van Regenmortel, Tina. 264
Van Rossum, Thea. MO155
Van Smeden, Jasper. WE074
Van Sprang, Patrick. 171, 92, MO364, WE360
van Straalen, Nico. MO192, WE072
van Vliet, Peter. TU340
van Vugt-Lussenburg, Barbara. 692, TU211
van Vugt-Lussenburg1, Barbara. TU211
van Wendel de Joode, Berna. TH016
Van Wensem, Joke. TUPC31
van Wezel, Annemarie. 246, 279, 448, 482,
MOPC20, TU368
Van Zelm, Rosalie. MO391, MO391

Váňa, Milan. 160, MO271
vanBeinum, Wendy. MO329
Vandegehuchte, Michiel. TU055, WE092
Vandenberg, Laura. 644
Vandenbrouck, Tine. 310
VANDENBULCKE, Franck. 528, MO002,
MO093, MO093, TH057, TU169, TU401
Vandenhove, Hildegarde. 204, MO157
Vanegas, Cecilia. MO196
Vankova, Lenka. TU145
vannoni, Marta. TH166
Vannuccini, Maria Luisa. 269, TH110, TU274,
WE412
Vannuci-Silva, Monizze. MO287
Varani, Luca. 546
Varese, Giovanna Cristina. MO241
Vargas-Gonzalez, Marcial. 172
Varo, Inmaculada. MO006, MO066, TU251
Vasileiadis, Sotirios. 605, WE161
Vasilev, Krasimir. 358
Vasiluk, Luba. 26, MO189, MO206
Vasquez, Karina. WE207
Vasquez, Marlen. 547
Vasquez Rodriguez, Jesus. 311
Vavra, Janna. TH147, TH147
Vaz Hara, Raquel. MO139
Vaz-Moreira, Ivone. WE250
VAZQUEZ, Ester. TU016
Vázquez Fernández-Pacheco, Ester. TH100
Vázquez-Campos, Socorro. 574, 579, TH109
Vázquez-Rowe, Ian. TU304
Veauvy, Clemence. TH168
Veber, Philippe. TH136
Veenaas, Cathrin. WE198
Vehniäinen, Eeva-Riikka. MO132
Veith, Ulrich. TH093
Velegraki, Theodora. WE270
Velez, Dinoraz. TU165
Velicogna, Jessica. TU259
Velimirovic, Milica. 356, TU238
Velinsky, David. WE150
Vellemu, Emmanuel. 589
Veltman, K. 496, TH149, TH149
Velzeboer, Ilona. TH092, TU271
Velzen, Martin. TU051
Venâncio, Cátia. 492, 523, WE120, WE123
Vendemiatti, Josiane. 478, MOPC08, WE050
Venisseau, Anais. TH076
Venohr, Markus. MO167
Venter, Elizabeth. WE028
Ventura, Francesc. 156
Ventura, Sónia. TUPC07, TUPC09
Verberckmoes, Steven. TU350
Verdin, Anthony. MO162, TU284, TU402
Verdonck, Frederik. 262, 92, MO364
Vergauwen, Lucia. 363, MO135, MO135
Verheijen, Dr Frank. WE142
Vérité, Céline. 475
Verlicchi, Paola. 349
Vermeirssen, Etienne. 216, 465, TU199, TU370
Verones, Francesca. MO380
VEROUGSTRAETE, VIOLAINE. 308
Verschoor, Anja. TU050, TU219
Versieren, Liske. 266
Verslycke, Tim. 643, TU352
Versonnen, Bram. 64, TU349
Verweij, Rudo A. 207, MO185
Veschkens, Mathieu. MO424
Vesconi, Andrea. MO383
Vestel, Jessica. MO038
Vestergren, Robin. MO279
Vethaak, Dick. TU051
Vettori, Maria Vittoria. TH101
Vey, Matthias. TU229
Veyhe, Anna-Sofia. TH184
Veyrand, Bruno. TH076
Viaene, Karel. TH130, TH146
Vialle, Claire. TU408
Viana, Joana. 76
Viant, Mark. 142, 319, 362, 591, MO086
Viarengo, Aldo. TU273, WE070
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Vicari, Taynah. WE314, WE314
Vicente, María José. TU397
Víctor-Ortega, María Dolores. TU377, TU378,
TU386, TU387
Vidal, Tânia. WE160
Vieira, Carlos Eduardo. TH005, TH008
Vieira, Eny. MO219, WE085, WE169, WE171
Vieira, Luis. WE116
Vieira, Natividade. 624, MO101
Vierke, Lena. 221
Vighi, Marco. MO022, MO254, MOPC02
Vignati, Davide. 147, MO303
Vijver, Martina. 263
Vila, Judit. WE079
Vilà, Marta. MO444
vila-costa, maria. 467, MO156
Vilanova, Ester. TU382
Vilar, Gemma. 574
Vilarem, Gérard. TU408
Vilatela, Juan Jose. 422
Vilavert, Lolita. 161, 162
Villa, Sara. MO022, WE279
VILLAIN, Sylvie. TU268
Villalba, Gara. MO365, MO367
Villalba, Raquel. TU053, WE301
Villamil Diaz, Luisa. 582
Villarin, Javier. 537
Villarroel, Morrils. TU202
Villenave, Cécile. 528
Villeneuve, Bertrand. 468
Villeneuve, Daniel. 359, WE277
Villot, Jonathan. WE328
Vinas, Lucia. 401, MO177, WE086, WE087
Vinas, Natalia. 9, MO135, MO135
Vinggaard, Anne Marie. 340
Vinken, Mathieu. 361
Vinken, Stefanie. 361
Vinueza, Nelson. 478
Virta, Marko. 486, WE257, WE258, WE262
Vitiello, Valentina. MO304, TH110, TU390
Vladimirov, Victor. WE344
Vlaming, Joost. MO342
Vlassopoulos, Dimitri. 342
Vlyssides, Apostolos. 702
Vogel, Daniela. MOPC12
Vogel, Hans-Jörg. TU263
Vogeler, Susanne. 464
Vogs, Carolina. 629, WE228
Vojinovic MIloradov, Mirjana. TH044, TH051,
TU189
Vojta, Šimon. 95, MO242
Volkart, Kathrin. 128, MO378, MO379, MO380
Völkel, Wolfgang. WE395
Völker, Doris. 617
Völker, Johannes. 452
Vollenweider, Pierre. MO252
Vollertsen, Jes. 32
Vollmer, Tobias. WE130
Volz, Sina. MO115
Von der Kammer, Frank. 355, 356, 424, 621,
TU238
von Gunten, Urs. 99
von Hippel, Frank. TU178
von Mérey, Georg. WEPC25
von Moos, Nadia. MO325, MO325
Vooijs, Riet. 80
Voss, Katharina. 443
Voutchkova-Kostal, Adelina. 552, 556, 683,
WE317, WE319
Vrana, Branislav. 335, 336, TU128
Vrijhof, Henk. MO440
Vrsalovic, Jazmín. TU167
Vughs, Dennis. 482
vuillet, emmanuelle. 102, 610, WE027
VUkovic, Slavica. TH053
Vulliet, Emmanuelle. 4, 412, 451, 598, MO178,
TH124, TH124, WEPC15
Vuori, Kari-Matti. MO024
Vyviurska, Olga. TU189
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W
Wächter, Daniel. 222
Wadhia, Kirit. MO403
Waeterschoot, Hugo. 308, 92
Wagenaar, Ina. MO125, WE231
Wagenführ, Lisa. TH134
Wagner, Anne. 316
Wagner, Martin. 267, 452, 510
Wagner, Philippe. WE426
Wagner, Stephan. 356, 424, TU238
Waissi-Leinonen, Greta. 698, MO307, TU246
Waite, Ian. TH067
Wakelin, Steve. 605
Walker, Lee. 408, TU086, TU088, TU345,
WE371
Wall, David. TH056
Wallace, Derek. 117
walsh, fiona. WEPC18
Walters, Chavon. TU172, TU250
Walters, David. TU412
Walz, Karl-Heinz. TU210, TU210
Wamucho, Anye. 284
Wang, Chenwen. 645
Wang, Chunting Michelle. MO246
Wang, Huanhua. 670
Wang, Jie. MO239
Wang, Jingxian. TU191
Wang, Magnus. 679, 682, MO335, TU323,
TU324
Wang, Thanh. MO279
Wang, Wen-Xiong. 151
Wang, Xiaowa. 345
Wang, Xilong. 377, TU272
Wang, Yu. 151
Wang, Zhanyun. 658
Wang, Zhenyu. MO312
Wania, Frank. 36, 677, MO230, MO281, TU141,
TU143, WE217, WE416
Wannaz, Cedric. 120, 651, TH149, TH149
Wardrop, Peter. 271
Warne, Michael. 90
Warner, Nicholas. 657
Warren, Christopher. MO445, TU405
Warshan, Denis. TH024
Warwick, Oliver. TU353
Wasbotten, Ingar. 657
Wasmuth, Claus. 228
Wassmur, Britt. 588
Watanabe, Haruna. WE029
Watanabe, Karen. 359
Waterhouse, Keith. 98, MO227
Watson, Malcolm. TH199
Watts, Chris. TU197
Webb, Jacqueline. MO329
Webb, Sarah. MO329
Weber, Denis. MO341
Weber, Frank-Andreas. MO043
Weeks, John. WE220
Wegner, Anna. TU057
wei, wei. 502, WE343
Weidema, Bo. 294, 59, 634
Weihofen, Simon. 300
Weil, Marcel. TH155
Weinfurtner, Karl-Heinz. MO329
Weinstein, Mike. MO276
Weir, Scott. 200, TU011
Weisman, David. WE145
Weiss, Frederik. TH001, WE218
Weiss, Klaus. MO057
Weiss, Peter. TU145
Weljie, Aalim. 7
Wellge, Steffen. 300
Weltje, Lennart. 392, WE014
Weniger, Anne-Kathrin. 226
Wenzel, Andrea. WE316
Werner, David. TU213, TU213
Werner, Inge. 182, 465, MO015, MO113,
MO422, TU370, WE403
Wernet, Gregor. 126
Wess, Ralf Arno. TU041

Westerveld, Joke. TU069
Westman, Ola. WE200
Westphal, Janin. MOPC13, TUPC11
Westphal, Kathi. MO136, MO136
Wettstein, Felix. MO259
Weyers, Arnd. 505, MO347
Weyman, Gabe. TU315
Whale, Graham. MO405, MOPC14, TU347
Wheeler, James R.. 392, 642, WE014
Whelan, Maurice. 361, TU421
Whelan, Mick. 118, 657
White, Andrew. TU279
Whitfield Aslund, Melissa. WEPC27
Whitworth, Deanne. 457, WE032
Wiberg, Karin. 100, 101, 449
Wiberg-Larsen, Peter. 87
Wick, Arne. 452
Wick, Lukas. 697
Wieck, Stefanie. TU228
Wiedemann, Gisela. MO349
Wiegand, Claudia. 404
Wieldraaijer, Rosalie. 207
Wiench, Karin. TH093
Wieser, Olivier. 211
Wiesner, Lisa. WE403
Wiesner, Mark. 286, 427
Wiest, Laure. 412
Wigh, Adriana. WE026
Wiklund-Eriksson, Ann-Kristin. TU130
Wild, Bill. 613
Wild, Seanan. 648
Wilkens, Selwyn. TU328
Wilkins, Selwyn. 241, TU330
Wilkinson, Tim. TH166
Willett, Catherine. 361
Williams, Mike. WE317
Williams, Richard. 2
Williams, Spencer. 678, WE319
Williams, T.D. . TU092
Williams, Tim. 280, 591, 75, TU277, WE029
Williams, Tony. 331
Williamson, Zoe. MO081
Willner, Marco. WE013
Wilmot, Lucy. 307
Wilson, Iain. 440, WE360
Wilson, Peter. 390, MO038
Wilson, Rod. 74
Wilson, Scott. MO016
Wimmer, Florian. 637
Windfeld, Ronja. TH033, TH033
Winkler, Aldo. WE232
Winkler, Marita. MO336, MO352
Winther-Nielsen, Margrethe. MO306
Wipfler, Louise. MO342
Wirz MA, Kim Catharina. MO082
Wiseman, Steve. 35, 661, 694, MOPC32
Wisthaler, Armin. WE184
Withagen, Cees. TU293, TU293
Witick, Allan. WE061
Witt, Gesine. 337, TH082, TU131
Wittebol, Janneke. WE353, WE353
Wittmer, Anita. 418
Wlodkowic, Donald. 521, MO094, MO095,
WE034, WE042, WE043
Wogram, Jörn. TU340, WEPC29
Wohde, Manuel. 69, TU136
Wöhrnschimmel, Henry. WE398
Woldeamanuel, Alemayehu. MO342
Wolf, Christian. 561, 562, TU315, WE365,
WE366, WE367
Wolf, Oliver. 125
Wolf, Raoul. WEPC01
Wolfe, John. 469
Wolfram, Jakob. 442
Wollenberger, Leah. TU345
Wolters, Jan-Willem. TUPC33
Won, A Young. TU164
Wong, Bob. 133, MO013
Wood, Stephen. 677, MOPC04
Woodburn, Kent. 541, MO440, WE224
Worbe, Sebastien. 124
520

Wormit, Alexandra. WE330
Worsfold, Paul. 29
Worth, Andrew. TU356, WE010
Wragg, Joanna. MO206
Wright, Robert. MO161
Wu, Bo-Chun. TH123
Wu, Fengchang. 670
Wu, Qian. 612
Wu, Xiaoqin. 40
Wunderlin, Daniel. 152, 653, TH004, WE281
Wurm, Karl. WE407
Włóka, Dariusz. 315, 317

X
Xiao, Feng. 696
Xiaofang, Shen. TU270
Xiaoying, Guo. TU270
xiaoyu, Xiao. TU392
Xie, Li. TU275, TU276
Xie, Wei. 640
Xilong, Wang. TU270
XIMBA, BHEKUMUSA. 253, WE162
XING, BaoShan. 377, MO312, MO402, TU272
Xirogiannopoulou, Peggy. MO438
Xu, Shihe. TU207, WE165, WE166
Xu, Xiyan. WE408
Xu, Xiyuan. TU380
Xuereb, Benoit. WE091

Y
Yakimenko, Olga. TU400
Yalçın, Melis. MO344, WE170, WE390
Yamamoto, Takashi. 498
Yamashita, Nobuyoshi. TH055
Yamashita, Rei. TU073
Yan, Xiaoyu. MO377
Yaneva, Zvezdelina. WE404, WE405
Yanez Heras, Jorge. WE236
Yang, Congqiao. 273
Yang, Fangxing. 640
Yang, Gongda. 395
Yang, Jisu. 81, MO145, TU281
Yang, Ying-Fei. MO302, TU180
Yao, Chunhe. TH117
Yargeau, Viviane. MO222, TU156, WE243
Yassinskiy, Valentin. WE349
yates, james. WE317, WE319
Ye, Dan-Hua. TU115
Yon, Berengere. MO303
Yon, Denis. 54
Yonkos, Lance. MO127
Yoon, Hyeon. WE141
Yoshida, Maria. TU403
Yoshida, Ryu. TU073
Yoshimatsu, Kenji. MO180, MO180
You, Are-Sun. MO360
Youenou, Benjamin. WEPC16
Youn, Hyewon. TH171
Yousefzadi, Mortez. MO182
Yousefzadi, Morteza. MO083, MO183
Ytreberg, Erik. TH177
Yu, Hui. TH173
Yu, M.S. . TU092
Yu, Shuangying. TU011
Yu, Yang. TU270
Yu, Yong. 646
Yuan, Hongda. 157
Yuan, Jun. 227

Z
Zaba, Christoph. 287
Zabaleta, Itsaso. 614, TU157
Zabeo, Alex. TH096, TH108, WE424
Zaborska, Agata. MO262
Zacchi, Flavia. WE098
Zafar, Mazhar. 627
Zafra, Carlos. MO201
Zaldibar Aramburu, Beñat. 582
ZALOUK-VERGNOUX, Aurore. 405, 44,
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TH076, TU099, TU100
Zamagni, Alessandra. 130, 688, TH152
Zamaratskaia, Galia. MO067, MO140
Zambello, Elena. 349
Zambrano, Karen. WE105
Zanardini, Elisabetta. MO268
Zancanaro, Gabriele. TU310
Zaninetta, Luciano. WE070
zanoni, Maria. WE050
Zanuto, Guilherme. WE169
Zaoudeh, Linda. WE150
Zare, Ava. 7
Zarfl, Christiane. 268, 397, TH131
Zaroni, Letícia Pires. 52
Zazo, Juan. TU380, WE408
Załęska-Radziwiłł, Monika. TU253
zedek, sifax. 451, MO251
Zeeman, Grietje. WE269
Zehetner, Franz. TH208, TH208
Zeilinger, Jana. TH081
Zeller, Vanessa. 56
Zenelaj, Emirjeta. WE274
Zenker, Armin. 477, MO107
Zerazion, Elisabetta. MO361
Zgadzaj, Anna. TH049
Žgajnar Gotvajn, Andreja. MO188
Zhai, Ghuangshu. 427
Zhang, Carl. WE349
Zhang, Gan. 585
Zhang, Haiyan. MO279
Zhang, Han. 597
Zhang, Hao. TU147
Zhang, Jianhua. 420
Zhang, Jiaru. TU352
zhang, kun. MOPC32
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